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One-Line Diagram   -   OLV1 (Edit Mode)

B-20-Kgo-Kli-2
220 kVB-10-Kli-Kro-2

110 kV
B-10-Kli-Kro-1
110 kV

B-3-Kbu-Kro-2
30 kV

3-Kro/Kbu-B
30 kVB-3-Kbu-Kro/Nko-2

30 kV

B-10-Kbu-Kro-1
110 kV

B-10-Kbu-Kro-2
110 kV

B-1-Kbu-KbW-1S
11 kV

B-1-Kbu-KbW-2S
11 kV

G-KbW-1-B-2
11 kVB-1-Kbu-KbW-2D

11 kV

B-1-Kbu-KbW-1D
11 kV

B-1-Kbu-KbW-2F_T
11 kV

B-1-Kbu-KbW-1F_T
11 kV

G-KbW-1-B-3
220 kV

G-KbW-1-B-1
11 kV

B-20-Bwi-KbW-2
220 kV

B-20-Bwi-KbW-1
220 kV

B-20-Bwi-Kma-1
220 kV

B-20-Bwi-Rba-1S
220 kV

B-20-Bwi-Rba-2S

220 kV

B-20-Kri-Rba-2

220 kV

B-20-Kri-Rba-1

220 kV

G-Kri-20-B
220 kV

B-3-Kri-Cmp/Kya-1
30 kV

3-Cmp/Kri/Kya-B
30 kV

B-3-Cmp-Kri-2
30 kV

B-3-Cmp-Mku-1
30 kV

B-3-Cmp-Mku-2
30 kV

B-10-Mku-Nta-1
110 kV

B-10-Mku-Nta-2
110 kV

Nta-.6-B-3
6.6 kV

B-3-Cmp-Nta-2
30 kV

B-3-Cmp-Nta-1
30 kV

B-10-Mku-Nbi-1
110 kV

B-B-10-Mku-Nbi-1-2
110 kV

B-10-Nbi-Ny1-1
110 kV

B-10-Nbi-Ny1-2
110 kV

G-Ny1-3-B
30 kVB-10-Kli-Ny1-2

110 kV

B-10-Kli-Ny1-1
110 kV

G-Mku-10-B
110 kV

G-Mku-.6-B
6.6 kV

B-10-Gfu-Mku-2
110 kV

10-Gfu/Mku/Rln-B
110 kV 10-Gfu/Jb1/Rln-B

110 kV
B-10-Nga-Rln-2
110 kV

B-10-Ny2-Rln-2
110 kV

B-10-Ny2-Rln-1
110 kV

G-Ny2-3-B
30 kV

B-10-Kni-Mku-1
110 kV

B-10-Kni-Mku-2
110 kV

Kni-10-B-2
110 kV

3-Ghi/Kri/Kya-B
30 kV

G-Kya-3-B-2
30 kV

B-Ghi-Ghi/Kya-1
30 kV

B-3-Ghi-Gse-1
30 kV

B-3-Ghi-Gse-2
30 kV

G-Gse-.6-B
6.6 kV

G-Ghi-.6-B
6.6 kV

B-3-Cyi-Ghi-2
30 kV

3-Cyi-Ghi-B
30 kV

3-Cyi/Nko-B
30 kV

B-3-Cyi-Cyi/Nko-1
30 kV

G-Cyi-3-B
30 kV

B-3-Nko-Cyi/Nko-1
30 kV

G-Nko-3-B
30 kV

B-20-Bwi-Rba-2D
220 kV

B-20-Bwi-Rba-1D
220 kV

B-20-Rba-Sha-1
220 kV

B-20-Smb-Rba-2

220 kV

B-20-Smb-Rba-1
220 kV

G-Smb-1-B
11 kV

B-20-Gma-Rba-2
220 kV

20-Gma-B
220 kV

B-20-Kli-Bwi-1
220 kV

B-20-Kli-Bwi-2
220 kV

B-20-Bwi-KB2-1
220 kV

Goma
200 MVAsc

G-Smbion

Smbion

G-Nkora

Nkora

G-Cyimbiri

Cyimbiri

G-Gihira

G-Gisenyi

Gisenyi

C-Gihira

Gihira

G-Keya-.6

Keya

G-Kinigi-1

Kinigi

C-Gifurwe

Gifurwe

G-Nyabarongo 2

Nyabarongo 2

C-Rulindo

Rulindo

G-Mukungwa-.6

G-Mukungwa-10

G-Nyabarongo 1

Nyabarongo 1

Nyabihu

G-Ntaruka

Ntaruka

C-Mukungwa

Mukungwa

Camp Belge

G-Karisimbi

Karisimbi

Rubabu

Bwishura

G-Kibu Watt-1

G-Kibu Watt-3
G-Kibu Watt-2

Kibu Watt

Kibuye

Karongi

Kilinda

3-Cyi-Ghi-B
30 kV

3-Kro/Kbu-B
30 kV

3-Cyi/Nko-B
30 kV

10-Gfu/Jb1/Rln-B
110 kV

10-Gfu/Mku/Rln-B
110 kV

3-Cmp/Kri/Kya-B
30 kV

3-Ghi/Kri/Kya-B
30 kV

20-Gma-B
220 kV

Goma
200 MVAsc

Nyabarongo 2

Bwishura

Camp Belge

Cyimbiri

Gifurwe

Gihira

Gisenyi

Karisimbi

Karongi

Keya

Kibuye

Kibu Watt

Mukungwa

Nkora

Ntaruka

Nyabarongo 1

Nyabihu

Rubabu

Rulindo

Kilinda

B-20-Gma-Rba-2
220 kV

B-20-Kri-Rba-2

220 kV

B-20-Rba-Sha-1
220 kV

B-20-Bwi-Kma-1
220 kV

B-20-Kli-Bwi-1
220 kV

B-Ghi-Ghi/Kya-1
30 kV

B-3-Ghi-Gse-2
30 kV

B-3-Ghi-Gse-1
30 kV

B-3-Cyi-Cyi/Nko-1
30 kV

B-3-Nko-Cyi/Nko-1
30 kV

B-3-Kbu-Kro/Nko-2
30 kV

B-3-Kbu-Kro-2
30 kV

B-10-Kli-Kro-1
110 kV

B-20-Kri-Rba-1

220 kV

B-3-Cmp-Kri-2
30 kV

B-3-Cmp-Mku-1
30 kV

B-3-Cmp-Nta-1
30 kV

B-3-Cmp-Mku-2
30 kV

B-3-Cmp-Nta-2
30 kV

B-10-Mku-Nta-2
110 kV

B-10-Gfu-Mku-2
110 kV

B-10-Mku-Nbi-1
110 kV

B-B-10-Mku-Nbi-1-2
110 kV

B-10-Nbi-Ny1-1
110 kV

B-10-Nbi-Ny1-2
110 kV

B-10-Kli-Ny1-2
110 kV

B-10-Kli-Ny1-1
110 kV

B-10-Kli-Kro-2
110 kV

B-20-Kgo-Kli-2
220 kV

B-10-Ny2-Rln-2
110 kV

B-10-Nga-Rln-2
110 kV

B-3-Cyi-Ghi-2
30 kV

B-10-Kbu-Kro-1
110 kV

B-10-Kbu-Kro-2
110 kV

B-20-Kli-Bwi-2
220 kV

B-10-Mku-Nta-1
110 kV

B-3-Kri-Cmp/Kya-1
30 kV

B-10-Ny2-Rln-1
110 kV

B-20-Bwi-Rba-2S

220 kV

B-20-Bwi-Rba-2D
220 kV

B-20-Bwi-Rba-1S
220 kV

B-20-Bwi-Rba-1D
220 kV

B-1-Kbu-KbW-1S
11 kV

B-1-Kbu-KbW-1D
11 kV

B-1-Kbu-KbW-2S
11 kV

B-1-Kbu-KbW-2D
11 kV

G-Ghi-.6-B
6.6 kV

G-Gihira

G-Gse-.6-B
6.6 kV

G-Gisenyi

G-Mukungwa-.6

G-Mku-.6-B
6.6 kV

G-Mukungwa-10

G-Mku-10-B
110 kV

G-Ntaruka

Nta-.6-B-3
6.6 kV

G-Nyabarongo 2

G-Ny2-3-B
30 kV

G-Kibu Watt-1

G-Kibu Watt-2

G-KbW-1-B-2
11 kVG-KbW-1-B-1

11 kV

G-Cyimbiri

G-Cyi-3-B
30 kV

G-Karisimbi

G-Kri-20-B
220 kV

G-Nyabarongo 1

G-Ny1-3-B
30 kV

G-Nkora

G-Nko-3-B
30 kV

B-20-Bwi-KB2-1
220 kV

B-20-Bwi-KB2-2

G-Kibu Watt-3

B-20-Bwi-KbW-1
220 kV

B-20-Bwi-KbW-2
220 kV

G-KbW-1-B-3
220 kV

B-1-Kbu-KbW-1F_T
11 kV

B-1-Kbu-KbW-2F_T
11 kV

C-Mukungwa

G-Keya-.6

G-Kya-3-B-2
30 kV

Smbion

B-20-Smb-Rba-1
220 kV

B-20-Smb-Rba-2

220 kV

G-Smbion

G-Smb-1-B
11 kV

C-Gifurwe

C-Rulindo

B-10-Kni-Mku-1
110 kV

B-10-Kni-Mku-2
110 kV

Kni-10-B-2
110 kV

G-Kinigi-1

Kinigi

C-Gihira

B-10-Kgo-Kli-2
110 kV

B-10-Kli-Rka-1
110 kV

G-Rka-3-B
30 kV

B-10-Kbo-Kro-1
110 kV

10-Kbo/Kro/Mr2-B
110 kV

10-Kbo/Nte-B 110 kV

10-Mr2/Nte-B

110 kV

B-10-Mr2/Nte-2
110 kV

B-10-Kbo/Nte-2
110 kV

B-10-Bga-Nte-2
110 kV

B-10-Bga-Nte-1
110 kV

B-10-Bga-Gsh-1
110 kV

B-10-Bga-Gsh-2
110 kV

G-Gsh-1-B
11 kV

B-10-Bga-Bg2-1
110 kV

B-10-Bga-Bg2-2
110 kV

Bg2-10-B-2
110 kV

B-10-Mr2/Nte-1
110 kV

B-10-Mr1-Mr2-2
110 kV

B-10-Mr1-Mr2-1
110 kV

B-.6-Mr1-Rz1-1
6.6 kV

B-.6-Mr1-Rz1-2
6.6 kV

G-Rz1-.06-B
0.6 kV

B-10-Mr2-Rz2-1
110 kV

B-10-Mr2-Rz2-2
110 kV

G-Rz2-.6-B
6.6 kV

B-20-Bwi-Kma-2
220 kV

B-10-Kma-Rz4-1
110 kV

B-10-Kma-Rz4-2
110 kV

G-Rz4-.6-B
6.6 kV

B-10-Kma-Rz3-1
110 kV

B-10-Kma-Rz3-2
110 kV

G-Rz3-.6-B
6.6 kV

220 kV

G-Kb2-1-B-2
11 kVG-Kb2-1-B-1

11 kV

G-Kibu Watt 2-1
G-Kibu Watt 2-2

Kibu Watt 2

G-Ruzizi 3

Ruzizi 3

G-Ruzizi 4

Ruzizi 4

Kamanyora

Kibogora

G-Ruzizi 2

Ruzizi 2

G-Ruzizi 1

Ruzizi 1

Mururu 1

Mururu 2

G-Bugarama2

Bugarama2

G-Gishoma

C-Gishoma

Gishoma

Bugarama

Ntendezi

Isolate C.B
Open

G-Rukarara

G-Rz3-.6-B
6.6 kV

10-Mr2/Nte-B

110 kV

10-Kbo/Nte-B 110 kV

10-Kbo/Kro/Mr2-B
110 kV

Bugarama

Gishoma

Kibogora

Mururu 1

Mururu 2

Ntendezi

Ruzizi 1

Ruzizi 2

Kamanyora

Ruzizi 3 Ruzizi 4

Isolate C.B
Open

B-10-Kbo-Kro-1
110 kV

B-10-Kbo/Nte-2
110 kV

B-10-Mr2/Nte-2
110 kV

B-10-Bga-Nte-2
110 kV

B-10-Bga-Nte-1
110 kV

B-10-Bga-Gsh-1
110 kV

B-20-Bwi-Kma-2
220 kV

B-10-Kma-Rz4-1
110 kVB-10-Kma-Rz3-1

110 kV

B-10-Kma-Rz3-2
110 kV

B-10-Kma-Rz4-2
110 kV

B-.6-Mr1-Rz1-1
6.6 kV

B-10-Mr1-Mr2-1
110 kV

B-10-Mr1-Mr2-2
110 kV

B-10-Mr2/Nte-1
110 kV

B-10-Mr2-Rz2-1
110 kV

B-10-Bga-Gsh-2
110 kV

B-10-Kli-Rka-1
110 kV

B-10-Kgo-Kli-2
110 kV

B-.6-Mr1-Rz1-2
6.6 kV

B-10-Mr2-Rz2-2
110 kV

G-Rukarara

G-Rka-3-B
30 kV

G-Gishoma

G-Gsh-1-B
11 kV

G-Ruzizi 1

G-Rz1-.06-B
0.6 kV

G-Ruzizi 2

G-Rz2-.6-B
6.6 kV

G-Ruzizi 4

G-Rz4-.6-B
6.6 kV

Kibu Watt 2
220 kV

G-Ruzizi 3

G-Kibu Watt 2-1

G-Kb2-1-B-1
11 kV

G-Kibu Watt 2-2

G-Kb2-1-B-2
11 kV

B-10-Bga-Bg2-1
110 kV

B-10-Bga-Bg2-2
110 kV

Bg2-10-B-2
110 kV

G-Bugarama2

Bugarama2

C-Gishoma

B-20-Mra-Sha-2S
220 kV

20-Mra-B
220 kV

B-20-Mra-Sha-2D
220 kV

B-20-Sha-Rlm-1D
220 kV

B-20-Sha-Rlm-2D
220 kV

B-20-Sha-Rlm-2S
220 kV

B-20-Sha-Rlm-1S
220 kV

B-20-Rlm-Rwa-1D
220 kVB-20-Rlm-Rwa-2D

220 kV
B-20-Kgo-Rwa-2

220 kV
B-20-Kgo-Rwa-1
220 kV

B-10-Jb1-Rln-2
110 kV

B-1-Jb1-Jb3-1
15 kV

B-1-Jb1-Jb3-2
15 kV

G-Jb3-1-B
15 kV

B-10-Bre-Jb1-2
110 kV

B-10-Bre-Jb1-1
110 kV

B-10-Bre-Sha-1D
110 kV

B-10-Bre-Sha-2D
110 kV

B-10-Bre-Jb1-D1F
110 kV

B-10-Bre-Jb1-D2F
110 kV

B-10-Bre-Sha-1DT-F
110 kV

B-10-Bre-Sha-2DT-F
110 kV

B-10-Bre-Sha-1ST
110 kV

B-10-Bre-Sha-2ST
110 kV

B-10-Bre-Gso-1
110 kV

10-Bre/Gso/Msh-B
110 kV

B-10-Gso-Msh-2
110 kV

B-10-Msh-Rbo-1
110 kV

B-10-Msh-Rbo-2
110 kV

B-10-Air-Rbo-2
110 kV

B-10-Air-Rbo-1
110 kV

B-10-Air-Rlm-1_S
110 kV

B-10-Air-Rlm-2_S
110 kV

B-10-Msh-Nga-1
110 kV

B-10-Msh-Nga-2
110 kV

B-10-Nga-Rln-1
110 kV

B-10-Kba-Msh-2
110 kV

10-Kba/Msh/Rwi-B
110 kV

B-10-Kba-Kre-1
110 kV

B-10-Kba-Kre-2
110 kV

B-10-Kre-Nbu-1

110 kV

B-10-Kre-Nbu-2
110 kV

B-20-Nbu-Rsu-1
220 kV

B-20-Nbu-Rsu-2
220 kV

B-20-Rlm-Rsu-2S

220 kV

B-20-Rlm-Rsu-1S
220 kV

B-20-Rlm-Rsu-2D
220 kV

B-20-Rlm-Rsu-1D
220 kV

B-10-Kba-Rwi-2
110 kV

G-Kse-1-B
110 kV

B-10-Gso-Nde-1
110 kV

B-10-Gso-Nde-2
110 kV

B-10-Gha-Nde-2
110 kV

B-10-Gha-Nde-1
110 kV

B-10-Gha-MKi-1
110 kV

B-10-Gha-MKi-2
110 kV

10-Gko/Kgo/MKi-B
110 kV

B-10-Gko-MKi-1
110 kV

G-Gko-3-B
15 kV

G-Gko-1-B
15 kV

B-10-Gko-Jb1-1
110 kV

B-10-Gko-Jb1-2

110 kV

G-Gko-10-B
110 kV

B-10-MKi-Nbg-2
110 kV

B-10-MKi-Nbg-1

110 kV

B-10-Jb1-Nbg-2
110 kV

B-10-Jb1-Nbg-1
110 kV

B-10-Bre-Sha-1S
110 kV

B-10-Bre-Sha-2S
110 kV

B-10-Jb1-Jb2-1
110 kV

B-10-Jb1-Jb2-2
110 kV

G-Jb2-10-B
110 kV

B-20-Rba-Sha-2
220 kV

G-Jabana 2

Jabana 2

C-Nyabugogo

Nyabugogo

G-Gikondo-10G-Gikondo-1

G-Ren AGGREKO

Gikondo

C-Mt.Kigali

Mt.Kigali

Gahanga

C-Ndera

Ndera

G-KSEZ HFO

Gasogi

C-Kirehe

Rusumo

Nyabugari

Kirehe

Kabarondo

C-Ngarama

Ngarama

Air Port

C-Rubona

Rubona

C-Musha

MushaBirembo

G-Jabana 3

Jabana 3

Jabana 1

Rwabusoro

Rilima

Mirama
200 MVAsc

Shango

C-Shango

G-Gko-3-B
15 kV

10-Kba/Msh/Rwi-B
110 kV

20-Mra-B
220 kV

10-Gko/Kgo/MKi-B
110 kV

10-Bre/Gso/Msh-B
110 kV

Air Port

Birembo

Gahanga

Gasogi

Gikondo

Jabana 1Jabana 2

Jabana 3

Kabarondo

Kirehe

Mt.Kigali

Musha

Ndera

Ngarama

Nyabugari

Rilima

Rubona

Rusumo

Rwabusoro

Nyabugogo

Shango

Mirama
200 MVAsc

B-20-Kgo-Kli-1
220 kV

B-20-Kgo-Rwa-1
220 kV

B-20-Kgo-Rwa-2
220 kV

B-20-Rlm-Rsu-1S
220 kV

B-20-Rlm-Rsu-1D
220 kV

B-20-Sha-Rlm-2S
220 kV

B-20-Sha-Rlm-2D
220 kV

B-10-Air-Rlm-1_S
110 kV

B-10-Air-Rlm-2_S
110 kV

B-10-Msh-Rbo-2
110 kV

B-10-Msh-Rbo-1
110 kV

B-10-Msh-Nga-1
110 kV

B-10-Gso-Msh-2
110 kV

B-10-Kba-Msh-2
110 kV

B-10-Bre-Gso-1
110 kV

B-10-Bre-Jb1-1
110 kV

B-10-Bre-Sha-1S
110 kV B-10-Bre-Sha-1D

110 kV

B-10-Gso-Nde-2
110 kV

B-10-Gso-Nde-1
110 kV

B-10-Gha-Nde-2
110 kV

B-10-Gha-Nde-1
110 kV

B-10-Gko-MKi-1
110 kV

B-10-Gko-Jb1-1
110 kV

B-10-Gko-Jb1-2

110 kV

B-10-Jb1-Nbg-1
110 kV

B-10-Jb1-Nbg-2
110 kV

B-10-MKi-Nbg-1

110 kV

B-10-MKi-Nbg-2
110 kV

B-10-Gha-MKi-2
110 kV

B-10-Gha-MKi-1
110 kV

B-10-Jb1-Jb2-1
110 kV

B-10-Jb1-Jb2-2
110 kV

B-1-Jb1-Jb3-1
15 kV

B-1-Jb1-Jb3-2
15 kV

B-10-Jb1-Rln-2
110 kV

B-20-Mra-Sha-2S
220 kV

B-20-Mra-Sha-2D
220 kV

B-10-Nga-Rln-1
110 kV

B-10-Kba-Kre-1
110 kV

B-10-Kba-Kre-2
110 kV

B-10-Kba-Rwi-2
110 kV

B-20-Nbu-Rsu-1
220 kV

B-10-Kre-Nbu-1

110 kV

B-10-Kre-Nbu-2
110 kV

B-20-Nbu-Rsu-2
220 kV

B-20-Rlm-Rsu-2S

220 kV

B-20-Rlm-Rsu-2D
220 kV

B-20-Sha-Rlm-1S
220 kV

B-20-Sha-Rlm-1D
220 kV

B-10-Bre-Jb1-2
110 kV

B-10-Bre-Sha-2S
110 kV B-10-Bre-Sha-2D

110 kV

B-20-Rba-Sha-2
220 kV B-10-Msh-Nga-2

110 kV

B-20-Rlm-Rwa-2D
220 kV

B-20-Rlm-Rwa-1D
220 kV

B-10-Air-Rbo-1
110 kV

B-10-Air-Rbo-2
110 kV

G-Gikondo-1

G-Gko-1-B
15 kV

G-Jb2-10-B
110 kV

G-Jabana 2

G-Jb3-1-B
15 kV

G-Jabana 3
G-Gikondo-10

G-Gko-10-B
110 kV

C-Ngarama

C-Rubona

G-Ren AGGREKO

G-KSEZ HFO

G-Kse-1-B
110 kV

C-Nyabugogo

C-Musha

C-Mt.Kigali

C-Shango

B-10-Bre-Sha-1DT-F
110 kV

B-10-Bre-Sha-2DT-F
110 kV

B-10-Bre-Jb1-D1F
110 kV

B-10-Bre-Jb1-D2F
110 kV

C-Ndera

C-Kirehe

B-10-Bre-Sha-1ST
110 kV

B-10-Bre-Sha-2ST
110 kV

B-20-Rlm-Rwa-2S

220 kV

B-20-Rlm-Rwa-1S
220 kV

G-Rwa-3-B
30 kV

G-NtB-3-B
30 kV

B-10-Kgo-Kli-1
110 kV

B-10-Kli-Rka-2
110 kV

G-Mus-3-B
30 kV

G-Rka5-3-B
30 kV

B-10-Hye-Rka-2
110 kV

B-10-Hye-Rka-1
110 kV

B-10-Bta-Hye-2
110 kV

B-10-Bta-Hye-1
110 kV

B-20-Bta-Mmb-1S
220 kV

B-20-Bta-Mmb-2S
220 kV

B-20-Bta-Mmb-2D

220 kV

B-20-Bta-Mmb-1D
220 kV

B-20-Mmb-Rwa-1D
220 kV

B-20-Mmb-Rwa-2D
220 kV

G-Mmb-3-B
30 kV

B-20-Mmb-Rwa-1S
220 kV

B-20-Mmb-Rwa-2S
220 kV

B-10-Bta-Kgo-1
110 kV

B-10-Bta-Kgo-2
110 kV

B-20-Bta-Gte-S
220 kV

20-Gte-B
220 kV

B-20-Bta-Gte-D
220 kV

G-Rsu-10-B
110 kV

B-10-Kgo-MKi-2
110 kV

G-Rusumo

Gitega

200 MVAsc

G-Mamba

Mamba

Butare

Huye

G-Rukarara5

G-Mushihsito

Rukarara

C-Kigoma
G-Ntaruka B

Kigoma

G-Rwabusoro

20-Gte-B
220 kV

Butare

Huye

Mamba

Rukarara

Kigoma

Gitega

200 MVAsc

B-10-Kli-Rka-2
110 kV

B-10-Hye-Rka-2
110 kV

B-10-Kgo-Kli-1
110 kV

B-10-Hye-Rka-1
110 kV

B-10-Bta-Hye-1
110 kV

B-10-Bta-Kgo-1
110 kV

B-20-Mmb-Rwa-2S
220 kV

B-20-Mmb-Rwa-2D
220 kV

B-20-Mmb-Rwa-1S
220 kV

B-20-Mmb-Rwa-1D
220 kV

B-20-Bta-Mmb-2S
220 kV

B-20-Bta-Mmb-2D

220 kV

B-20-Bta-Mmb-1S
220 kV

B-20-Bta-Mmb-1D
220 kV

B-20-Bta-Gte-S
220 kV

B-20-Bta-Gte-D
220 kV

B-10-Bta-Kgo-2
110 kV

B-10-Bta-Hye-2
110 kV

B-10-Kgo-MKi-2
110 kV

B-20-Rlm-Rwa-2S

220 kV

B-20-Rlm-Rwa-1S
220 kV

G-Rwabusoro

G-Rwa-3-B
30 kV

G-Mamba

G-Mmb-3-B
30 kV

G-Rusumo

G-Rsu-10-B
110 kV

C-Kigoma

G-Mushihsito

G-Mus-3-B
30 kV

G-Rka5-3-B
30 kV

G-Rukarara5

G-NtB-3-B
30 kV

G-Ntaruka B

C-Rwinkwabu

RwinkwabuRwinkwabu

C-Rwinkwabu

Central

East

South

West

North

(1/100)
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One-Line Diagram   -   OLV1=>Birembo (Edit Mode)

Bre-1-B-1
15 kV

Bre-10-B-1
110 kV

B-10-Bre-Jb1-1

Bre-10-C-1
Open

B-10-Bre-Sha-1S

Bre-10-C-2
Open

B-10-Bre-Sha-1D

Bre-10-C-3
Open

B-10-Bre-Gso-1

Bre-10-C-4

Bre-10/1-CL-1F

Bre-10/1-T-1F
20 MVA

Bre-10/1-CH-1F

B-10-Bre-Sha-1DT-F

Bre-10-C-5

B-10-Bre-Jb1-D1F

Bre-10-C-6

B-10-Bre-Sha-1ST

Bre-10-C-7
Open

Bre-10/1-CH-1

Bre-10/1-T-1
20 MVA

Bre-10/1-CL-1

Bre-1-L

(2/100)



One-Line Diagram   -   OLV1=>Gasogi (Edit Mode)

Gso-1-B-1
15 kV

Gso-10-B-1
110 kV

10-Bre/Gso/Msh-B

Gso-10-C-2

B-10-Gso-Nde-1

Gso-10-C-1

Gso-10/1-CL-1F

Gso-10/1-T-1F
50 MVA

Gso-10/1-CH-1F

G-Kse-1-B

Gso-10-C-3

Gso-10/1-CH-1
Open

Gso-10/1-T-1
2.5 MVA

Gso-10/1-CL-1
Open

Gso-1-L

B-10-Gso-Nde-1

10-Bre/Gso/Msh-B

G-Kse-1-B

Gso-10-C-1 Gso-10-C-2

Gso-10/1-CH-1
Open

Gso-10/1-T-1
2.5 MVA

Gso-10/1-CL-1
Open

Gso-10/1-CH-1F

Gso-10/1-T-1F
50 MVA

Gso-10/1-CL-1F

Gso-10-C-3

Gso-1-B-1
15 kV

Gso-10-B-1
110 kV

(3/100)



One-Line Diagram   -   OLV1=>G-KSEZ HFO (Edit Mode)

Kse-10-B1
110 kV

KSEZ HFO-1

40 MW

11 kV

Kse-10/1-TG-1n
50 MVA

Kse-10/1-CH-1n
Open

KSEZ HFO-2

10 MW

11 kV

Kse-10/1-TG-2n
15 MVA

Kse-10/1-CH-2n
Open

G-Kse-1-B

(4/100)



One-Line Diagram   -   OLV1=>Gikondo (Edit Mode)

Gko-1-B-1
15 kV

Gko-10-B-1
110 kV

Gko-10/1-CL-3

Gko-10/1-T-3
15 MVA

Gko-10/1-CH-3

Gko-10/1-CL-2

Gko-10/1-T-2
15 MVA

Gko-10/1-CH-2

B-10-Gko-MKi-1

Gko-10-C-2

B-10-Gko-Jb1-1

Gko-10-C-1

G-Gko-10-B

Gko-10/1-CH-1

Gko-10/1-T-1
15 MVA

Gko-10/1-CL-1

Gko-1-L
G-Gko-1-BG-Gko-3-B

(5/100)



One-Line Diagram   -   OLV1=>G-Gikondo-10 (Edit Mode)

Gko-10-B-2
110 kV

Gko-0-G-1

50 MW

6.6 kV

Gko-10/0-TG-1
60 MVA

Gko-10/0-CH
Open

G-Gko-10-BG-Gko-10-B

(6/100)



One-Line Diagram   -   OLV1=>G-Gikondo-1 (Edit Mode)

Gko-1-B-2
15 kV

Ren AGGREKO-Gko-1

5 MW

0.4 kV

Gko-1/0-TG-1
6.3 MVA

Gko-1/0-CH-1
Open

Ren AGGREKO-Gko-2

5 MW

0.4 kV

Gko-1/0-TG-2
6.3 MVA

Gko-1/0-CH-2
Open

Dummy Source

35 MVAsc

CB1
Open

G-Gko-1-B

(7/100)



One-Line Diagram   -   OLV1=>G-Ren AGGREKO (Edit Mode)

Gko-3-B
15 kV

Ren AGGREKO-Gko-3

4 MW

6.6 kV

RAg-1/.6-TG-n
10 MVA

RAg-1/.6-CH-n
Open

G-Gko-3-B

(8/100)



One-Line Diagram   -   OLV1=>Jabana 1 (Edit Mode)

Jb1-1-B-1
15 kV

Jb1-10-B-1
110 kV

Jb1-10/1-CL-2
Open

Jb1-10/1-T-2
6 MVA

Jb1-10/1-CH-2
Open

B-10-Jb1-Nbg-1

Jb1-10-C-5

B-10-Jb1-Jb2-1

Jb1-10-C-1

B-10-Jb1-Rln-2

Jb1-10-C-2

B-10-Bre-Jb1-2

Jb1-10-C-3
Open

B-10-Gko-Jb1-2

Jb1-10-C-4

Jb1-10/1-CL-F

Jb1-10/1-T-F
50 MVA

Jb1-10/1-CH-F

B-10-Bre-Jb1-D2F

Jb1-10-C-6

Jb1-10/1-CH-1
Open

Jb1-10/1-T-1
6 MVA

Jb1-10/1-CL-1
Open

B-1-Jb1-Jb3-1

Jb1-1-C-1

Jb1-1-L

(9/100)



One-Line Diagram   -   OLV1=>Jabana 2 (Edit Mode)

Jb2-10-B-1
110 kV

B-10-Jb1-Jb2-2

Jb2-10-C-1

G-Jb2-10-B

(10/100)



One-Line Diagram   -   OLV1=>G-Jabana 2 (Edit Mode)

Jb2-10-B-2
110 kV

Jb2-.6-B-1
6.6 kV

Jb2-.6-G-1

8 MW

6.6 kV

Jb2-.6-CG-1
Open

Jb2-10/.6-CH-2

Jb2-10/.6-TG-2
15 MVA

Jb2-10/.6-CL-2

Jb2-.6-G-2

8 MW

6.6 kV

Jb2-.6-CG-2
Open

Jb2-.6-G-3

8 MW

6.6 kV

Jb2-.6-CG-3
Open

Jb2-10/.6-CL-1

Jb2-10/.6-TG-1
15 MVA

Jb2-10/.6-CH-1

G-Jb2-10-B

(11/100)



One-Line Diagram   -   OLV1=>Mt.Kigali (Edit Mode)

MKi-3-B-1
30 kV

MKi-10-B-1
110 kV

B-10-MKi-Nbg-2

MKi-10-C-2

B-10-Gha-MKi-2

MKi-10-C-3

10-Gko/Kgo/MKi-B

MKi-10-C-1

MKi-10/3-CL-1F

MKi-10/3-T-1F
50 MVA

MKi-10/3-CH-1F MKi-10/3-CH-1
Open

MKi-10/3-T-1
10 MVA

MKi-10/3-CL-1
Open

MKi-3-L C-MKi-3-B

(12/100)



One-Line Diagram   -   OLV1=>Jabana 3 (Edit Mode)

Jb3-1-B-1
15 kV

B-1-Jb1-Jb3-2

Jb3-1-C-1

G-Jb3-1-B

(13/100)



One-Line Diagram   -   OLV1=>G-Jabana 3 (Edit Mode)

Jb3-1-B-2
15 kV

Jb3-1-B-2d
15 kV

Jb3-0-G-4

1.3 MW

0.4 kV

Jb3-1/0-TG-4
1.5 MVA

Jb3-1/0-CH-4
Open

Jb3-0-G-5

1.3 MW

0.4 kV

Jb3-1/0-TG-5
1.5 MVA

Jb3-1/0-CH-5
Open

Jb3-0-G-6

1.3 MW

0.4 kV

Jb3-1/0-TG-6
1.5 MVA

Jb3-1/0-CH-6
Open

Jb3-0-G-1

1.3 MW

0.4 kV

Jb3-1/0-TG-1
1.5 MVA

Jb3-1/0-CH-1
Open

Jb3-0-G-2

1.3 MW

0.4 kV

Jb3-1/0-TG-2
1.5 MVA

Jb3-1/0-CH-2
Open

Jb3-0-G-3

1.3 MW

0.4 kV

Jb3-1/0-TG-3
1.5 MVA

Jb3-1/0-CH-3
Open

G-Jb3-1-B

(14/100)



One-Line Diagram   -   OLV1=>Ndera (Edit Mode)

Nde-3-B-1
30 kV

Nde-10-B-1
110 kV

Nde-10/3-CL-2n

Nde-10/3-T-2n
25 MVA

Nde-10/3-CH-2n

B-10-Gha-Nde-2

Nde-10-C-2

B-10-Gso-Nde-2

Nde-10-C-1

Nde-10/3-CH-1n

Nde-10/3-T-1n
25 MVA

Nde-10/3-CL-1n

Nde-3-L
C-Nde-B

(15/100)



One-Line Diagram   -   OLV1=>Rilima (Edit Mode)

Rlm-3-B-1
30 kV

Rlm-10-B-1
110 kV

Rlm-20-B-1
220 kV

B-20-Rlm-Rwa-1S

Rlm-20-C-4
Open

B-20-Rlm-Rwa-1D

Rlm-20-C-3

B-20-Sha-Rlm-2S

Rlm-20-C-1
Open

B-20-Sha-Rlm-2D

Rlm-20-C-2

B-20-Rlm-Rsu-1S

Rlm-20-C-5
Open

B-20-Rlm-Rsu-1D

Rlm-20-C-6

Rlm-20/10-CH-1n

Rlm-20/10-T-1n
150 MVA

Rlm-20/10-CL-1n

B-10-Air-Rlm-2_S

Rlm-10-C-1

Rlm-10/3-CH-1n

Rlm-10/3-T-1n
50 MVA

Rlm-10/3-CL-1n

Rlm-3-L

(16/100)



One-Line Diagram   -   OLV1=>Nyabugogo (Edit Mode)

Nbg-3-B-1
30 kV

Nbg-10-B-1
110 kV

Nbg-10/3-CL-1n

Nbg-10/3-T-1n
25 MVA

Nbg-10/3-CH-1n

B-10-MKi-Nbg-1

Nbg-10-C-2

B-10-Jb1-Nbg-2

Nbg-10-C-1

Nbg-10/3-CH-2n

Nbg-10/3-T-2n
25 MVA

Nbg-10/3-CL-2n

Nbg-3-L
C-Nbg-3-B

(17/100)



One-Line Diagram   -   OLV1=>Shango (Edit Mode)

Sha-3-B-1
30 kV

Sha-10-B-1
110 kV

Sha-20-B-1
220 kV

B-10-Bre-Sha-2D

Sha-10-C-2
Open

B-10-Bre-Sha-2S

Sha-10-C-1
Open

B-20-Rba-Sha-2

Sha-20-C-3

B-20-Mra-Sha-2S

Sha-20-C-4
Open

B-20-Mra-Sha-2D

Sha-20-C-5

B-20-Sha-Rlm-1D

Sha-20-C-2

B-20-Sha-Rlm-1S

Sha-20-C-1
Open

C-Sha-20-B

Sha-20/10-T-1n
300 MVA

B-10-Bre-Sha-2DT-F

Sha-10-C-3

B-10-Bre-Sha-2ST

Sha-10-C-4
Open

Sha-10/3-CH-1n

Sha-10/3-T-1n
50 MVA

Sha-10/3-CL-1n

Sha-3-L

Sha-20/10-CH-1n

Sha-20/10-CL-1n

(18/100)



One-Line Diagram   -   OLV1=>Gahanga (Edit Mode)

Gha-3-B-1
30 kV

Gha-10-B-1
110 kV

B-10-Gha-MKi-1

Gha-10-C-1

B-10-Gha-Nde-1

Gha-10-C-2

Gha-10/3-CH-1n

Gha-10/3-T-1n
50 MVA

Gha-10/3-CL-1n

Gha-3-L

(19/100)



One-Line Diagram   -   OLV1=>Air Port (Edit Mode)

Air-3-B-1
30 kV

Air-10-B-1
110 kV

B-10-Air-Rbo-1

Air 10-C-1

B-10-Air-Rlm-1_S

Air-10-C-2

Air-10/3-CH-1n1

Air-10-T-1n1
100 MVA

Air-10/3-CL-1n1

Air-3-L

(20/100)



One-Line Diagram   -   OLV1=>Rubona (Edit Mode)

Rbo-3-B-1
30 kV

Rbo-20-B-1
110 kV

B-10-Air-Rbo-2

Rbo-10-C-2

B-10-Msh-Rbo-2

Rbo-10-C-1

Rbo-10/3-CH-1n

Rbo-10/3-T-1n
50 MVA

Rbo-10/3-CL-1n

Rbo-3-L C-Rbo-B-3

(21/100)



One-Line Diagram   -   OLV1=>Camp Belge (Edit Mode)

Cmp-3-B-1
30 kV

B-3-Cmp-Mku-1

Cmp-3-C-1

B-3-Cmp-Nta-1

Cmp-3-C-2

B-3-Cmp-Kri-2

Cmp-3-C-3

Cmp-3-L

(22/100)



One-Line Diagram   -   OLV1=>Gihira (Edit Mode)

Ghi-.6-B-1
6.6 kV

Ghi-3-B-1
30 kV

B-3-Ghi-Gse-1

Ghi-3-C-1

B-Ghi-Ghi/Kya-1

Ghi-3-C-3

B-3-Cyi-Ghi-2

Ghi-3-C-2Open

Ghi-3-L C-Ghi-B

Ghi-3/.6-CH-1

Ghi-3/.6-T-1
3.15 MVA

Ghi-3/.6-CL-1

G-Ghi-.6-B

(23/100)



One-Line Diagram   -   OLV1=>G-Gihira (Edit Mode)

Ghi-.6-B-2
6.6 kV

Ghi-.6-G-2

0.9 MW

6.6 kV

Ghi-.6-CG-2

Ghi-.6-G-1

0.9 MW

6.6 kV

Ghi-.6-CG-1

G-Ghi-.6-B

(24/100)



One-Line Diagram   -   OLV1=>Gisenyi (Edit Mode)

Gse-.6-B-1
6.6 kV

Gse-3-B
30 kV

B-3-Ghi-Gse-2

Gse-3-C-1

Gse-3/.6-CH-1

Gse-3/.6-T-1
5 MVA

Gse-3/.6-CL-1

Gse-.6-LG-Gse-.6-B

(25/100)



One-Line Diagram   -   OLV1=>G-Gisenyi (Edit Mode)

Gse-.6-B-2
6.6 kV

Gse-0-G-2

0.56 MW

0.4 kV

Gse-.6/0-TG-2
0.8 MVA

Gse-.6-CG-2

Gse-0-G-1

0.56 MW

0.4 kV

Gse-.6/0-TG-1
0.8 MVA

Gse-.6-CG-1

G-Gse-.6-B

(26/100)



One-Line Diagram   -   OLV1=>Mukungwa (Edit Mode)

Mku-.6-B-3
6.6 kV

Mku-.6-B-1
6.6 kV

Mku-10-B-1
110 kV

Mku-3-B-1
30 kV

C-Mku-B-.6

Mku-.6-B-5Mku-3/.6-T-1F2

B-3-Cmp-Mku-2

Mku-3-C-1
Open

Mku-3-L

Mku-.6-B-3

Mku-3/.6-CL-1F2

Mku-3/.6-T-1F2
30 MVA

Mku-3/.6-CH-1F2

Mku-3/.6-CL-1F1

Mku-3/.6-T-1F1
30 MVA

Mku-3/.6-CH-1F1 Mku-3/.6-CH-1
Open

Mku-3/.6-T-1
5 MVA

Mku-3/.6-CL-1
Open

B-10-Mku-Nbi-1

Mku-10-C-3

B-10-Mku-Nta-1

Mku-10-C-2

B-10-Gfu-Mku-2

Mku-10-C-1

Mku-.6-B-3

Mku-10/.6-CL-1F1

Mku-10/.6-T-1F1
50 MVA

Mku-10/.6-CH-1F1

G-Mku-10-B

B-10-Kni-Mku-1

Mku-10/.6-CH-1
Open

Mku-10/.6-T-1
15 MVA

Mku-10/.6-CL-1
Open

Mku-.6-B-4 Mku-.6-B-6

G-Mku-.6-B

Mku-.6-B-1 Mku-.6-B-1

Mku-10-C-4

(27/100)



One-Line Diagram   -   OLV1=>G-Mukungwa-10 (Edit Mode)

Mku-10-B-2
110 kV

Ren AGGREKO-Mku

10 MW

6.6 kV

Mku-10/.6-CL-2

Mku-10/.6-TG-2
15 MVA

Mku-10/.6-CH-2
Open

G-Mku-10-B

(28/100)



One-Line Diagram   -   OLV1=>G-Mukungwa-.6 (Edit Mode)

Mku-.6-B-2

6.6 kV

Mku-.6-G-1

6 MW

6.6 kV

Mku-.6-CG-1

Mku-.6-G-2

6 MW

6.6 kV

Mku-.6-CG-2

G-Mku-.6-B

(29/100)



One-Line Diagram   -   OLV1=>Ntaruka (Edit Mode)

Nta-.6-B-1
6.6 kV

Nta-10-B-1
110 kV

Nta-3-B-1
30 kV

B-3-Cmp-Nta-2

Nta-3-C-1
Open

Nta-3-L

Nta-3/.6-CL-1F

Nta-3/.6-T-1F
20 MVA

Nta-3/.6-CH-1F Nta-3/.6-CH-1
Open

Nta-3/.6-T-1
5 MVA

Nta-3/.6-CL-1
Open

B-10-Mku-Nta-2

Nta-10-C-1

Nta-10/.6-CL-2

Nta-10/.6-T-2
10 MVA

Nta-10/.6-CH-2Nta-10/.6-CH-1

Nta-10/.6-T-1
10 MVA

Nta-10/.6-CL-1

Nta-.6-B-3
(30/100)



One-Line Diagram   -   OLV1=>G-Ntaruka (Edit Mode)

Nta-.6-B-2
6.6 kV

Nta-.6-G-1

3.75 MW

6.6 kV

Nta-.6-CG-1

Nta-.6-G-2

3.75 MW

6.6 kV

Nta-.6-CG-2

Nta-.6-G-3

3.75 MW

6.6 kV

Nta-.6-CG-3

S-Nta-.6-B-2

Nta-.6-B-3

(31/100)



One-Line Diagram   -   OLV1=>Rulindo (Edit Mode)

Rln-3-B-1
30 kV

Rln-10-B-1
110 kV

B-10-Ny2-Rln-2

Rln-10-C-3

10-Gfu/Jb1/Rln-B

Rln-10-C-1

B-10-Nga-Rln-2

Rln-10-C-2

Rln-10/3-CH-1

Rln-10/3-T-1
20 MVA

Rln-10/3-CL-1

Rln-3-L
C-Rln-3-B

(32/100)



One-Line Diagram   -   OLV1=>Gifurwe (Edit Mode)

Gfu-3-B-1
30 kV

Gfu-10-B-1
110 kV

10-Gfu/Mku/Rln-B

Gfu-10-C-1

Gfu-10/3-CL-1F1

Gfu-10/3-T-1F1
6 MVA

Gfu-10/3-CH-1F1

Gfu-10/3-CL-1F2

Gfu-10/3-T-1F2
6 MVA

Gfu-10/3-CH-1F2Gfu-10/3-CH-1

Gfu-10/3-T-1
6 MVA

Gfu-10/3-CL-1

Gfu-3-L
C-Gfu-B-3

(33/100)



One-Line Diagram   -   OLV1=>Nyabarongo 2 (Edit Mode)

Ny2-3-B-1
30 kV

Ny2-10-B-1
110 kV

B-10-Ny2-Rln-1

Ny2-10-C-1

Ny2-10/3-CH-1n

Ny2-10/3-T-1n
20 MVA

Ny2-10/3-CL-1n

Ny2-3-LG-Ny2-3-B

(34/100)



One-Line Diagram   -   OLV1=>G-Nyabarongo 2 (Edit Mode)

Ny2-3-B-2
30 kV

Ny2-.6-G-1

17 MW

6.6 kV

Ny2-3/.6-TG-1n
25 MVA

Ny2-3/.6-CH-1n

G-Ny2-3-B

(35/100)



One-Line Diagram   -   OLV1=>Kinigi (Edit Mode)

Kni-10-B-1
110 kV

B-10-Kni-Mku-2

Kni-10-C-1

Kni-10-B-2

(36/100)



One-Line Diagram   -   OLV1=>G-Kinigi-1 (Edit Mode)

Kni-10-B-3
110 kV

Kni-1-G-1

20 MW

11 kV

Kni-10/1-CL-1

Kni-10/1-T-1
25 MVA

Kni-10/1-CH-1

Kni-10-B-2

Kni-10-B-3
110 kV

Kni-1-G-1

20 MW

11 kV

Kni-10/1-CH-1

Kni-10/1-T-1
25 MVA

Kni-10/1-CL-1

Kni-10-B-2

(37/100)



One-Line Diagram   -   OLV1=>Kigoma (Edit Mode)

Kgo-3-B-1
30 kV

Kgo-10-B-1
110 kV

Kgo-20-B-1
220 kV

B-20-Kgo-Rwa-1

Kgo-20-C-2

B-20-Kgo-Kli-1

Kgo-20-C-1

Kgo-20/10-CH-1

Kgo-20/10-T-1
75 MVA

Kgo-20/10-CL-1

B-10-Kgo-MKi-2

Kgo-10-C-1

B-10-Bta-Kgo-2

Kgo-10-C-3

B-10-Kgo-Kli-1

Kgo-10-C-2

Kgo-10/3-CL-1

Kgo-10/3-T-1
10 MVA

Kgo-10/3-CH-1Kgo-10/3-CH-1F

Kgo-10/3-T-1F
10 MVA

Kgo-10/3-CL-1F

Kgo-3-L C-Kgo-B-3

C-Kigoma-SW

Open

G-NtB-3-B

(38/100)



One-Line Diagram   -   OLV1=>G-Ntaruka B (Edit Mode)

NtB-3-B1
30 kV

NtB-.6-B
6.6 kV

NtB-.6-G-3

5 MW

6.6 kV

NtB-.6-CG

NtB-3/.6-CL-n

NtB-3/.6-TG-n
10 MVA

NtB-3/.6-CH-n

G-NtB-3-B

(39/100)



One-Line Diagram   -   OLV1=>Butare (Edit Mode)

Bta-3-B-1
30 kV

Bta-10-B-1
110 kV

Bta-20-B-1
220 kV

B-20-Bta-Mmb-1S

Bta-20-C-1

Open

B-20-Bta-Mmb-1D

Bta-20-C-2

B-20-Bta-Gte-D

Bta-20-C-4

B-20-Bta-Gte-S

Bta-20-C-3
Open

Bta-20/10-CH-1n

Bta-20/10-T-1n
100 MVA

Bta-20/10-CL-1n

B-10-Bta-Hye-1

Bta-10-C-2

B-10-Bta-Kgo-1

Bta-10-C-1

Bta-10/3-CH-1n

Bta-10/3-T-1n
30 MVA

Bta-10/3-CL-1n

Bta-3-L
(40/100)



One-Line Diagram   -   OLV1=>Huye (Edit Mode)

Hye-3-B-1
30 kV

Hye-10-B-1
110 kV

B-10-Hye-Rka-1

Hye-10-C-2

B-10-Bta-Hye-2

Hye-10-C-1

Hye-10/3-CH-1n

Hye-10/3-T-1n
25 MVA

Hye-10/3-CL-1n

Hye-3-L

(41/100)



One-Line Diagram   -   OLV1=>Rukarara (Edit Mode)

Rka-3-B-1
30 kV

Rka-10-B-1
110 kV

Rka-10/3-CL-1n

Rka-10/3-T-1n
15 MVA

Rka-10/3-CH-1n

B-10-Hye-Rka-2

Rka-10-C-2

B-10-Kli-Rka-2

Rka-10-C-1

Rka-10/3-CH-2n

Rka-10/3-T-2n
15 MVA

Rka-10/3-CL-2n

Rka-3-LG-Rka5-3-B G-Mus-3-BG-Rka-3-B

(42/100)



One-Line Diagram   -   OLV1=>G-Rukarara (Edit Mode)

Rka-3-B-2
30 kV

Rka-.6-G-1

6.7 MW

6.6 kV

Rka-3/.6-TG-1n
10 MVA

Rka-3/.6-CH-1n

G-Rka-3-B

(43/100)



One-Line Diagram   -   OLV1=>G-Rukarara5 (Edit Mode)

Rka5-3-B
30 kV

Rka5-.6-B
6.6 kV

Rka5-.6-G

3 MW

6.6 kV

Rka5-.6-CG

Rka5-3/.6-CL-n

Rka5-3/.6-TG-n
5 MVA

Rka5-3/.6-CH-n

G-Rka5-3-B

(44/100)



One-Line Diagram   -   OLV1=>G-Mushihsito (Edit Mode)

Mus-3-B
30 kV

Mus-.6-B
6.6 kV

Mus-.6-G

2 MW

6.6 kV

Mus-.6-CG

Mus-3/.6-CL-n

Mus-3/.6-TG-n
5 MVA

Mus-3/.6-CH-n

G-Mus-3-B

(45/100)



One-Line Diagram   -   OLV1=>Rwabusoro (Edit Mode)

Rwa-3-B-1
30 kV

Rwa-20-B-1
220 kV

Rwa-3-LG-Rwa-3-B

B-20-Mmb-Rwa-2S

Rwa-20-C-4
Open

B-20-Kgo-Rwa-2

Rwa-20-C-3

B-20-Rlm-Rwa-2D

Rwa-20-C-1

B-20-Rlm-Rwa-2S

Rwa-20-C-2
Open

B-20-Mmb-Rwa-2D

Rwa-20-C-5

Rwa-20/3-CH-1n

Rwa-20/3-T-1n
60 MVA

Rwa-20/3-CL-1n

(46/100)



One-Line Diagram   -   OLV1=>G-Rwabusoro (Edit Mode)

Rwa-3-B-2
30 kV

Rwa-.6-G-1

50 MW

6.6 kV

Rwa-3/.6-TG-1n
60 MVA

Rwa-3/.6-CH-1n

G-Rwa-3-B

(47/100)



One-Line Diagram   -   OLV1=>Mamba (Edit Mode)

Mmb-3-B-1
30 kV

Mmb-20-B-1
220 kV

Mmb-3-LG-Mmb-3-B

B-20-Bta-Mmb-2S

Mmb-20-C-3
Open

B-20-Mmb-Rwa-1S

Mmb-20-C-1
Open

B-20-Mmb-Rwa-1D

Mmb-20-C-2

B-20-Bta-Mmb-2D

Mmb-20-C-4

Mmb-20/3-CH-1n

Mmb-20/3-T-1n
100 MVA

Mmb-20/3-CL-1n

(48/100)



One-Line Diagram   -   OLV1=>G-Mamba (Edit Mode)

Mmb-3-B-2
30 kV

Mmb-3/.6-T-3n
50 MVA

Mmb-3/.6-CH-3n
Open

Mmb-.6-G-1

40 MW
6.6 kV

Mmb-3/.6-TG-1n
50 MVA

Mmb-3/.6-CH-1n

Mmb-.6-G-2

40 MW

6.6 kV

Mmb-3/.6-TG-2n
50 MVA

Mmb-3/.6-CH-2n

G-Mmb-3-B

(49/100)



One-Line Diagram   -   OLV1=>Kabarondo (Edit Mode)

Kba-3-B-1
30 kV

Kba-10-B-1
110 kV

10-Kba/Msh/Rwi-B

Kba-10-C-1

B-10-Kba-Kre-1

Kba-10-C-2

Kba-10/3-CL-1F

Kba-10/3-T-1F
10 MVA

Kba-10/3-CH-1F Kba-10/3-CH-1

Kba-10/3-T-1
10 MVA

Kba-10/3-CL-1

Kba-3-L

(50/100)



One-Line Diagram   -   OLV1=>Musha (Edit Mode)

Msh-1-B-1
15 kV

Msh-10-B-1
110 kV

B-10-Msh-Nga-1

Msh-10-C-3

B-10-Kba-Msh-2

Msh-10-C-2

B-10-Gso-Msh-2

Msh-10-C-1

B-10-Msh-Rbo-1

Msh-10-C-4

Msh-10/1-CL-1F

Msh-10/1-T-1F
20 MVA

Msh-10/1-CH-1FMsh-10/1-CH-1

Msh-10/1-T-1
20 MVA

Msh-10/1-CL-1

Msh-1-L
C-Msh-1-B

(51/100)



One-Line Diagram   -   OLV1=>Rwinkwabu (Edit Mode)

Rwi-1-B-1
15 kV

Rwi-10-B-1
110 kV

B-10-Kba-Rwi-2

Rwi-10-C-1

Rwi-10/1-CH-1n

Rwi-10/1-T-1n
20 MVA

Rwi-10/1-CL-1n

Rwi-1-L
C-Rwi-B-1

(52/100)



One-Line Diagram   -   OLV1=>Kirehe (Edit Mode)

Kre-3-B-1
30 kV

Kre-10-B-1
110 kV

B-10-Kre-Nbu-1

Kre-10-C-2

B-10-Kba-Kre-2

Kre-10-C-1

Kre-10/3-CH-1n

Kre-10/3-T-1n
20 MVA

Kre-10/3-CL-1n

Kre-3-L
C-Kre-B

(53/100)



One-Line Diagram   -   OLV1=>Ngarama (Edit Mode)

Nga-3-B-1
30 kV

Nga-10-B-1
110 kV

B-10-Nga-Rln-1

Nga-10-C-1

B-10-Msh-Nga-2

Nga-10-C-2

Nga-10/3-CH-1n

Nga-10/3-T-1n
20 MVA

Nga-10/3-CL-1n

Nga-3-L C-Nga-B-3

(54/100)



One-Line Diagram   -   OLV1=>Nyabugari (Edit Mode)

Nbu-3-B-1
30 kV

Nbu-10-B-1
110 kV

Nbu-20-B-1
220 kV

B-10-Kre-Nbu-2

Nbu-10-C-1

B-20-Nbu-Rsu-1

Nbu-20-C-1

Nbu-20/10-CH-1

Nbu-20/10-T-1
75 MVA

Nbu-20/10-CL-1

Nbu-10/3-CH-1n

Nbu-10/3-T-1n
20 MVA

Nbu-10/3-CL-1n

Nbu-3-L

(55/100)



One-Line Diagram   -   OLV1=>Rusumo (Edit Mode)

For SC Calculation
Rsu-10-B-1
110 kV

Rsu-10-B-SC
110 kV

Rsu-20-B-1
220 kV

B-20-Rlm-Rsu-2D

Rsu-20-C-1

B-20-Rlm-Rsu-2S

Rsu-20-C-2
Open

B-20-Nbu-Rsu-2

Rsu-20-C-3

Rsu-20/10-CH-1

Rsu-20/10-T-1
75 MVA

Rsu-20/10-CL-1

Rsu-10-L G-Rsu-10-B

Rsu-10-G-2

30 MW

12 kV

Rsu-10/1-T-2n
50 MVA

Rsu-10/1-CH-2n

Rsu-10-G-3

30 MW

12 kV

Rsu-10/1-T-3n
50 MVA

Rsu-10/1-CH-3n

Rsu-10-L-D
33.333 MVA Rsu-10-L-W

66.667 MVA

Rsu-10/1-C-SC

Open

Rsu-10-S-D Rsu-10-S-W

Open

(56/100)



One-Line Diagram   -   OLV1=>G-Rusumo (Edit Mode)

Rsu-10-B-2
110 kV

Rsu-10-G-1

30 MW

12 kV

Rsu-10/1-TG-1n
50 MVA

Rsu-10/1-CH-1n

G-Rsu-10-B

(57/100)



One-Line Diagram   -   OLV1=>Cyimbiri (Edit Mode)

Cyi-3-B-1
30 kV

B-3-Cyi-Cyi/Nko-1

Cyi-3-C-1

G-Cyi-3-B

(58/100)



One-Line Diagram   -   OLV1=>G-Cyimbiri (Edit Mode)

Cyi-3-B-2
30 kV

Cyi-0-G-1

0.3 MW

0.4 kV

Cyi-3/0-TG-1
0.4 MVA

Cyi-3/0-CH-1

G-Cyi-3-B

(59/100)



One-Line Diagram   -   OLV1=>Karongi (Edit Mode)

Kro-3-B-1
30 kV

Kro-10-B-1
110 kV

Kro-3-C-1

B-10-Kbo-Kro-1

Kro-10-C-2

B-10-Kbu-Kro-2

Kro-10-C-1

B-10-Kli-Kro-1

Kro-10-C-3

Kro-10/3-CH-1

Kro-10/3-T-1
6 MVA

Kro-10/3-CL-1

Kro-3-L

B-3-Kbu-Kro-2B-3-Kbu-Kro-2

(60/100)



One-Line Diagram   -   OLV1=>Kibogora (Edit Mode)

Kbo-3-B-1
30 kV

Kbo-10-B-1
110 kV

10-Kbo/Kro/Mr2-B

Kbo-10-C-1

Kbo-10/3-CL-1F

Kbo-10/3-T-1F
6 MVA

Kbo-10/3-CH-1F Kbo-10/3-CH-1

Kbo-10/3-T-1
6 MVA

Kbo-10/3-CL-1

Kbo-3-L

(61/100)



One-Line Diagram   -   OLV1=>Kilinda (Edit Mode)

Kli-3-B-1
30 kV

Kli-10-B-1
110 kV

Kli-20-B-1
220 kV

B-20-Kli-Bwi-2

Kli-20-C-2

B-20-Kgo-Kli-2

Kli-20-C-1

Kli-20/10-CH-1

Kli-20/10-T-1
75 MVA

Kli-20/10-CL-1

B-10-Kli-Ny1-1

Kli-10-C-4

B-10-Kgo-Kli-2

Kli-10-C-1

B-10-Kli-Kro-2

Kli-10-C-2

B-10-Kli-Rka-1

Kli-10-C-3

Kli-10/3-CL-1F

Kli-10/3-T-1F
6 MVA

Kli-10/3-CH-1F Kli-10/3-CH-1

Kli-10/3-T-1
6 MVA

Kli-10/3-CL-1

Kli-3-L

(62/100)



One-Line Diagram   -   OLV1=>Karisimbi (Edit Mode)

Kri-.6-B-1
6.6 kV

Kri-3-B-1
30 kV

Kri-20-B-1
220 kV

B-20-Kri-Rba-1

Kri-20-C-1

G-Kri-20-B

Kri-20/3-CH-1n
Open

Kri-20/3-T-1n
15 MVA

Kri-20/3-CL-1
Open

B-3-Kri-Cmp/Kya-1

Kri-3-C-1

Kri-3/.6-CH-1

Kri-3/.6-T-1
0.2 MVA

Kri-3/.6-CL-1

Kri-.6-L
0 MVA

Kri-.6-SOpen

(63/100)



One-Line Diagram   -   OLV1=>G-Karisimbi (Edit Mode)

Kri-20-B-2
220 kV

Kri-.6-G-1

25 MW

0.6 kV

Kri-20/.6-TG-1n
30 MVA

Kri-20/.6-CH-1

G-Kri-20-B

(64/100)



One-Line Diagram   -   OLV1=>Mururu 1 (Edit Mode)

Mr1-.6-B-1
6.6 kV

Mr1-3-B-1
30 kV

B-.6-Mr1-Rz1-1

Mr1-.6-C-1

Mr1-3-L

Mr1-3/.6-CH-1

Mr1-3/.6-T-1
10 MVA

Mr1-3/.6-CL-1

B-10-Mr1-Mr2-1

Mr1-10/.6-CH-1

Mr1-10/.6-T-1
10 MVA

Mr1-10/.6-CL-1

(65/100)



One-Line Diagram   -   OLV1=>Bugarama (Edit Mode)

Bga-.6-B-1
6.6 kV

Bga-10-B-1
110 kV

Bga-3-B-1
30 kV

Bga-3-L

Bga-10/3-CL-1n

Bga-10/3-T-1n
30 MVA

Bga-10/3-CH-1n

B-10-Bga-Gsh-1

Bga-10-C-2

B-10-Bga-Nte-1

Bga-10-C-1

B-10-Bga-Bg2-1

Bga-10/.6-CH-1n

Bga-10/.6-T-1n
5 MVA

Bga-10/.6-CL-1n

Bga-.6-L
0 MVA

Bga-.6-SOpen

Bga-10-C-3
Open

(66/100)



One-Line Diagram   -   OLV1=>Gishoma (Edit Mode)

Gsh-1-B-1
11 kV

Gsh-10-B
110 kV

Gsh-10/1-CL-2n

Gsh-10/1-T-2n
15 MVA

Gsh-10/1-CH-2n

B-10-Bga-Gsh-2

Gsh-10-C-1

Gsh-10/1-CH-1n

Gsh-10/1-T-1n
15 MVA

Gsh-10/1-CL-1n

Gsh-1-L
G-Gsh-1-B C-Gsh-1-B

(67/100)



One-Line Diagram   -   OLV1=>G-Gishoma (Edit Mode)

Gsh-1-B-2
11 kV

Gsh-1-G-1

15 MW

11 kV

Gsh-1-CG-1

G-Gsh-1-B

(68/100)



One-Line Diagram   -   OLV1=>Keya (Edit Mode)

Kya-3-B-1
30 kV

3-Kya-Ghi/Kri(S/C)

Kya-3-C-1

G-Kya-3-B-2

(69/100)



One-Line Diagram   -   OLV1=>G-Keya-.6 (Edit Mode)

Kya-3-B-3
30 kV

Kya-.6-G-1

2.2 MW

6.6 kV

Kya-3/.6-TG-1
2.5 MVA

Kya-3/.6-CH-1

G-Kya-3-B-2

(70/100)



One-Line Diagram   -   OLV1=>Ntendezi (Edit Mode)

Nte-3-B-1
30 kV

Nte-10-B-1
110 kV

B-10-Mr2/Nte-2

Nte-10-C-2

B-10-Kbo/Nte-2

Nte-10-C-1

B-10-Bga-Nte-2

Nte-10-C-3

Nte-10/3-CH-1n

Nte-10/3-T-1n
10 MVA

Nte-10/3-CL-1n

Nte-3-L

(71/100)



One-Line Diagram   -   OLV1=>Kibuye (Edit Mode)

Kbu-1-B-1
11 kV

Kbu-10-B-1
110 kV

Kbu-3-B-1
30 kV

B-1-Kbu-KbW-1S

Kbu-1-C-1
Open

B-3-Kbu-Kro/Nko-2

Kbu-3-C-1

Kbu-3/1-CL-1F

Kbu-3/1-T-1F
3 MVA

Kbu-3/1-CH-1F Kbu-3/1-CH-1

Kbu-3/1-T-1
3 MVA

Kbu-3/1-CL-1

B-1-Kbu-KbW-1D

Kbu-1-C-2
Open

Kbu-10/1-CL-2

Kbu-10/1-T-2
22 MVA

Kbu-10/1-CH-2

B-10-Kbu-Kro-1

Kbu-10-C-1

Kbu-10/1-CH-1

Kbu-10/1-T-1
22 MVA

Kbu-10/1-CL-1

B-1-Kbu-KbW-1F_T

Kbu-1-C-3

(72/100)



One-Line Diagram   -   OLV1=>Nyabihu (Edit Mode)

Nbi-3-B-1
30 kV

Nbi-10-B-1
110 kV

B-B-10-Mku-Nbi-1-2

Nbi-10-C-1

B-10-Nbi-Ny1-1

Nbi-10-C-2

Nbi-10/3-CH-1n

Nbi-10/3-T-1n
10 MVA

Nbi-10/3-CL-1n

Nbi-3-L

(73/100)



One-Line Diagram   -   OLV1=>Rubabu (Edit Mode)

Rba-3-B-1
30 kV

Rba-20-B-1
220 kV

B-20-Bwi-Rba-2S

Rba-20-C-6
Open

B-20-Gma-Rba-2

Rba-20-C-5

B-20-Kri-Rba-2

Rba-20-C-3

B-20-Rba-Sha-1

Rba-20-C-2

B-20-Bwi-Rba-2D

Rba-20-C-1

B-20-Smb-Rba-2

Rba-20-C-4

Rba-20/3-CH-1n

Rba-20/3-T-1n
10 MVA

Rba-20/3-CL-1n

Rba-3-L

(74/100)



One-Line Diagram   -   OLV1=>Bwishura (Edit Mode)

Bwi-3-B-1
30 kV

Bwi-20-B-1
220 kV

Bwi-10-B-1
110 kV

Bwi-20/10-CL-1n

Bwi-20/10-T-1n
3 MVA

Bwi-20/10-CH-1n

B-20-Bwi-Rba-1D

Bwi-20-C-2

B-20-Kli-Bwi-1

Bwi-20-C-3

B-20-Bwi-Rba-1S

Bwi-20-C-1
Open

B-20-Bwi-Kma-1

Bwi-20-C-4

B-20-Bwi-KB2-1

Bwi-20-C-5

B-20-Bwi-KbW-1

Bwi-20-C-6

Bwi-20/3-CH-1n

Bwi-20/3-T-1n
10 MVA

Bwi-20/3-CL-1n

Bwi-3-L

(75/100)



One-Line Diagram   -   OLV1=>Mururu 2 (Edit Mode)

Mr2-10-B-1
110 kV

Mr2-10-B-2
110 kV

Mr2-.6/0-T-1
0.25 MVA

B-10-Mr1-Mr2-2

Mr2-10-C-2

B-10-Mr2/Nte-1

Mr2-10-C-1

Mr2-10-C-4

B-10-Mr2-Rz2-1

Mr2-10-C-3

Mr2-10-L
0 MVA

Mr2-10-S

Open

Mr2-10/7/.6-CH-1

Mr2-7-L
0 MVA

Mr2-7-SOpen

Mr2-7-CL-1

Mr2-10/7/.6-T-1

15/15/0.25 MVA

Mr2-0-L
0 MVA

(76/100)



One-Line Diagram   -   OLV1=>Nyabarongo 1 (Edit Mode)

Ny1-3-B-1
30 kV

Ny1-10-B-1
110 kV

Ny1-3-L

B-10-Kli-Ny1-2

Ny1-10-C-1

B-10-Nbi-Ny1-2

Ny1-10-C-3

Ny1-10/3-CH-1n

Ny1-10/3-T-1n
50 MVA

Ny1-10/3-CL-1n

G-Ny1-3-B

(77/100)



One-Line Diagram   -   OLV1=>G-Nyabarongo 1 (Edit Mode)

Ny1-3-B-2
30 kV

Ny1-.6-G-1

28 MW

6.6 kV

Ny1-3/.6-TG-1n
35 MVA

Ny1-3/.6-CH-1n

G-Ny1-3-B

(78/100)



One-Line Diagram   -   OLV1=>Nkora (Edit Mode)

Nko-3-B-1
30 kV

B-3-Nko-Cyi/Nko-1

Nko-3-C-1

G-Nko-3-B

(79/100)



One-Line Diagram   -   OLV1=>G-Nkora (Edit Mode)

Nko-3-B-2
30 kV

G-Nko-3-B

Nko-3-B-2
30 kV

Nko-0-G-1

0.6 MW

0.4 kV

Nko-3/0-CH-n

Nko-3/0-TG-n
0.63 MVA

Nko-0-G-1

0.6 MW

0.4 kV

Nko-3/0-CH-n

Nko-3/0-TG-n
0.63 MVA

(80/100)



One-Line Diagram   -   OLV1=>Kibu Watt (Edit Mode)

KbW-1-B-2
11 kV

KbW-1-B-1
11 kV

B-1-Kbu-KbW-2S

KbW-1-C-1
Open

G-KbW-1-B-2

KbW-1-C-3

B-1-Kbu-KbW-2D

KbW-1-C-2
Open

G-KbW-1-B-1 B-1-Kbu-KbW-2F_T

KbW-1-C-4

G-KbW-1-B-3

B-20-Bwi-KbW-2

(81/100)



One-Line Diagram   -   OLV1=>G-Kibu Watt-1 (Edit Mode)

KbW-1-B-3
11 kV

KbW-1-G-1

8.5 MW

11 kV

KbW-1-CG-1

KbW-1-G-2

8.5 MW

11 kV

KbW-1-CG-2

G-KbW-1-B-1

(82/100)



One-Line Diagram   -   OLV1=>G-Kibu Watt-2 (Edit Mode)

KbW-1-B-4
11 kV

KbW-1-G-3

8.5 MW

11 kV

KbW-1-CG-3

G-KbW-1-B-2

(83/100)



One-Line Diagram   -   OLV1=>G-Kibu Watt-3 (Edit Mode)

KbW-20-B-2
220 kV

KbW-1-B-5
20 kV

KbW-1-G-4

75 MW

20 kV

KbW-20/1-CL-1

KbW-20/1-TG-1
90 MVA

KbW-20/1-CH-1

G-KbW-1-B-3G-KbW-1-B-3

KbW-20-B-2
220 kV

KbW-1-B-5
20 kV

KbW-20/1-TG-1
90 MVA

KbW-20/1-CH-1

KbW-20/1-CL-1

KbW-1-CG-4

KbW-1-G-4

75 MW

20 kV

(84/100)



One-Line Diagram   -   OLV1=>Kibu Watt 2 (Edit Mode)

Kb2-20-B-1
220 kV

B-20-Bwi-KB2-2

Kb2-20/1-C-1

G-Kb2-1-B-2

Kb2-20/1-TG-2n
95 MVA

Kb2-20/1-TG-1n
35 MVA

Kb2-20/1-CH-1n Kb2-20/1-CH-2n

G-Kb2-1-B-1G-Kb2-1-B-1

(85/100)



One-Line Diagram   -   OLV1=>G-Kibu Watt 2-1 (Edit Mode)

Kb2-1-G-1

25 MW

11 kV

G-Kb2-1-B-1

(86/100)



One-Line Diagram   -   OLV1=>G-Kibu Watt 2-2 (Edit Mode)

Kb2-1-G-2

75 MW

11 kV

G-Kb2-1-B-2

(87/100)



One-Line Diagram   -   OLV1=>Ruzizi 1 (Edit Mode)

For SC Calculation

Rz1-.6-B-1
6.6 kV

Rz1-.6-B-SC
6.6 kV

B-.6-Mr1-Rz1-2

Rz1-.6-C-1

G-Rz1-.06-B

Rz1-.6/0-TG-1
5 MVA

Rz1-.6/0-CH-1

Rz1-0-G-2

3.6 MW

0.6 kV

Rz1-.6/0-T-2
5 MVA

Rz1-.6/0-CH-2

Rz1-0-G-3

3.6 MW

0.6 kV

Rz1-.6/0-T-3
5 MVA

Rz1-.6/0-CH-3

Rz1-.6-L-D
3.889 MVA

Rz1-.6-L-W
7.778 MVA

Rz1-10-C-SC
Open

Rz1-.6-S-D Rz1-.6-S-W

Open

(88/100)



One-Line Diagram   -   OLV1=>G-Ruzizi 1 (Edit Mode)

Rz1-0-G-1

3.6 MW

0.6 kV

G-Rz1-.06-B

(89/100)



One-Line Diagram   -   OLV1=>Ruzizi 2 (Edit Mode)

For SC Calculation
Rz2-10-B-1
110 kV

Rz2-10-B-SC
110 kV

G-Rz2-.6-B

B-10-Mr2-Rz2-2

Rz2-10-C-1

Rz2-.6-G-2

12.75 MW

6.6 kV

Rz2-10/.6-T-2
15 MVA

Rz2-10/.6-CH-2

Rz2-.6-G-3

12.75 MW

6.6 kV

Rz2-10/.6-T-3
15 MVA

Rz2-10/.6-CH-3

Mr2-10-L-D
13.333 MVA

Mr2-10-L-W
26.667 MVA

Rz2-10-C-SC

Open

Rz2-10/.6-CH-1

Rz2-10/.6-TG-1
15 MVA

Mr2-10-S-W

Open
Mr2-10-S-D

(90/100)



One-Line Diagram   -   OLV1=>G-Ruzizi 2 (Edit Mode)

Rz2-.6-G-1

12.75 MW

6.6 kV

G-Rz2-.6-B

(91/100)



One-Line Diagram   -   OLV1=>Ruzizi 3 (Edit Mode)

For SC Calculation

Rz3-10-B-1
110 kV

Rz3-10-B-SC
110 kV

B-10-Kma-Rz3-2

Rz3-10-C-1

Rz3-.6-G-3

48 MW

6.6 kV

Rz3-10/.6-TG-3n
55 MVA

Rz3-10/.6-CH-3n

Rz3-.6-G-2

48 MW

6.6 kV

Rz3-10/.6-TG-2n
55 MVA

Rz3-10/.6-CH-2n

Rz3-10-L-D
53.333 MVA

Rz3-10-L-W
106.667 MVA

Rz3-10-C-SC

Open

Rz3-10/.6-CH-1n

Rz3-10/.6-TG-1n
55 MVA

G-Rz3-.6-B

Rz3-10-S-D Rz3-10-S-W

Open

(92/100)



One-Line Diagram   -   OLV1=>G-Ruzizi 3 (Edit Mode)

G-Rz3-.6-B

Rz3-.6-G-1

48 MW

6.6 kV

(93/100)



One-Line Diagram   -   OLV1=>Ruzizi 4 (Edit Mode)

For SC Calculation

Rz4-10-B-1
110 kV

Rz4-10-B-SC
110 kV

Rz4-.6-G-2

96 MW

6.6 kV

Rz4-10/.6-TG-2n
110 MVA

Rz4-10/.6-CH-2n

Rz4-.6-G-3

96 MW

6.6 kV

Rz4-10/.6-TG-3n
110 MVA

Rz4-10/.6-CH-3n

Rz4-10-L-W
213.333 MVA

Rz4-10-L-D
106.667 MVA

Rz4-10-C-SC

Open

G-Rz4-.6-B

Rz4-10/.6-TG-1n
110 MVA

Rz4-10/.6-CH-1n

Rz4-10-C-1

B-10-Kma-Rz4-2

Rz4-10-S-D Rz4-10-S-W

Open

(94/100)



One-Line Diagram   -   OLV1=>G-Ruzizi 4 (Edit Mode)

Rz4-.6-G-1

96 MW

6.6 kV

G-Rz4-.6-B

(95/100)



One-Line Diagram   -   OLV1=>Kamanyora (Edit Mode)

Kma-10-B-1
110 kV

Kma-20-B-1
220 kV

Kma-20/10-CL-2n

Kma-20/10-T-2n
100 MVA

Kma-20/10-CH-2n

B-20-Bwi-Kma-2

Kma-20-C-1

Kma-20/10-CH-1n

Kma-20/10-T-1n
100 MVA

Kma-20/10-CL-1n

B-10-Kma-Rz3-1

Kma-10-C-1

B-10-Kma-Rz4-1

Kma-10-C-2

B-20-Bwi-Kma-2

(96/100)



One-Line Diagram   -   OLV1=>Smbion (Edit Mode)

Smb-1-B-2
11 kV

Smb-20-B-1
220 kV

Smb-1-B-1
11 kV

G-Smb-1-B

Smb-20/1-CL-1

Smb-20/1-T-1
75 MVA

Smb-20/1-CH-1

B-20-Smb-Rba-1

Smb-20-C-1

Smb-20/1-CH-2

Smb-20/1-T-2
75 MVA

Smb-20/1-CL-2

(97/100)



One-Line Diagram   -   OLV1=>G-Smbion (Edit Mode)

Smb-1-B-4
11 kV

Smb-1-B-6
11 kV

Smb-1-G-2

50 MW

11 kV

Smb-1-CG-2

Smb-1-G-1

50 MW

11 kV

Smb-1-CG-1

G-Smb-1-B

(98/100)



One-Line Diagram   -   OLV1=>Bugarama2 (Edit Mode)

Bg2-10-B-1
110 kV

B-10-Bga-Bg2-2

Bg2-10-C-1

Bg2-10-B-2

B-10-Bga-Bg2-2

(99/100)



One-Line Diagram   -   OLV1=>G-Bugarama2 (Edit Mode)

Bg2-10-B-3
110 kV

Bg2-1-G-1

5 MW

11 kV

Bg2-10/1-CL-1

Bg2-10/1-TG-1
6 MVA

Bg2-10/1-CH-1

Bg2-10-B-2Bg2-10-B-2

Bg2-10-B-3
110 kV

Bg2-1-G-1

5 MW

11 kV

Bg2-10/1-CH-1

Bg2-10/1-TG-1
6 MVA

Bg2-10/1-CL-1

(100/100)
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Analysis Items (ETAP Scenario Setting) 
 

     
   

Scenario 
ETAP Setting        Notes  

System Presentation Revision Config. Status Study Mode Study Type Study Case Output Report

Power Flow 
Analysis 

S-LF-14D Network Analysis OLV1 Base 2014-Dry LOAD FLOW Load Flow LF-Dry R-LF-14D  
S-LF-14W Network Analysis OLV1 Base 2014-Wet LOAD FLOW Load Flow LF-Wet R-LF-14W  

S-LF-15D Network Analysis OLV1 Base 2015-Dry LOAD FLOW Load Flow LF-Dry R-LF-15D  

S-LF-15W Network Analysis OLV1 Base 2015-Wet LOAD FLOW Load Flow LF-Wet R-LF-15W  

S-LF-16D Network Analysis OLV1 Base 2016-Dry LOAD FLOW Load Flow LF-Dry R-LF-16D  

S-LF-16W Network Analysis OLV1 Base 2016-Wet LOAD FLOW Load Flow LF-Wet R-LF-16W  

S-LF-17D Network Analysis OLV1 Base 2017-Dry LOAD FLOW Load Flow LF-Dry R-LF-17D  

S-LF-17W Network Analysis OLV1 Base 2017-Wet LOAD FLOW Load Flow LF-Wet R-LF-17W  

S-LF-18D Network Analysis OLV1 Base 2018-Dry LOAD FLOW Load Flow LF-Dry R-LF-18D  

S-LF-18W Network Analysis OLV1 Base 2018-Wet LOAD FLOW Load Flow LF-Wet R-LF-18W  

S-LF-23D Network Analysis OLV1 Base 2023-Dry LOAD FLOW Load Flow LF-Dry R-LF-23D  

S-LF-23W Network Analysis OLV1 Base 2023-Wet LOAD FLOW Load Flow LF-Wet R-LF-23W  

S-LF-28D Network Analysis OLV1 Base 2028-Dry LOAD FLOW Load Flow LF-Dry R-LF-28D  

S-LF-28W Network Analysis OLV1 Base 2028-Wet LOAD FLOW Load Flow LF-Wet R-LF-28W  

                     

Short Circuit 
Calculation 

S-SC-14D Network Analysis OLV1 Base SC-2014-Dry SHORT CIRCUIT IEC Device Duty SC R-SC-14D  
S-SC-14W Network Analysis OLV1 Base SC-2014-Wet SHORT CIRCUIT IEC Device Duty SC R-SC-14W  

S-SC-15D Network Analysis OLV1 Base SC-2015-Dry SHORT CIRCUIT IEC Device Duty SC R-SC-15D  

S-SC-15W Network Analysis OLV1 Base SC-2015-Wet SHORT CIRCUIT IEC Device Duty SC R-SC-15W  

S-SC-16D Network Analysis OLV1 Base SC-2016-Dry SHORT CIRCUIT IEC Device Duty SC R-SC-16D  

S-SC-16W Network Analysis OLV1 Base SC-2016-Wet SHORT CIRCUIT IEC Device Duty SC R-SC-16W  
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Analysis Items (ETAP Scenario Setting) 
 

     
   

Scenario 
ETAP Setting          Notes  

System Presentation Revision Config. Status Study Mode Study Type Study Case Output Report

Short Circuit 
Calculation 

S-SC-17D Network Analysis OLV1 Base SC-2017-Dry SHORT CIRCUIT IEC Device Duty SC R-SC-17D  
S-SC-17W Network Analysis OLV1 Base SC-2017-Wet SHORT CIRCUIT IEC Device Duty SC R-SC-17W  

S-SC-18D Network Analysis OLV1 Base SC-2018-Dry SHORT CIRCUIT IEC Device Duty SC R-SC-18D  

S-SC-18W Network Analysis OLV1 Base SC-2018-Wet SHORT CIRCUIT IEC Device Duty SC R-SC-18W  

S-SC-23D Network Analysis OLV1 Base SC-2023-Dry SHORT CIRCUIT IEC Device Duty SC R-SC-23D  

S-SC-23W Network Analysis OLV1 Base SC-2023-Wet SHORT CIRCUIT IEC Device Duty SC R-SC-23W  

S-SC-28D Network Analysis OLV1 Base SC-2028-Dry SHORT CIRCUIT IEC Device Duty SC R-SC-28D  

S-SC-28W Network Analysis OLV1 Base SC-2028-Wet SHORT CIRCUIT IEC Device Duty SC R-SC-28W  

                     

N-1 Fault 
Analysis 

S-N-G1-23D Network Analysis OLV1 Base  1-G1-23D LOAD FLOW Load Flow LF-Dry R-N1-G1-23D  Ny2-.6-G-1 =>Stop 

S-N-G1-23W Network Analysis OLV1 Base  1-G1-23W LOAD FLOW Load Flow LF-Wet R-N1-G1-23W  

S-N-G1-28D Network Analysis OLV1 Base  1-G1-28D LOAD FLOW Load Flow LF-Dry R-N1-G1-28D  

S-N-G1-28W Network Analysis OLV1 Base  1-G1-28W LOAD FLOW Load Flow LF-Wet R-N1-G1-28W  

S-N-L1-23D Network Analysis OLV1 Base  1- L1-23D LOAD FLOW Load Flow LF-Dry R-N1-TL1-23D 20-Mra-Sha(D/C) 

S-N-L1-23W Network Analysis OLV1 Base  1- L1-23W LOAD FLOW Load Flow LF-Wet R-N1-TL1-23W => 20-Mra-Sha(S/C) 

S-N-L1-28D Network Analysis OLV1 Base  1- L1-28D LOAD FLOW Load Flow LF-Dry R-N1-TL1-28D  

S-N-L1-28W Network Analysis OLV1 Base  1- L1-28W LOAD FLOW Load Flow LF-Wet R-N1-TL1-28W  

S-N-L2-23D Network Analysis OLV1 Base  1- L2-23D LOAD FLOW Load Flow LF-Dry R-N1-TL2-23D 20-Sha-Rlm(D/C) 

S-N-L2-23W Network Analysis OLV1 Base  1- L2-23W LOAD FLOW Load Flow LF-Wet R-N1-TL2-23W => 20-Sha-Rlm(S/C) 

S-N-L2-28D Network Analysis OLV1 Base  1- L2-28D LOAD FLOW Load Flow LF-Dry R-N1-TL2-28D  

S-N-L2-28W Network Analysis OLV1 Base  1- L2-28W LOAD FLOW Load Flow LF-Wet R-N1-TL2-28W  
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Analysis Items (ETAP Scenario Setting) 
 

     
    

Scenario 
ETAP Setting         Notes 

System Presentation Revision Config. Status Study Mode Study Type Study Case Output Report

N-1 Fault 
Analysis 

S-N-L3-23D Network Analysis OLV1 Base  1- L3-23D LOAD FLOW Load Flow LF-Dry R-N1-TL3-23D 20-Rlm-Rsu(D/C) 

S-N-L3-23W Network Analysis OLV1 Base  1- L3-23W LOAD FLOW Load Flow LF-Wet R-N1-TL3-23W => 20-Rlm-Rsu(S/C) 

S-N-L3-28D Network Analysis OLV1 Base  1- L3-28D LOAD FLOW Load Flow LF-Dry R-N1-TL3-28D  

S-N-L3-28W Network Analysis OLV1 Base  1- L3-28W LOAD FLOW Load Flow LF-Wet R-N1-TL3-28W  

S-N-L4-23D Network Analysis OLV1 Base  1- L4-23D LOAD FLOW Load Flow LF-Dry R-N1-TL4-23D 20-Rlm-Rwa(D/C) 

S-N-L4-23W Network Analysis OLV1 Base  1- L4-23W LOAD FLOW Load Flow LF-Wet R-N1-TL4-23W => 20-Rlm-Rwa(S/C) 

S-N-L4-28D Network Analysis OLV1 Base  1- L4-28D LOAD FLOW Load Flow LF-Dry R-N1-TL4-28D  

S-N-L4-28W Network Analysis OLV1 Base  1- L4-28W LOAD FLOW Load Flow LF-Wet R-N1-TL4-28W  

S-N-L5-23D Network Analysis OLV1 Base  1- L5-23D LOAD FLOW Load Flow LF-Dry R-N1-TL5-23D 20-Mmb-Rwa(D/C) 

S-N-L5-23W Network Analysis OLV1 Base  1- L5-23W LOAD FLOW Load Flow LF-Wet R-N1-TL5-23W => 20-Mmb-Rwa(S/C) 

S-N-L5-28D Network Analysis OLV1 Base  1- L5-28D LOAD FLOW Load Flow LF-Dry R-N1-TL5-28D  

S-N-L5-28W Network Analysis OLV1 Base  1- L5-28W LOAD FLOW Load Flow LF-Wet R-N1-TL5-28W  

S-N-L6-23D Network Analysis OLV1 Base  1- L6-23D LOAD FLOW Load Flow LF-Dry R-N1-TL6-23D 20-Bta-Mmb(D/C) 

S-N-L6-23W Network Analysis OLV1 Base  1- L6-23W LOAD FLOW Load Flow LF-Wet R-N1-TL6-23W => 20-Bta-Mmb(S/C) 

S-N-L6-28D Network Analysis OLV1 Base  1- L6-28D LOAD FLOW Load Flow LF-Dry R-N1-TL6-28D  

S-N-L6-28W Network Analysis OLV1 Base  1- L6-28W LOAD FLOW Load Flow LF-Wet R-N1-TL6-28W  

S-N-L7-23D Network Analysis OLV1 Base  1- L7-23D LOAD FLOW Load Flow LF-Dry R-N1-TL7-23D 20-Bta-Gte(D/C) 

S-N-L7-23W Network Analysis OLV1 Base  1- L7-23W LOAD FLOW Load Flow LF-Wet R-N1-TL7-23W => 20-Bta-Gte(S/C) 

S-N-L7-28D Network Analysis OLV1 Base  1- L7-28D LOAD FLOW Load Flow LF-Dry R-N1-TL7-28D  

S-N-L7-28W Network Analysis OLV1 Base  1- L7-28W LOAD FLOW Load Flow LF-Wet R-N1-TL7-28W  

S-N-L8-23D Network Analysis OLV1 Base  1- L8-23D LOAD FLOW Load Flow LF-Dry R-N1-TL8-23D 20-Bwi-Rba(D/C) 

S-N-L8-23W Network Analysis OLV1 Base  1- L8-23W LOAD FLOW Load Flow LF-Wet R-N1-TL8-23W => 20-Bwi-Rba(S/C) 

S-N-L8-28D Network Analysis OLV1 Base  1- L8-28D LOAD FLOW Load Flow LF-Dry R-N1-TL8-28D  

S-N-L8-28W Network Analysis OLV1 Base  1- L8-28W LOAD FLOW Load Flow LF-Wet R-N1-TL8-28W  
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One-Line Diagram   -   OLV1 (Load Flow Analysis)
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One-Line Diagram   -   OLV1 (Load Flow Analysis)
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110 kV

B-10-Nbi-Ny1-2
110 kV

G-Ny1-3-B
110 kV

98.96%

B-10-Kli-Ny1-2
110 kV

98.96%

B-10-Kli-Ny1-1
110 kV

98.05%

G-Mku-10-B
110 kV

100.09%

G-Mku-.6-B
6.6 kV

100%

B-10-Gfu-Mku-2
110 kV 100.09%

10-Gfu/Mku/Rln-B
110 kV

99.31%
10-Gfu/Jb1/Rln-B

110 kV

98.44%

B-10-Nga-Rln-2
110 kV

B-10-Ny2-Rln-2
110 kV

B-10-Ny2-Rln-1
110 kV

G-Ny2-3-B
110 kV

B-10-Kni-Mku-1
110 kV

B-10-Kni-Mku-2
110 kV

Kni-10-B-2
110 kV

3-Ghi/Kri/Kya-B
30 kV

99.12%

G-Kya-3-B-2
30 kV

99.55%

B-Ghi-Ghi/Kya-1
30 kV

98.96%

B-3-Ghi-Gse-1
30 kV

98.96%

B-3-Ghi-Gse-2
30 kV

98.93%

G-Gse-.6-B
6.6 kV

98.8%

G-Ghi-.6-B
6.6 kV

100%

B-3-Cyi-Ghi-2
30 kV

98.96%

3-Cyi-Ghi-B
30 kV

98.53%

3-Cyi/Nko-B
30 kV

98.63%

B-3-Cyi-Cyi/Nko-1
30 kV

98.69%

G-Cyi-3-B
30 kV

98.69%

B-3-Nko-Cyi/Nko-1
30 kV

98.76%

G-Nko-3-B
30 kV

98.76%

B-20-Bwi-Rba-2D
220 kV

B-20-Bwi-Rba-1D
220 kV

B-20-Rba-Sha-1
220 kV

B-20-Smb-Rba-2

220 kV

B-20-Smb-Rba-1
220 kV

G-Smb-1-B
11 kV

B-20-Gma-Rba-2
220 kV

20-Gma-B
220 kV

B-20-Kli-Bwi-1
220 kV

B-20-Kli-Bwi-2
220 kV

B-20-Bwi-KB2-1
220 kV

Goma
200 MVAsc

G-Smbion

Smbion

G-Nkora

0.3 MW
0.1 Mvar

Nkora

G-Cyimbiri

0.1 MW
0.07 Mvar

Cyimbiri

G-Gihira

0.9 MW
0.4 Mvar

G-Gisenyi

0.5 MW
0.3 Mvar

Gisenyi

C-Gihira

Gihira

G-Keya-.6

1.1 MW
-0.03 Mvar

Keya

G-Kinigi-1

Kinigi

C-Gifurwe

Gifurwe

G-Nyabarongo 2

Nyabarongo 2

C-Rulindo

Rulindo

G-Mukungwa-.6

12 MW
1.8 Mvar

G-Mukungwa-10

10 MW
-0.7 Mvar

G-Nyabarongo 1

14 MW
2.2 Mvar

Nyabarongo 1

Nyabihu

G-Ntaruka

11.3 MW
0 Mvar

Ntaruka

C-Mukungwa

Mukungwa

Camp Belge

G-Karisimbi

Karisimbi

Rubabu

Bwishura

G-Kibu Watt-1

G-Kibu Watt-3
G-Kibu Watt-2

Kibu Watt

Kibuye

Karongi

Kilinda

Goma
200 MVAsc

20-Gma-B
220 kV

3-Ghi/Kri/Kya-B
30 kV

3-Cmp/Kri/Kya-B
30 kV

10-Gfu/Mku/Rln-B
110 kV 10-Gfu/Jb1/Rln-B

110 kV

3-Cyi/Nko-B
30 kV

3-Kro/Kbu-B
30 kV

3-Cyi-Ghi-B
30 kV

B-20-Gma-Rba-2
220 kV

B-20-Kri-Rba-2

220 kV

B-20-Rba-Sha-1
220 kV

B-20-Bwi-Kma-1
220 kV

B-20-Kli-Bwi-1
220 kV

B-Ghi-Ghi/Kya-1
30 kV

B-3-Ghi-Gse-2
30 kV

B-3-Ghi-Gse-1
30 kV

B-3-Cyi-Cyi/Nko-1
30 kV

B-3-Nko-Cyi/Nko-1
30 kV

B-3-Kbu-Kro/Nko-2
30 kV

B-3-Kbu-Kro-2
30 kV

B-10-Kli-Kro-1
110 kV

B-20-Kri-Rba-1

220 kV

B-3-Cmp-Kri-2
30 kV

B-3-Cmp-Mku-1
30 kV

B-3-Cmp-Nta-1
30 kV

B-3-Cmp-Mku-2
30 kV

B-3-Cmp-Nta-2
30 kV

B-10-Mku-Nta-2
110 kV

B-10-Gfu-Mku-2
110 kV

B-10-Mku-Nbi-1
110 kV

B-B-10-Mku-Nbi-1-2
110 kV

B-10-Nbi-Ny1-1
110 kV

B-10-Nbi-Ny1-2
110 kV

B-10-Kli-Ny1-2
110 kV

B-10-Kli-Ny1-1
110 kV

B-10-Kli-Kro-2
110 kV

B-20-Kgo-Kli-2
220 kV

B-10-Ny2-Rln-2
110 kV

B-10-Nga-Rln-2
110 kV

B-3-Cyi-Ghi-2
30 kV

B-10-Kbu-Kro-1
110 kV

B-10-Kbu-Kro-2
110 kV

B-20-Kli-Bwi-2
220 kV

B-10-Mku-Nta-1
110 kV

B-3-Kri-Cmp/Kya-1
30 kV

B-10-Ny2-Rln-1
110 kV

B-20-Bwi-Rba-2S

220 kV

B-20-Bwi-Rba-2D
220 kV

B-20-Bwi-Rba-1S
220 kV

B-20-Bwi-Rba-1D
220 kV

B-1-Kbu-KbW-1S
11 kV

B-1-Kbu-KbW-1D
11 kV

B-1-Kbu-KbW-2S
11 kV

B-1-Kbu-KbW-2D
11 kV

G-Ghi-.6-B
6.6 kV

G-Gse-.6-B
6.6 kV

G-Mku-.6-B
6.6 kV

G-Mku-10-B
110 kV

Nta-.6-B-3
6.6 kV

G-Ny2-3-B
110 kV

G-KbW-1-B-2
11 kVG-KbW-1-B-1

11 kV

G-Cyi-3-B
30 kV

G-Kri-20-B
220 kV

G-Ny1-3-B
110 kV

G-Nko-3-B
30 kV

B-20-Bwi-KB2-1
220 kV

B-20-Bwi-KB2-2

B-20-Bwi-KbW-1
220 kV

B-20-Bwi-KbW-2
220 kV

G-KbW-1-B-3
220 kV

B-1-Kbu-KbW-1F_T
11 kV

B-1-Kbu-KbW-2F_T
11 kV

G-Kya-3-B-2
30 kV

B-20-Smb-Rba-1
220 kV

B-20-Smb-Rba-2

220 kV

G-Smb-1-B
11 kV

B-10-Kni-Mku-1
110 kV

B-10-Kni-Mku-2
110 kV

Kni-10-B-2
110 kV

0 MW
0 Mvar

0.2 MW
-0.7 Mvar

3.7 MW
1 Mvar

0.9 MW
0.4 Mvar

0.1 MW
0.07 Mvar

1.3 MW
-0.6 Mvar

0.4 MW
0.2 Mvar

1.3 MW
-0.6 Mvar

0.3 MW
0.08 Mvar

1.2 MW
-0.8 Mvar

0.5 MW
0.5 Mvar

0 MW
-0.02 Mvar

0.2 MW
-0.6 Mvar

1.1 MW
-0.03 Mvar

0.3 MW
0.1 Mvar

1.7 MW
-0.4 Mvar

25.8 MW
-1.7 Mvar 25.6 MW

-1.6 Mvar 21.1 MW
-3.7 Mvar

0.5 MW
0.5 Mvar

8.2 MW
1.8 Mvar

14 MW
2.2 Mvar

9.4 MW
-1.2 Mvar

3.7 MW
1 Mvar

0.9 MW
0.4 Mvar

0.2 MW
-0.7 Mvar

0.1 MW
0.07 Mvar

0.3 MW
0.08 Mvar

1.3 MW
-0.6 Mvar

1.3 MW
-0.6 Mvar

0.3 MW
0.08 Mvar

0 MW
0 Mvar

0.5 MW
0.5 Mvar

0.5 MW
0.5 Mvar

4.3 MW
1 Mvar

8.2 MW
1.8 Mvar

0 MW
-0.8 Mvar

13.9 MW
2.7 Mvar

1.2 MW
-0.8 Mvar

0.5 MW
0.8 Mvar

8.2 MW
2.5 Mvar

3.7 MW
1 Mvar

25.8 MW
-1.7 Mvar

9.4 MW
-0.4 Mvar

0.3 MW
0.1 Mvar

0.9 MW
0.4 Mvar

9.4 MW
-1.2 Mvar

14 MW
2.2 Mvar

4.2 MW
2.1 Mvar

0.1 MW
0.07 Mvar

0.9 MW
0.4 Mvar

0.5 MW
0.3 Mvar

1.1 MW
-0.03 Mvar

10 MW
-0.7 Mvar

12 MW
1.8 Mvar

0.3 MW
0.1 Mvar

11.3 MW
0 Mvar

14 MW
2.2 Mvar

98.53%

97.11%

98.63%

98.44%

99.31%

98.88%

99.12%

1.3 MW
-0.6 Mvar

0.2 MW
-0.6 Mvar

0 MW
-0.02 Mvar

1.1 MW
-0.03 Mvar

0.4 MW
0.2 Mvar

0.5 MW
0.5 Mvar

1.2 MW
-0.8 Mvar

1.7 MW
-0.4 Mvar

25.6 MW
-1.6 Mvar 21.1 MW

-3.7 Mvar

4.2 MW
2.1 Mvar

98.96%

98.93%

98.96%

0.3 MW
0.08 Mvar

0.3 MW
0.08 Mvar

98.69%

0.1 MW
0.07 Mvar

0.1 MW
0.07 Mvar

98.76%

0.3 MW
0.1 Mvar

0.3 MW
0.1 Mvar

96.87%

0.5 MW
0.5 Mvar

97.12% 1.2 MW
-0.8 Mvar

97.57%

8.2 MW
2.5 Mvar

97.97%

0.2 MW
-0.7 Mvar

0.2 MW
-0.7 Mvar

97.97%

97.97%

0.9 MW
0.4 Mvar

3.7 MW
1 Mvar

99.12%

3.7 MW
1 Mvar

98.72%

0.9 MW
0.4 Mvar

0.9 MW
0.4 Mvar

100.33%

100.09%

25.8 MW
-1.7 Mvar

25.8 MW
-1.7 Mvar

98.96%

14 MW
2.2 Mvar

14 MW
2.2 Mvar

98.05%

13.9 MW
2.7 Mvar

98.05%

8.2 MW
1.8 Mvar

8.2 MW
1.8 Mvar

98.96%

1.3 MW
-0.6 Mvar

1.3 MW
-0.6 Mvar

97.61%
0.5 MW
0.5 Mvar

0.5 MW
0.5 Mvar

97.57%

0.5 MW
0.8 Mvar

9.4 MW
-1.2 Mvar

9.4 MW
-1.2 Mvar

100.09%

98.88%

97.72%

0 MW
0 Mvar

97.72%

1.3 MW
-0.6 Mvar

100%

0.9 MW
0.4 Mvar

0.9 MW
0.4 Mvar

98.8%

0.5 MW
0.3 Mvar

0.5 MW
0.3 Mvar

100%

12 MW
1.8 Mvar

12 MW
1.8 Mvar

100.09%

10 MW
-0.7 Mvar

10 MW
-0.7 Mvar

100.15%
11.3 MW
0 Mvar

97.72%

97.72%

98.69%

0.1 MW
0.07 Mvar

98.96% 14 MW
2.2 Mvar

14 MW
2.2 Mvar

98.76%

0.3 MW
0.1 Mvar

0.3 MW
0.1 Mvar

0.1 MW
0.07 Mvar

0 MW
0 Mvar

11.3 MW
0 Mvar

0 MW
-0.8 Mvar

9.4 MW
-0.4 Mvar

0.3 MW
0.08 Mvar

99.55%

1.1 MW
-0.03 Mvar

1.1 MW
-0.03 Mvar

3.7 MW
1 Mvar

B-10-Kgo-Kli-2
110 kV

98.05%

B-10-Kli-Rka-1
110 kV

98.05%

B-10-Kbo-Kro-1
110 kV

97.57%

10-Kbo/Kro/Mr2-B
110 kV

96.74%

10-Kbo/Nte-B 110 kV
96.35%

10-Mr2/Nte-B

110 kV96.35%

B-10-Mr2/Nte-2
110 kV

96.33%

B-10-Kbo/Nte-2
110 kV

96.33%

B-10-Bga-Nte-2
110 kV

96.33% B-10-Bga-Nte-1
110 kV

95.17%

B-10-Bga-Gsh-1
110 kV

95.17%

B-10-Bga-Gsh-2
110 kV

95.18%

G-Gsh-1-B
11 kV

99.14%

B-10-Bga-Bg2-1
110 kV

B-10-Bga-Bg2-2
110 kV

Bg2-10-B-2
110 kV

B-10-Mr2/Nte-1
110 kV

96.78%

B-10-Mr1-Mr2-2
110 kV

96.78%

B-10-Mr1-Mr2-1
110 kV

96.78%

B-.6-Mr1-Rz1-1
6.6 kV

99.1%

B-.6-Mr1-Rz1-2
6.6 kV

99.59%

G-Rz1-.06-B
0.6 kV

100%

B-10-Mr2-Rz2-1
110 kV

96.78%

B-10-Mr2-Rz2-2
110 kV

97.17%

G-Rz2-.6-B
6.6 kV

100%

B-20-Bwi-Kma-2
220 kV

B-10-Kma-Rz4-1
110 kV

B-10-Kma-Rz4-2
110 kV

B-10-Kma-Rz3-1
110 kV

B-10-Kma-Rz3-2
110 kV

220 kV

G-Kb2-1-B-2
11 kVG-Kb2-1-B-1

11 kV

G-Kibu Watt 2-1
G-Kibu Watt 2-2

Kibu Watt 2

Kamanyora

Kibogora

G-Ruzizi 2

6.4 MW
3.8 Mvar

Ruzizi 2

G-Ruzizi 1

1.8 MW
0.1 Mvar

Ruzizi 1

Mururu 1

Mururu 2

G-Bugarama2

Bugarama2

Gishoma

Bugarama

Ntendezi

Isolate C.B
Open

10-Kbo/Kro/Mr2-B
110 kV

10-Kbo/Nte-B 110 kV

10-Mr2/Nte-B

110 kV

B-10-Kbo-Kro-1
110 kV

B-10-Kbo/Nte-2
110 kV

B-10-Mr2/Nte-2
110 kV

B-10-Bga-Nte-2
110 kV

B-10-Bga-Nte-1
110 kV

B-10-Bga-Gsh-1
110 kV

B-20-Bwi-Kma-2
220 kV

B-10-Kma-Rz4-1
110 kVB-10-Kma-Rz3-1

110 kV

B-10-Kma-Rz3-2
110 kV

B-10-Kma-Rz4-2
110 kV

B-.6-Mr1-Rz1-1
6.6 kV

B-10-Mr1-Mr2-1
110 kV

B-10-Mr1-Mr2-2
110 kV

B-10-Mr2/Nte-1
110 kV

B-10-Mr2-Rz2-1
110 kV

B-10-Bga-Gsh-2
110 kV

B-10-Kli-Rka-1
110 kV

B-10-Kgo-Kli-2
110 kV

B-.6-Mr1-Rz1-2
6.6 kV

B-10-Mr2-Rz2-2
110 kV

G-Gsh-1-B
11 kV

G-Rz1-.06-B
0.6 kV

G-Rz2-.6-B
6.6 kV

220 kV

G-Kb2-1-B-1
11 kV

G-Kb2-1-B-2
11 kV

B-10-Bga-Bg2-1
110 kV

B-10-Bga-Bg2-2
110 kV

Bg2-10-B-2
110 kV

0 MW
-0.3 Mvar

12.4 MW
6 Mvar

7.2 MW
2.4 Mvar

7.2 MW
3 Mvar

8.6 MW
1.9 Mvar

4.3 MW
1 Mvar

0 MW
-0.8 Mvar

0.3 MW
-0.7 Mvar

6.7 MW
3.2 Mvar

6.7 MW
3.7 Mvar

6.4 MW
3.5 Mvar

1.7 MW
0.06 Mvar

12.3 MW
6.5 Mvar

0 MW
-0.3 Mvar

1.3 MW
0.7 Mvar

8.6 MW
1.9 Mvar

1.7 MW
0.05 Mvar

6.7 MW
3.2 Mvar

0.3 MW
-0.7 Mvar

6.3 MW
3.8 Mvar

7.2 MW
3 Mvar

6.7 MW
3.8 Mvar

12.4 MW
6 Mvar

1.7 MW
0.06 Mvar

6.4 MW
3.5 Mvar

1.8 MW
0.1 Mvar

6.4 MW
3.8 Mvar

96.35%

96.35%

96.74%

1.3 MW
0.7 Mvar
7.2 MW
2.4 Mvar

Isolate C.B
Open

6.7 MW
3.7 Mvar

7.2 MW
3 Mvar

97.57%
8.6 MW
1.9 Mvar

96.33%96.33%

6.7 MW
3.8 Mvar

96.33%

12.4 MW
6 Mvar

12.4 MW
6 Mvar 95.17%

95.17%

0 MW
-0.3 Mvar

0 MW
-0.3 Mvar

12.3 MW
6.5 Mvar

99.1%

1.7 MW
0.05 Mvar

96.78% 0.3 MW
-0.7 Mvar

96.78%

0.3 MW
-0.7 Mvar

96.78%

6.7 MW
3.2 Mvar

6.7 MW
3.2 Mvar

96.78%

6.3 MW
3.8 Mvar

95.18%

98.05%
0 MW
-0.8 Mvar

98.05%

4.3 MW
1 Mvar

99.59%

1.7 MW
0.06 Mvar

97.17%

6.4 MW
3.5 Mvar

99.14%

100%

1.8 MW
0.1 Mvar

1.8 MW
0.1 Mvar

100%

6.4 MW
3.8 Mvar

6.4 MW
3.8 Mvar

8.6 MW
1.9 Mvar

1.7 MW
0.06 Mvar

6.4 MW
3.5 Mvar

7.2 MW
3 Mvar

4.3 MW
1 Mvar

B-20-Mra-Sha-2S
220 kV

20-Mra-B
220 kV

B-20-Mra-Sha-2D
220 kV

B-20-Sha-Rlm-1D
220 kV

B-20-Sha-Rlm-2D
220 kV

B-20-Sha-Rlm-2S
220 kV

B-20-Sha-Rlm-1S
220 kV

B-20-Rlm-Rwa-1D
220 kVB-20-Rlm-Rwa-2D

220 kV
B-20-Kgo-Rwa-2

220 kV
B-20-Kgo-Rwa-1
220 kV

B-10-Jb1-Rln-2
110 kV

97.7%

B-1-Jb1-Jb3-1
15 kV

98.97%

B-1-Jb1-Jb3-2
15 kV

99.2%

G-Jb3-1-B
15 kV

99.2%

B-10-Bre-Jb1-2
110 kV

97.7%

B-10-Bre-Jb1-1
110 kV

97.22%

B-10-Bre-Sha-1D
110 kV

B-10-Bre-Sha-2D
110 kV

B-10-Bre-Jb1-D1
110 kV

B-10-Bre-Jb1-D2
110 kV

B-10-Bre-Sha-1D_T1
110 kV

B-10-Bre-Sha-2D_T1
110 kV

B-10-Bre-Gso-1
110 kV

97.22%

10-Bre/Gso/Msh-B
110 kV

97.28%

B-10-Gso-Msh-2
110 kV

97.42%

B-10-Msh-Rbo-1
110 kV

B-10-Msh-Rbo-2
110 kV

B-10-Air-Rbo-2
110 kV

B-10-Air-Rbo-1
110 kV

B-10-Air-Rlm-1_S
110 kV

B-10-Air-Rlm-2_S
110 kV

B-10-Msh-Nga-1
110 kV

B-10-Msh-Nga-2
110 kV

B-10-Nga-Rln-1
110 kV

B-10-Kba-Msh-2
110 kV

97.42%

10-Kba/Msh/Rwi-B
110 kV

97.49%

B-10-Kba-Kre-1
110 kV

B-10-Kba-Kre-2
110 kV

B-10-Kre-Nbu-1

110 kV

B-10-Kre-Nbu-2
110 kV

B-20-Nbu-Rsu-1
220 kV

B-20-Nbu-Rsu-2
220 kV

B-20-Rlm-Rsu-2S

220 kV

B-20-Rlm-Rsu-1S
220 kV

B-20-Rlm-Rsu-2D
220 kV

B-20-Rlm-Rsu-1D
220 kV

B-10-Kba-Rwi-2
110 kV

97.65%

G-Kse-1-B
110 kV

97.28%

B-10-Gso-Nde-1
110 kV

B-10-Gso-Nde-2
110 kV

B-10-Gha-Nde-2
110 kV

B-10-Gha-Nde-1
110 kV

B-10-Gha-MKi-1
110 kV

B-10-Gha-MKi-2
110 kV

10-Gko/Kgo/MKi-B
110 kV

97.61%

B-10-Gko-MKi-1
110 kV

97.79%

G-Gko-3-B
15 kV

100%

G-Gko-1-B
15 kV

100%

B-10-Gko-Jb1-1
110 kV

97.79%

B-10-Gko-Jb1-2

110 kV
97.7%

G-Gko-10-B
110 kV

B-10-MKi-Nbg-2
110 kV

B-10-MKi-Nbg-1

110 kV

B-10-Jb1-Nbg-2
110 kV

B-10-Jb1-Nbg-1
110 kV

B-10-Bre-Sha-1S
110 kV

B-10-Bre-Sha-2S
110 kV

B-10-Jb1-Jb2-1
110 kV

97.7%

B-10-Jb1-Jb2-2
110 kV

97.75%

G-Jb2-10-B
110 kV

97.75%

B-20-Rba-Sha-2
220 kV

G-Jabana 2

23.9 MW
4.1 Mvar

Jabana 2

C-Nyabugogo

Nyabugogo

G-Gikondo-10G-Gikondo-1

32 MW
26.1 Mvar

G-Ren AGGREKO

4 MW
-0.1 MvarGikondo

C-Mt.Kigali

Mt.Kigali

Gahanga

C-Ndera

Ndera

G-KSEZ HFO

Gasogi

C-Kirehe

Rusumo

Nyabugari

Kirehe

Kabarondo

C-Ngarama

Ngarama

Air Port

C-Rubona

Rubona

C-Musha

0 MW
-5 Mvar

0 MW
5 Mvar

MushaBirembo

G-Jabana 3

6 MW
0.04 Mvar

Jabana 3

Jabana 1

Rwabusoro

Rilima

Mirama
200 MVAsc

Shango

C-Shango

Mirama
200 MVAsc

10-Bre/Gso/Msh-B
110 kV

10-Gko/Kgo/MKi-B
110 kV

20-Mra-B
220 kV

10-Kba/Msh/Rwi-B
110 kV

B-20-Kgo-Kli-1
220 kV

B-20-Kgo-Rwa-1
220 kV

B-20-Kgo-Rwa-2
220 kV

B-20-Rlm-Rsu-1S
220 kV

B-20-Rlm-Rsu-1D
220 kV

B-20-Sha-Rlm-2S
220 kV

B-20-Sha-Rlm-2D
220 kV

B-10-Air-Rlm-1_S
110 kV

B-10-Air-Rlm-2_S
110 kV

B-10-Msh-Rbo-2
110 kV

B-10-Msh-Rbo-1
110 kV

B-10-Msh-Nga-1
110 kV

B-10-Gso-Msh-2
110 kV

B-10-Kba-Msh-2
110 kV

B-10-Bre-Gso-1
110 kV

B-10-Bre-Jb1-1
110 kV

B-10-Bre-Sha-1S
110 kV B-10-Bre-Sha-1D

110 kV

B-10-Gso-Nde-2
110 kV

B-10-Gso-Nde-1
110 kV

B-10-Gha-Nde-2
110 kV

B-10-Gha-Nde-1
110 kV

B-10-Gko-MKi-1
110 kV

B-10-Gko-Jb1-1
110 kV

B-10-Gko-Jb1-2

110 kV

B-10-Jb1-Nbg-1
110 kV

B-10-Jb1-Nbg-2
110 kV

B-10-MKi-Nbg-1

110 kV

B-10-MKi-Nbg-2
110 kV

B-10-Gha-MKi-2
110 kV

B-10-Gha-MKi-1
110 kV

B-10-Jb1-Jb2-1
110 kV

B-10-Jb1-Jb2-2
110 kV

B-1-Jb1-Jb3-1
15 kV

B-1-Jb1-Jb3-2
15 kV

B-10-Jb1-Rln-2
110 kV

B-20-Mra-Sha-2S
220 kV

B-20-Mra-Sha-2D
220 kV

B-10-Nga-Rln-1
110 kV

B-10-Kba-Kre-1
110 kV

B-10-Kba-Kre-2
110 kV

B-10-Kba-Rwi-2
110 kV

B-20-Nbu-Rsu-1
220 kV

B-10-Kre-Nbu-1

110 kV

B-10-Kre-Nbu-2
110 kV

B-20-Nbu-Rsu-2
220 kV

B-20-Rlm-Rsu-2S

220 kV

B-20-Rlm-Rsu-2D
220 kV

B-20-Sha-Rlm-1S
220 kV

B-20-Sha-Rlm-1D
220 kV

B-10-Bre-Jb1-2
110 kV

B-10-Bre-Sha-2S
110 kVB-10-Bre-Sha-2D

110 kV

B-20-Rba-Sha-2
220 kV B-10-Msh-Nga-2

110 kV

B-20-Rlm-Rwa-2D
220 kV

B-20-Rlm-Rwa-1D
220 kV

B-10-Air-Rbo-1
110 kV

B-10-Air-Rbo-2
110 kV

G-Gko-1-B
15 kV

G-Jb2-10-B
110 kV

G-Jb3-1-B
15 kV

G-Gko-10-B
110 kV

G-Gko-3-B
15 kV

G-Kse-1-B
110 kV

B-10-Bre-Sha-1D_T1
110 kV

B-10-Bre-Sha-2D_T1
110 kV

B-10-Bre-Jb1-D1
110 kV

B-10-Bre-Jb1-D2
110 kV

6 MW
0.04 Mvar

10.3 MW
-6.2 Mvar

27.1 MW
2.8 Mvar

13.3 MW
-7.4 Mvar

17.4 MW
3.2 Mvar

8.9 MW
-6.5 Mvar

23.9 MW
4.1 Mvar

4.7 MW
-3.3 Mvar

0.3 MW
-5 Mvar

5.2 MW
-3.1 Mvar

26.9 MW
2.7 Mvar

10.3 MW
-6.2 Mvar

13.3 MW
-7.2 Mvar

17.4 MW
3.2 Mvar

1.4 MW
0.7 Mvar

23.9 MW
4.1 Mvar

20.9 MW
-3.4 Mvar

27.1 MW
2.8 Mvar

13.3 MW
-7.4 Mvar

5.9 MW
0.02 Mvar

23.9 MW
4.1 Mvar

6 MW
0.04 Mvar

4.4 MW
2.3 Mvar

12.3 MW
6.4 Mvar

8.9 MW
-6.1 Mvar

4.7 MW
-3.3 Mvar

0.3 MW
-4.7 Mvar

32 MW
26.1 Mvar

23.9 MW
4.1 Mvar

6 MW
0.04 Mvar

4 MW
-0.1 Mvar

100%

97.49%

97.61%

97.28%

1.4 MW
0.7 Mvar

8.9 MW
-6.5 Mvar

12.3 MW
6.4 Mvar

5.2 MW
-3.1 Mvar

0.3 MW
-5 Mvar

97.42%

97.42%

8.9 MW
-6.1 Mvar

4.7 MW
-3.3 Mvar

4.7 MW
-3.3 Mvar

97.22%

10.3 MW
-6.2 Mvar

10.3 MW
-6.2 Mvar

97.22%

26.9 MW
2.7 Mvar

97.79%

97.79%

13.3 MW
-7.2 Mvar

17.4 MW
3.2 Mvar

97.7%

13.3 MW
-7.4 Mvar

97.7%

23.9 MW
4.1 Mvar

97.75%

23.9 MW
4.1 Mvar

23.9 MW
4.1 Mvar

98.97%

99.2%

6 MW
0.04 Mvar

6 MW
0.04 Mvar

97.7%

20.9 MW
-3.4 Mvar

97.65%

0.3 MW
-4.7 Mvar

97.7%

27.1 MW
2.8 Mvar

27.1 MW
2.8 Mvar

100%

32 MW
26.1 Mvar

97.75%

23.9 MW
4.1 Mvar

23.9 MW
4.1 Mvar

99.2%

6 MW
0.04 Mvar

6 MW
0.04 Mvar

4.4 MW
2.3 Mvar

5.9 MW
0.02 Mvar

17.4 MW
3.2 Mvar

32 MW
26.1 Mvar

4 MW
-0.1 Mvar

4 MW
-0.1 Mvar

97.28%

0 MW
-5 Mvar

0 MW
5 Mvar13.3 MW

-7.4 Mvar

B-20-Rlm-Rwa-2S

220 kV

B-20-Rlm-Rwa-1S
220 kV

G-Rwa-3-B
220 kV

G-NtB-3-B
30 kV

97.54%

B-10-Kgo-Kli-1
110 kV

97.74%

B-10-Kli-Rka-2
110 kV

98.1%

G-Rka5-3-B
30 kV

99.09%

B-10-Hye-Rka-2
110 kV

B-10-Hye-Rka-1
110 kV

B-10-Bta-Hye-2
110 kV

B-10-Bta-Hye-1
110 kV

B-20-Bta-Mmb-1S
220 kV

B-20-Bta-Mmb-2S
220 kV

B-20-Bta-Mmb-2D

220 kV

B-20-Bta-Mmb-1D
220 kV

B-20-Mmb-Rwa-1D
220 kV

B-20-Mmb-Rwa-2D
220 kV

G-Mmb-3-B
220 kV

B-20-Mmb-Rwa-1S
220 kV

B-20-Mmb-Rwa-2S
220 kV

B-10-Bta-Kgo-1
110 kV

B-10-Bta-Kgo-2
110 kV

B-20-Bta-Gte-S
220 kV

20-Gte-B
220 kV

B-20-Bta-Gte-D
220 kV

G-Rsu-10-B
110 kV

B-10-Kgo-MKi-2
110 kV

97.74%

G-Rusumo

G-Mamba

Mamba

Butare

Huye

G-Rukarara5

Rukarara

C-Kigoma

0 MW
-4.8 Mvar

0 MW
4.8 Mvar

G-Ntaruka B

Kigoma

G-Rwabusoro

20-Gte-B
220 kV

B-10-Kli-Rka-2
110 kV

B-10-Hye-Rka-2
110 kV

B-10-Kgo-Kli-1
110 kV

B-10-Hye-Rka-1
110 kV

B-10-Bta-Hye-1
110 kV

B-10-Bta-Kgo-1
110 kV

B-20-Mmb-Rwa-2S
220 kV

B-20-Mmb-Rwa-2D
220 kV

B-20-Mmb-Rwa-1S
220 kV

B-20-Mmb-Rwa-1D
220 kV

B-20-Bta-Mmb-2S
220 kV

B-20-Bta-Mmb-2D

220 kV

B-20-Bta-Mmb-1S
220 kV

B-20-Bta-Mmb-1D
220 kV

B-20-Bta-Gte-S
220 kV

B-20-Bta-Gte-D
220 kV

B-10-Bta-Kgo-2
110 kV

B-10-Bta-Hye-2
110 kV

B-10-Kgo-MKi-2
110 kV

B-20-Rlm-Rwa-2S

220 kV

B-20-Rlm-Rwa-1S
220 kV

G-Rwa-3-B
220 kV

G-Mmb-3-B
220 kV

G-Rsu-10-B
110 kV

G-Rka5-3-B
30 kV

G-NtB-3-B
30 kV

5.1 MW
-1.9 Mvar

4.3 MW
1.9 Mvar

98.1%

97.74%

4.3 MW
1.9 Mvar

97.74%

5.1 MW
-1.9 Mvar

0 MW
-4.8 Mvar

99.09%

0 MW
4.8 Mvar 97.54%

C-Rwinkwabu

0 MW
-5 Mvar

0 MW
5 Mvar

Rwinkwabu

0 MW
5 Mvar

0 MW
-5 Mvar

(2014年　Dry season)

(2/14)



One-Line Diagram   -   OLV1 (Load Flow Analysis)

B-20-Kgo-Kli-2
220 kVB-10-Kli-Kro-2

110 kV

98.5
4%

B-10-Kli-Kro-1
110 kV

98.8
1%

B-3-Kbu-Kro-2
30 kV

98.5
6%

3-Kro/Kbu-B
30 kV

98.6
4%

B-3-Kbu-Kro/Nko-2
30 kV

98.6
8%B-10-Kbu-Kro-1

110 kV

98.9
9%

B-10-Kbu-Kro-2
110 kV98.8

1%

B-1-Kbu-KbW-1S
11 kV

B-1-Kbu-KbW-2S
11 kV

G-KbW-1-B-2
11 kV

104.
75%

B-1-Kbu-KbW-2D
11 kV

104.
75%

B-1-Kbu-KbW-1D
11 kV

98.6
6%

B-1-Kbu-KbW-2F_T
11 kV

B-1-Kbu-KbW-1F_T
11 kV

G-KbW-1-B-3
220 kV

G-KbW-1-B-1
11 kV

104.
75%

B-20-Bwi-KbW-2
220 kV

B-20-Bwi-KbW-1
220 kV

B-20-Bwi-Kma-1
220 kV

B-20-Bwi-Rba-1S
220 kV

B-20-Bwi-Rba-2S

220 kV

B-20-Kri-Rba-2

220 kV

B-20-Kri-Rba-1

220 kV

G-Kri-20-B
220 kV

B-3-Kri-Cmp/Kya-1
30 kV

98.3
3%

3-Cmp/Kri/Kya-B
30 kV

98.3
2%

B-3-Cmp-Kri-2
30 kV

98.3
7%

B-3-Cmp-Mku-1
30 kV 98.3

7%

B-3-Cmp-Mku-2
30 kV

99.5
%

B-10-Mku-Nta-1
110 kV

100.
06%

B-10-Mku-Nta-2
110 kV

100.
29%

Nta-.6-B-3
6.6 kV

100%

B-3-Cmp-Nta-2
30 kV 97.9

3%
B-3-Cmp-Nta-1

30 kV 98.3
7%

B-10-Mku-Nbi-1
110 kV

100.
06%

B-B-10-Mku-Nbi-1-2
110 kV

99.9
6%

B-10-Nbi-Ny1-1
110 kV

B-10-Nbi-Ny1-2
110 kV

G-Ny1-3-B
110 kV

99.7
3%

B-10-Kli-Ny1-2
110 kV

99.7
3%

B-10-Kli-Ny1-1
110 kV

98.5
4%

G-Mku-10-B
110 kV

100.
06%

G-Mku-.6-B
6.6 kV

100%

B-10-Gfu-Mku-2
110 kV 100.

06%

10-Gfu/Mku/Rln-B
110 kV

99.3
1%

10-Gfu/Jb1/Rln-B
110 kV

98.6
7%

B-10-Nga-Rln-2
110 kV

B-10-Ny2-Rln-2
110 kV

B-10-Ny2-Rln-1
110 kV

G-Ny2-3-B
110 kV

B-10-Kni-Mku-1
110 kV

B-10-Kni-Mku-2
110 kV

Kni-10-B-2
110 kV

3-Ghi/Kri/Kya-B
30 kV

98.3
1%

G-Kya-3-B-2
30 kV

99.1
5%

B-Ghi-Ghi/Kya-1
30 kV

97.3
6%

B-3-Ghi-Gse-1
30 kV

97.3
6%

B-3-Ghi-Gse-2
30 kV

97.1
8%

G-Gse-.6-B
6.6 kV

98.3
6%

G-Ghi-.6-B
6.6 kV

100%

B-3-Cyi-Ghi-2
30 kV

97.3
6%

3-Cyi-Ghi-B
30 kV

98.6
1%

3-Cyi/Nko-B
30 kV

98.7
4%

B-3-Cyi-Cyi/Nko-1
30 kV

98.8
1%

G-Cyi-3-B
30 kV

98.8
1%

B-3-Nko-Cyi/Nko-1
30 kV

98.9
1%

G-Nko-3-B
30 kV

98.9
1%

B-20-Bwi-Rba-2D
220 kV

B-20-Bwi-Rba-1D
220 kV

B-20-Rba-Sha-1
220 kV

100.
14%

B-20-Smb-Rba-2

220 kV

B-20-Smb-Rba-1
220 kV

G-Smb-1-B
11 kV

B-20-Gma-Rba-2
220 kV

20-Gma-B
220 kV

B-20-Kli-Bwi-1
220 kV

B-20-Kli-Bwi-2
220 kV

B-20-Bwi-KB2-1
220 kV

Goma
200 MVAsc

G-Smbion

Smbion

G-Nkora

0.6 MW
0.02 Mvar

Nkora

G-Cyimbiri

0.3 MW
0.02 Mvar

Cyimbiri

G-Gihira

1.8 MW
1 Mvar

G-Gisenyi

1 MW
0.7 Mvar

Gisenyi

C-Gihira

0 MW
0 Mvar

Gihira

G-Keya-.6

2.2 MW
-0.08 Mvar

Keya

G-Kinigi-1

Kinigi

C-Gifurwe

0 MW
0 Mvar

Gifurwe

G-Nyabarongo 2

Nyabarongo 2

C-Rulindo

Rulindo

G-Mukungwa-.6

12 MW
3.2 Mvar

G-Mukungwa-10

10 MW
-0.7 Mvar

G-Nyabarongo 1

27.9 MW
-1.3 Mvar

Nyabarongo 1

Nyabihu

G-Ntaruka

11.3 MW
0.2 Mvar

Ntaruka

C-Mukungwa

Mukungwa

Camp Belge

G-Karisimbi

Karisimbi

Rubabu

Bwishura

G-Kibu Watt-1

17 MW
0 Mvar

G-Kibu Watt-3
G-Kibu Watt-2

8 MW
0 Mvar

Kibu Watt

Kibuye

Karongi

Kilinda

Goma
200 MVAsc

20-Gma-B
220 kV

3-Ghi/Kri/Kya-B
30 kV

3-Cmp/Kri/Kya-B
30 kV

10-Gfu/Mku/Rln-B
110 kV 10-Gfu/Jb1/Rln-B

110 kV

3-Cyi/Nko-B
30 kV

3-Kro/Kbu-B
30 kV

3-Cyi-Ghi-B
30 kV

B-20-Gma-Rba-2
220 kV

B-20-Kri-Rba-2

220 kV

B-20-Rba-Sha-1
220 kV

B-20-Bwi-Kma-1
220 kV

B-20-Kli-Bwi-1
220 kV

B-Ghi-Ghi/Kya-1
30 kV

B-3-Ghi-Gse-2
30 kV

B-3-Ghi-Gse-1
30 kV

B-3-Cyi-Cyi/Nko-1
30 kV

B-3-Nko-Cyi/Nko-1
30 kV

B-3-Kbu-Kro/Nko-2
30 kV

B-3-Kbu-Kro-2
30 kV

B-10-Kli-Kro-1
110 kV

B-20-Kri-Rba-1

220 kV

B-3-Cmp-Kri-2
30 kV

B-3-Cmp-Mku-1
30 kV

B-3-Cmp-Nta-1
30 kV

B-3-Cmp-Mku-2
30 kV

B-3-Cmp-Nta-2
30 kV

B-10-Mku-Nta-2
110 kV

B-10-Gfu-Mku-2
110 kV

B-10-Mku-Nbi-1
110 kV

B-B-10-Mku-Nbi-1-2
110 kV

B-10-Nbi-Ny1-1
110 kV

B-10-Nbi-Ny1-2
110 kV

B-10-Kli-Ny1-2
110 kV

B-10-Kli-Ny1-1
110 kV

B-10-Kli-Kro-2
110 kV

B-20-Kgo-Kli-2
220 kV

B-10-Ny2-Rln-2
110 kV

B-10-Nga-Rln-2
110 kV

B-3-Cyi-Ghi-2
30 kV

B-10-Kbu-Kro-1
110 kV

B-10-Kbu-Kro-2
110 kV

B-20-Kli-Bwi-2
220 kV

B-10-Mku-Nta-1
110 kV

B-3-Kri-Cmp/Kya-1
30 kV

B-10-Ny2-Rln-1
110 kV

B-20-Bwi-Rba-2S

220 kV

B-20-Bwi-Rba-2D
220 kV

B-20-Bwi-Rba-1S
220 kV

B-20-Bwi-Rba-1D
220 kV

B-1-Kbu-KbW-1S
11 kV

B-1-Kbu-KbW-1D
11 kV

B-1-Kbu-KbW-2S
11 kV

B-1-Kbu-KbW-2D
11 kV

G-Ghi-.6-B
6.6 kV

G-Gse-.6-B
6.6 kV

G-Mku-.6-B
6.6 kV

G-Mku-10-B
110 kV

Nta-.6-B-3
6.6 kV

G-Ny2-3-B
110 kV

G-KbW-1-B-2
11 kVG-KbW-1-B-1

11 kV

G-Cyi-3-B
30 kV

G-Kri-20-B
220 kV

G-Ny1-3-B
110 kV

G-Nko-3-B
30 kV

B-20-Bwi-KB2-1
220 kV

B-20-Bwi-KB2-2

B-20-Bwi-KbW-1
220 kV

B-20-Bwi-KbW-2
220 kV

G-KbW-1-B-3
220 kV

B-1-Kbu-KbW-1F_T
11 kV

B-1-Kbu-KbW-2F_T
11 kV

G-Kya-3-B-2
30 kV

B-20-Smb-Rba-1
220 kV

B-20-Smb-Rba-2

220 kV

G-Smb-1-B
11 kV

B-10-Kni-Mku-1
110 kV

B-10-Kni-Mku-2
110 kV

Kni-10-B-2
110 kV

25 MW
0 Mvar

1.7 MW
-1.1 Mvar

1.8 MW
2.2 Mvar

1.1 MW
-0.1 Mvar

0.3 MW
0.02 Mvar

1.7 MW
-0.4 Mvar

0.9 MW
0.07 Mvar

0.4 MW
1.1 Mvar

1.4 MW
0.5 Mvar

1.2 MW
-0.6 Mvar

2 MW
-1.1 Mvar

0 MW
-0.02 Mvar

1.8 MW
-1.1 Mvar

2.2 MW
-0.08 Mvar

0.6 MW
0.02 Mvar

0.8 MW
-0.5 Mvar

26 MW
-2.2 Mvar 23.4 MW

-3.4 Mvar 20.7 MW
-4.4 Mvar

21.3 MW
-3.1 Mvar

35.1 MW
-8.8 Mvar

27.9 MW
-1.3 Mvar

1.5 MW
0.07 Mvar

9.9 MW
-1.5 Mvar

0.01 MW
-14.2 Mvar

1.8 MW
2.2 Mvar

1.1 MW
-0.1 Mvar

1.7 MW
-1.1 Mvar

0.3 MW
0.02 Mvar

2.4 MW
1.2 Mvar

1.4 MW
0.5 Mvar

1.6 MW
-0.3 Mvar

0.4 MW
1.1 Mvar

1.4 MW
0.5 Mvar

23.4 MW
-3 Mvar

2 MW
-1.1 Mvar

21.3 MW
-3.1 Mvar

25 MW
0 Mvar

63.7 MW
-10.2 Mvar

34.6 MW
-9.2 Mvar

3 MW
1.1 Mvar

27.6 MW
-1.3 Mvar

1.2 MW
-0.6 Mvar

21.3 MW
-2.9 Mvar

35.1 MW
-8.8 Mvar

1.8 MW
2.2 Mvar

26 MW
-2.2 Mvar

9.9 MW
-0.7 Mvar

1.5 MW
0.07 Mvar

1.5 MW
0.7 Mvar

0.6 MW
0.02 Mvar

1.1 MW
-0.1 Mvar

9.9 MW
-1.5 Mvar

27.9 MW
-1.3 Mvar

2.4 MW
1.2 Mvar

0.3 MW
0.02 Mvar

1.8 MW
1 Mvar

1 MW
0.7 Mvar

17 MW
0 Mvar

8 MW
0 Mvar

2.2 MW
-0.08 Mvar

10 MW
-0.7 Mvar

12 MW
3.2 Mvar

0.6 MW
0.02 Mvar

11.3 MW
0.2 Mvar

27.9 MW
-1.3 Mvar

98.6
1%

98.6
4%

98.7
4%

98.6
7%

99.3
1%

98.3
2%

98.3
1%

0.4 MW
1.1 Mvar

1.8 MW
-1.1 Mvar

0 MW
-0.02 Mvar

1.7 MW
-1.1 Mvar

2.2 MW
-0.08 Mvar

0.9 MW
0.07 Mvar

1.2 MW
-0.6 Mvar

0.8 MW
-0.5 Mvar

1.7 MW
-0.4 Mvar

2.4 MW
1.2 Mvar

23.4 MW
-3.4 Mvar 20.7 MW

-4.4 Mvar

2.4 MW
1.2 Mvar

100.
14%

97.3
6%

97.1
8%

97.3
6%

1.4 MW
0.5 Mvar

1.4 MW
0.5 Mvar

98.8
1%

0.3 MW
0.02 Mvar

0.3 MW
0.02 Mvar

98.9
1%

0.6 MW
0.02 Mvar

0.6 MW
0.02 Mvar

98.6
8%

2 MW
-1.1 Mvar

2 MW
-1.1 Mvar

98.5
6% 1.2 MW

-0.6 Mvar

98.8
1%

35.1 MW
-8.8 Mvar

35.1 MW
-8.8 Mvar

98.3
7%

1.7 MW
-1.1 Mvar

98.3
7%

98.3
7%

1.1 MW
-0.1 Mvar

1.1 MW
-0.1 Mvar

1.8 MW
2.2 Mvar

99.5
%

1.8 MW
2.2 Mvar

97.9
3%

1.1 MW
-0.1 Mvar

100.
29%

100.
06%

26 MW
-2.2 Mvar

26 MW
-2.2 Mvar

100.
06%

1.5 MW
0.07 Mvar

99.9
6%

1.5 MW
0.7 Mvar

99.7
3%

27.9 MW
-1.3 Mvar

27.9 MW
-1.3 Mvar

98.5
4%

27.6 MW
-1.3 Mvar

98.5
4%

34.6 MW
-9.2 Mvar

97.3
6%

1.6 MW
-0.3 Mvar

98.9
9% 21.3 MW

-3.1 Mvar

21.3 MW
-3.1 Mvar

98.8
1%

21.3 MW
-2.9 Mvar

9.9 MW
-1.5 Mvar

9.9 MW
-1.5 Mvar

100.
06%

98.3
3%

98.6
6%

104.
75%

25 MW
0 Mvar

0.4 MW
1.1 Mvar

100%

1.8 MW
1 Mvar

1.8 MW
1 Mvar

98.3
6%

1 MW
0.7 Mvar

1 MW
0.7 Mvar

100%

12 MW
3.2 Mvar

12 MW
3.2 Mvar

100.
06%

10 MW
-0.7 Mvar

10 MW
-0.7 Mvar

100% 11.3 MW
0.2 Mvar

104.
75%

8 MW
0 Mvar

104.
75%

17 MW
0 Mvar

98.8
1%

0.3 MW
0.02 Mvar

99.7
3% 27.9 MW

-1.3 Mvar

27.9 MW
-1.3 Mvar

98.9
1%

0.6 MW
0.02 Mvar

0.6 MW
0.02 Mvar

0.3 MW
0.02 Mvar

17 MW
0 Mvar

8 MW
0 Mvar25 MW

0 Mvar

23.4 MW
-3 Mvar

11.3 MW
0.2 Mvar

3 MW
1.1 Mvar

9.9 MW
-0.7 Mvar

1.5 MW
0.07 Mvar

1.4 MW
0.5 Mvar

99.1
5%

2.2 MW
-0.08 Mvar

2.2 MW
-0.08 Mvar

0 MW
0 Mvar

1.8 MW
2.2 Mvar

0 MW
0 Mvar

B-10-Kgo-Kli-2
110 kV
98.5

4%

B-10-Kli-Rka-1
110 kV

98.5
4%

B-10-Kbo-Kro-1
110 kV

98.8
1%

10-Kbo/Kro/Mr2-B
110 kV

98.7
7%

10-Kbo/Nte-B 110 kV
98.7

9%

10-Mr2/Nte-B

110 kV98.8
1%

B-10-Mr2/Nte-2
110 kV

98.7
9%

B-10-Kbo/Nte-2
110 kV

98.7
9%

B-10-Bga-Nte-2
110 kV

98.7
9% B-10-Bga-Nte-1

110 kV

98.5
3%

B-10-Bga-Gsh-1
110 kV

98.5
3%

B-10-Bga-Gsh-2
110 kV

98.9
4%

G-Gsh-1-B
11 kV

100%

B-10-Bga-Bg2-1
110 kV

B-10-Bga-Bg2-2
110 kV

Bg2-10-B-2
110 kV

B-10-Mr2/Nte-1
110 kV

99.1
1%

B-10-Mr1-Mr2-2
110 kV

99.1
1%

B-10-Mr1-Mr2-1
110 kV

99.1
1%

B-.6-Mr1-Rz1-1
6.6 kV

99.2
5%

B-.6-Mr1-Rz1-2
6.6 kV

100.
09%

G-Rz1-.06-B
0.6 kV

100.
55%

B-10-Mr2-Rz2-1
110 kV

99.1
1%

B-10-Mr2-Rz2-2
110 kV

99.4
5%

G-Rz2-.6-B
6.6 kV

100%

B-20-Bwi-Kma-2
220 kV

B-10-Kma-Rz4-1
110 kV

B-10-Kma-Rz4-2
110 kV

G-Rz4-.6-B
6.6 kV

B-10-Kma-Rz3-1
110 kV

B-10-Kma-Rz3-2
110 kV

G-Rz3-.6-B
6.6 kV

220 kV

G-Kb2-1-B-2
11 kVG-Kb2-1-B-1

11 kV

G-Kibu Watt 2-1
G-Kibu Watt 2-2

Kibu Watt 2

G-Ruzizi 3

Ruzizi 3

G-Ruzizi 4

Ruzizi 4

Kamanyora

Kibogora

G-Ruzizi 2

12.8 MW
0.7 Mvar

Ruzizi 2

G-Ruzizi 1

3.5 MW
0 Mvar

Ruzizi 1

Mururu 1

Mururu 2

G-Bugarama2

Bugarama2

G-Gishoma

15 MW
2.8 Mvar

C-Gishoma

Gishoma

Bugarama

Ntendezi

Isolate C.B
Open

10-Kbo/Kro/Mr2-B
110 kV

10-Kbo/Nte-B 110 kV

10-Mr2/Nte-B

110 kV

B-10-Kbo-Kro-1
110 kV

B-10-Kbo/Nte-2
110 kV

B-10-Mr2/Nte-2
110 kV

B-10-Bga-Nte-2
110 kV

B-10-Bga-Nte-1
110 kV

B-10-Bga-Gsh-1
110 kV

B-20-Bwi-Kma-2
220 kV

B-10-Kma-Rz4-1
110 kVB-10-Kma-Rz3-1

110 kV

B-10-Kma-Rz3-2
110 kV

B-10-Kma-Rz4-2
110 kV

B-.6-Mr1-Rz1-1
6.6 kV

B-10-Mr1-Mr2-1
110 kV

B-10-Mr1-Mr2-2
110 kV

B-10-Mr2/Nte-1
110 kV

B-10-Mr2-Rz2-1
110 kV

B-10-Bga-Gsh-2
110 kV

B-10-Kli-Rka-1
110 kV

B-10-Kgo-Kli-2
110 kV

B-.6-Mr1-Rz1-2
6.6 kV

B-10-Mr2-Rz2-2
110 kV

G-Gsh-1-B
11 kV

G-Rz1-.06-B
0.6 kV

G-Rz2-.6-B
6.6 kV

G-Rz4-.6-B
6.6 kV

220 kV

G-Rz3-.6-B
6.6 kV

G-Kb2-1-B-1
11 kV

G-Kb2-1-B-2
11 kV

B-10-Bga-Bg2-1
110 kV

B-10-Bga-Bg2-2
110 kV

Bg2-10-B-2
110 kV

15 MW
2 Mvar

2.6 MW
-4.5 Mvar

15.8 MW
-5.2 Mvar

15.8 MW
-5.2 Mvar

14.2 MW
-5.5 Mvar

63.7 MW
-10.2 Mvar

3 MW
0.3 Mvar

2.1 MW
-1 Mvar

14.7 MW
-1.1 Mvar

14.6 MW
-0.6 Mvar

12.7 MW
-0.4 Mvar

3.5 MW
-0.2 Mvar

2.6 MW
-4.5 Mvar

14.9 MW
2.2 Mvar

15 MW
2 Mvar

1.5 MW
0.8 Mvar

14.1 MW
-4.5 Mvar

3.4 MW
-0.2 Mvar

14.7 MW
-1.1 Mvar

2.1 MW
-1 Mvar

12.6 MW
-0.1 Mvar

15.8 MW
-5.2 Mvar

14.6 MW
-0.6 Mvar

2.6 MW
-3.9 Mvar

3.5 MW
-0.2 Mvar

12.7 MW
-0.4 Mvar

15 MW
2.8 Mvar

3.5 MW
0 Mvar

12.8 MW
0.7 Mvar

98.8
1%

98.7
9%

98.7
7%

1.5 MW
0.8 Mvar

15.8 MW
-5.2 Mvar

14.2 MW
-5.5 Mvar

Isolate C.B
Open

14.6 MW
-0.6 Mvar

98.8
1%

98.7
9%

15.8 MW
-5.2 Mvar

98.7
9%

14.6 MW
-0.6 Mvar

98.7
9%

2.6 MW
-3.9 Mvar 98.5

3%

98.5
3%

14.9 MW
2.2 Mvar

2.6 MW
-4.5 Mvar

2.6 MW
-4.5 Mvar

99.2
5%

3.4 MW
-0.2 Mvar

99.1
1% 2.1 MW

-1 Mvar

99.1
1%

2.1 MW
-1 Mvar

99.1
1%

14.7 MW
-1.1 Mvar

14.7 MW
-1.1 Mvar

99.1
1%

12.6 MW
-0.1 Mvar

98.9
4%

15 MW
2 Mvar

15 MW
2 Mvar

98.5
4%

3 MW
0.3 Mvar

98.5
4%

63.7 MW
-10.2 Mvar

100.
09%

3.5 MW
-0.2 Mvar

99.4
5%

12.7 MW
-0.4 Mvar

100%

15 MW
2.8 Mvar

100.
55%

3.5 MW
0 Mvar

3.5 MW
0 Mvar

100%

12.8 MW
0.7 Mvar

12.8 MW
0.7 Mvar

15 MW
2.8 Mvar

14.1 MW
-4.5 Mvar

3.5 MW
-0.2 Mvar

12.7 MW
-0.4 Mvar

15.8 MW
-5.2 Mvar

63.7 MW
-10.2 Mvar

B-20-Mra-Sha-2S
220 kV

20-Mra-B
220 kV

100%

B-20-Mra-Sha-2D
220 kV

99.6
1%

B-20-Sha-Rlm-1D
220 kV

99.6
1%

B-20-Sha-Rlm-2D
220 kV

99.6
5%

B-20-Sha-Rlm-2S
220 kV

B-20-Sha-Rlm-1S
220 kV

B-20-Rlm-Rwa-1D
220 kVB-20-Rlm-Rwa-2D

220 kV
B-20-Kgo-Rwa-2

220 kV
B-20-Kgo-Rwa-1
220 kV

B-10-Jb1-Rln-2
110 kV

98.0
3%

B-1-Jb1-Jb3-1
15 kV

99.6
3%

B-1-Jb1-Jb3-2
15 kV

99.7
7%

G-Jb3-1-B
15 kV

99.7
7%

B-10-Bre-Jb1-2
110 kV

98.0
3%

B-10-Bre-Jb1-1
110 kV

98.4
2%

B-10-Bre-Sha-1D
110 kV98.4

2%

B-10-Bre-Sha-2D
110 kV

99.1
7%

B-10-Bre-Jb1-D1
110 kV

B-10-Bre-Jb1-D2
110 kV

B-10-Bre-Sha-1D_T1
110 kV

B-10-Bre-Sha-2D_T1
110 kV

B-10-Bre-Gso-1
110 kV

98.4
2%

10-Bre/Gso/Msh-B
110 kV

96.5
9%

B-10-Gso-Msh-2
110 kV

95.7
6%

B-10-Msh-Rbo-1
110 kV

B-10-Msh-Rbo-2
110 kV

B-10-Air-Rbo-2
110 kV

B-10-Air-Rbo-1
110 kV

B-10-Air-Rlm-1_S
110 kV

B-10-Air-Rlm-2_S
110 kV

B-10-Msh-Nga-1
110 kV

B-10-Msh-Nga-2
110 kV

B-10-Nga-Rln-1
110 kV

B-10-Kba-Msh-2
110 kV

95.7
6%

10-Kba/Msh/Rwi-B
110 kV

96.1
6%

B-10-Kba-Kre-1
110 kV

B-10-Kba-Kre-2
110 kV

B-10-Kre-Nbu-1

110 kV

B-10-Kre-Nbu-2
110 kV

B-20-Nbu-Rsu-1
220 kV

B-20-Nbu-Rsu-2
220 kV

B-20-Rlm-Rsu-2S

220 kV

B-20-Rlm-Rsu-1S
220 kV

B-20-Rlm-Rsu-2D
220 kV

B-20-Rlm-Rsu-1D
220 kV

B-10-Kba-Rwi-2
110 kV

96.4
8%

G-Kse-1-B
110 kV

96.5
9%

B-10-Gso-Nde-1
110 kV

96.5
9%

B-10-Gso-Nde-2
110 kV

96.4
%

B-10-Gha-Nde-2
110 kV

B-10-Gha-Nde-1
110 kV

B-10-Gha-MKi-1
110 kV

B-10-Gha-MKi-2
110 kV

10-Gko/Kgo/MKi-B
110 kV

97.4
9%

B-10-Gko-MKi-1
110 kV

97.6
6%

G-Gko-3-B
15 kV

99.0
6%

G-Gko-1-B
15 kV

99.0
6%

B-10-Gko-Jb1-1
110 kV

97.6
6%

B-10-Gko-Jb1-2

110 kV
98.0

3%

G-Gko-10-B
110 kV

B-10-MKi-Nbg-2
110 kV

97.4
9%

B-10-MKi-Nbg-1

110 kV

97.6
3%

B-10-Jb1-Nbg-2
110 kV

97.6
3%

B-10-Jb1-Nbg-1
110 kV

98.0
3%

B-10-Bre-Sha-1S
110 kV

B-10-Bre-Sha-2S
110 kV

B-10-Jb1-Jb2-1
110 kV

98.0
3%

B-10-Jb1-Jb2-2
110 kV

98.0
8%

G-Jb2-10-B
110 kV

98.0
8%

B-20-Rba-Sha-2
220 kV

99.6
1%

G-Jabana 2

23.9 MW
3.2 Mvar

Jabana 2

C-Nyabugogo

0 MW
0 Mvar

Nyabugogo

G-Gikondo-10G-Gikondo-1

9.9 MW
0.09 Mvar

G-Ren AGGREKO

4 MW
2.8 MvarGikondo

C-Mt.Kigali

Mt.Kigali

Gahanga

C-Ndera

0 MW
0 Mvar

Ndera

G-KSEZ HFO

Gasogi

C-Kirehe

Rusumo

Nyabugari

Kirehe

Kabarondo

C-Ngarama

Ngarama

Air Port

C-Rubona

Rubona

C-Musha

0 MW
0 Mvar

MushaBirembo

G-Jabana 3

2 MW
1.1 Mvar

Jabana 3

Jabana 1

Rwabusoro

Rilima

5 MW
-1 Mvar

Mirama
200 MVAsc

5 MW
-1 Mvar

Shango

0 MW
6 Mvar

C-Shango

0 MW
-6 Mvar

Mirama
200 MVAsc

10-Bre/Gso/Msh-B
110 kV

10-Gko/Kgo/MKi-B
110 kV

20-Mra-B
220 kV

10-Kba/Msh/Rwi-B
110 kV

B-20-Kgo-Kli-1
220 kV

B-20-Kgo-Rwa-1
220 kV

B-20-Kgo-Rwa-2
220 kV

B-20-Rlm-Rsu-1S
220 kV

B-20-Rlm-Rsu-1D
220 kV

B-20-Sha-Rlm-2S
220 kV

B-20-Sha-Rlm-2D
220 kV

B-10-Air-Rlm-1_S
110 kV

B-10-Air-Rlm-2_S
110 kV

B-10-Msh-Rbo-2
110 kV

B-10-Msh-Rbo-1
110 kV

B-10-Msh-Nga-1
110 kV

B-10-Gso-Msh-2
110 kV

B-10-Kba-Msh-2
110 kV

B-10-Bre-Gso-1
110 kV

B-10-Bre-Jb1-1
110 kV

B-10-Bre-Sha-1S
110 kV B-10-Bre-Sha-1D

110 kV

B-10-Gso-Nde-2
110 kV

B-10-Gso-Nde-1
110 kV

B-10-Gha-Nde-2
110 kV

B-10-Gha-Nde-1
110 kV

B-10-Gko-MKi-1
110 kV

B-10-Gko-Jb1-1
110 kV

B-10-Gko-Jb1-2

110 kV

B-10-Jb1-Nbg-1
110 kV

B-10-Jb1-Nbg-2
110 kV

B-10-MKi-Nbg-1

110 kV

B-10-MKi-Nbg-2
110 kV

B-10-Gha-MKi-2
110 kV

B-10-Gha-MKi-1
110 kV

B-10-Jb1-Jb2-1
110 kV

B-10-Jb1-Jb2-2
110 kV

B-1-Jb1-Jb3-1
15 kV

B-1-Jb1-Jb3-2
15 kV

B-10-Jb1-Rln-2
110 kV

B-20-Mra-Sha-2S
220 kV

B-20-Mra-Sha-2D
220 kV

B-10-Nga-Rln-1
110 kV

B-10-Kba-Kre-1
110 kV

B-10-Kba-Kre-2
110 kV

B-10-Kba-Rwi-2
110 kV

B-20-Nbu-Rsu-1
220 kV

B-10-Kre-Nbu-1

110 kV

B-10-Kre-Nbu-2
110 kV

B-20-Nbu-Rsu-2
220 kV

B-20-Rlm-Rsu-2S

220 kV

B-20-Rlm-Rsu-2D
220 kV

B-20-Sha-Rlm-1S
220 kV

B-20-Sha-Rlm-1D
220 kV

B-10-Bre-Jb1-2
110 kV

B-10-Bre-Sha-2S
110 kVB-10-Bre-Sha-2D

110 kV

B-20-Rba-Sha-2
220 kV B-10-Msh-Nga-2

110 kV

B-20-Rlm-Rwa-2D
220 kV

B-20-Rlm-Rwa-1D
220 kV

B-10-Air-Rbo-1
110 kV

B-10-Air-Rbo-2
110 kV

G-Gko-1-B
15 kV

G-Jb2-10-B
110 kV

G-Jb3-1-B
15 kV

G-Gko-10-B
110 kV

G-Gko-3-B
15 kV

G-Kse-1-B
110 kV

B-10-Bre-Sha-1D_T1
110 kV

B-10-Bre-Sha-2D_T1
110 kV

B-10-Bre-Jb1-D1
110 kV

B-10-Bre-Jb1-D2
110 kV

2 MW
1.1 Mvar

37.8 MW
9.3 Mvar

57.6 MW
-40 Mvar

10.3 MW
-55.2 Mvar

16.3 MW
-16.7 Mvar

14.5 MW
-13.7 Mvar

22.3 MW
1.4 Mvar

7.5 MW
3.6 Mvar

23.9 MW
3.2 Mvar

8.4 MW
-16.9 Mvar

6.2 MW
-7.1 Mvar

0.4 MW
-9.6 Mvar

49.4 MW
-14.5 Mvar

15.8 MW
-13.3 Mvar

7.4 MW
-12.6 Mvar

56.9 MW
-41.3 Mvar

10.3 MW
-55.2 Mvar

37.8 MW
9.3 Mvar

16.3 MW
-16.7 Mvar

14.4 MW
-13.6 Mvar

7.5 MW
3.6 Mvar

14.9 MW
7.4 Mvar

23.9 MW
3.2 Mvar

20.5 MW
-4.2 Mvar

57.6 MW
-40 Mvar

16.2 MW
-16.6 Mvar

8.4 MW
-16.8 Mvar

2 MW
1.1 Mvar

23.9 MW
3.2 Mvar

2 MW
1.1 Mvar

5.7 MW
3.1 Mvar

33.5 MW
-3.7 Mvar

15.8 MW
-13.3 Mvar

22.2 MW
1.5 Mvar

6.2 MW
-7.1 Mvar

8.4 MW
-16.9 Mvar

15.8 MW
-13.2 Mvar

7.5 MW
3.7 Mvar

7.4 MW
3.8 Mvar

0.4 MW
-9.4 Mvar

9.9 MW
0.09 Mvar

10 MW
-55.1 Mvar

7.4 MW
-12.6 Mvar

0.01 MW
-14.2 Mvar

5 MW
27.6 Mvar

23.9 MW
3.2 Mvar

2 MW
1.1 Mvar

4 MW
2.8 Mvar

99.0
6%

96.1
6%

100%

97.4
9%

96.5
9%

14.9 MW
7.4 Mvar

22.3 MW
1.4 Mvar

33.5 MW
-3.7 Mvar

14.5 MW
-13.7 Mvar

5 MW
-1 Mvar

0.4 MW
-9.6 Mvar

99.6
5%

95.7
6%

95.7
6%

22.2 MW
1.5 Mvar

6.2 MW
-7.1 Mvar

6.2 MW
-7.1 Mvar

98.4
2%

37.8 MW
9.3 Mvar

37.8 MW
9.3 Mvar

98.4
2%

56.9 MW
-41.3 Mvar

98.4
2%

10.3 MW
-55.2 Mvar

96.4
%

96.5
9%

7.5 MW
3.6 Mvar

7.5 MW
3.6 Mvar

7.5 MW
3.7 Mvar

97.6
6%

97.6
6%

16.3 MW
-16.7 Mvar

16.3 MW
-16.7 Mvar

98.0
3%

98.0
3%

97.6
3%

8.4 MW
-16.8 Mvar

8.4 MW
-16.9 Mvar

97.6
3%

97.4
9%

15.8 MW
-13.3 Mvar

98.0
3%

23.9 MW
3.2 Mvar

98.0
8%

23.9 MW
3.2 Mvar

23.9 MW
3.2 Mvar

99.6
3%

99.7
7%

2 MW
1.1 Mvar

2 MW
1.1 Mvar

98.0
3%

20.5 MW
-4.2 Mvar

99.6
1%

96.4
8%

0.4 MW
-9.4 Mvar

99.6
1%

7.4 MW
-12.6 Mvar

7.4 MW
-12.6 Mvar

98.0
3%

57.6 MW
-40 Mvar

57.6 MW
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One-Line Diagram   -   OLV1 (Load Flow Analysis)
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One-Line Diagram   -   OLV1 (Load Flow Analysis)
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One-Line Diagram   -   OLV1 (Load Flow Analysis)
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99.2
1%

B-3-Cmp-Kri-2
30 kV

98.7
5%

B-3-Cmp-Mku-1
30 kV 98.7

5%

B-3-Cmp-Mku-2
30 kV

99.5
5%

B-10-Mku-Nta-1
110 kV

97.2
7%

B-10-Mku-Nta-2
110 kV

97.3
5%

Nta-.6-B-3
6.6 kV

98.7
6%

B-3-Cmp-Nta-2
30 kV 99.7

5%
B-3-Cmp-Nta-1

30 kV 98.7
5%

B-10-Mku-Nbi-1
110 kV

97.2
7%

B-B-10-Mku-Nbi-1-2
110 kV

97.1
8%

B-10-Nbi-Ny1-1
110 kV

B-10-Nbi-Ny1-2
110 kV

G-Ny1-3-B
110 kV

99.8
8%

B-10-Kli-Ny1-2
110 kV

99.8
8%

B-10-Kli-Ny1-1
110 kV

99.2
6%

G-Mku-10-B
110 kV

97.2
7%

G-Mku-.6-B
6.6 kV

99.2
1%

B-10-Gfu-Mku-2
110 kV 97.2

7%

10-Gfu/Mku/Rln-B
110 kV

97.0
9%

10-Gfu/Jb1/Rln-B
110 kV

96.9
3%

B-10-Nga-Rln-2
110 kV

96.9
3%

B-10-Ny2-Rln-2
110 kV

B-10-Ny2-Rln-1
110 kV

G-Ny2-3-B
110 kV

B-10-Kni-Mku-1
110 kV

B-10-Kni-Mku-2
110 kV

Kni-10-B-2
110 kV

3-Ghi/Kri/Kya-B
30 kV

99.3
4%

G-Kya-3-B-2
30 kV

100.
2%

B-Ghi-Ghi/Kya-1
30 kV

98.5
8%

B-3-Ghi-Gse-1
30 kV

98.5
8%

B-3-Ghi-Gse-2
30 kV

98.3
8%

G-Gse-.6-B
6.6 kV

100.
04%

G-Ghi-.6-B
6.6 kV

100.
3%

B-3-Cyi-Ghi-2
30 kV

98.5
8%

3-Cyi-Ghi-B
30 kV

99.4
5%

3-Cyi/Nko-B
30 kV

99.5
7%

B-3-Cyi-Cyi/Nko-1
30 kV

99.6
2%

G-Cyi-3-B
30 kV

99.6
2%

B-3-Nko-Cyi/Nko-1
30 kV

99.7
2%

G-Nko-3-B
30 kV

99.7
2%

B-20-Bwi-Rba-2D
220 kV

100.
29%

B-20-Bwi-Rba-1D
220 kV

100.
23%

B-20-Rba-Sha-1
220 kV

100.
29%

B-20-Smb-Rba-2

220 kV

B-20-Smb-Rba-1
220 kV

G-Smb-1-B
11 kV

B-20-Gma-Rba-2
220 kV

20-Gma-B
220 kV

B-20-Kli-Bwi-1
220 kV

100.
23%

B-20-Kli-Bwi-2
220 kV

99.7
7%

B-20-Bwi-KB2-1
220 kV

Goma
200 MVAsc

G-Smbion

Smbion

G-Nkora

0.3 MW
0.2 Mvar

Nkora

G-Cyimbiri

0.1 MW
0.09 Mvar

Cyimbiri

G-Gihira

0.9 MW
0.7 Mvar

G-Gisenyi

0.5 MW
0.4 Mvar

Gisenyi

C-Gihira

0 MW
-1 Mvar

0 MW
1 Mvar

Gihira

G-Keya-.6

1.1 MW
0.6 Mvar

Keya

G-Kinigi-1

Kinigi

C-Gifurwe

0 MW
-1.9 Mvar

0 MW
1.9 Mvar

Gifurwe

G-Nyabarongo 2

Nyabarongo 2

C-Rulindo

Rulindo

G-Mukungwa-.6

12 MW
0 Mvar

G-Mukungwa-10

G-Nyabarongo 1

14 MW
-0.7 Mvar

Nyabarongo 1

Nyabihu

G-Ntaruka

11.3 MW
0 Mvar

Ntaruka

C-Mukungwa

Mukungwa

Camp Belge

G-Karisimbi

Karisimbi

Rubabu

Bwishura

G-Kibu Watt-1

17 MW
0 Mvar

G-Kibu Watt-3
G-Kibu Watt-2

8 MW
0 Mvar

Kibu Watt

Kibuye

Karongi

Kilinda

Goma
200 MVAsc

20-Gma-B
220 kV

3-Ghi/Kri/Kya-B
30 kV

3-Cmp/Kri/Kya-B
30 kV

10-Gfu/Mku/Rln-B
110 kV 10-Gfu/Jb1/Rln-B

110 kV

3-Cyi/Nko-B
30 kV

3-Kro/Kbu-B
30 kV

3-Cyi-Ghi-B
30 kV

B-20-Gma-Rba-2
220 kV

B-20-Kri-Rba-2

220 kV

B-20-Rba-Sha-1
220 kV

B-20-Bwi-Kma-1
220 kV

B-20-Kli-Bwi-1
220 kV

B-Ghi-Ghi/Kya-1
30 kV

B-3-Ghi-Gse-2
30 kV

B-3-Ghi-Gse-1
30 kV

B-3-Cyi-Cyi/Nko-1
30 kV

B-3-Nko-Cyi/Nko-1
30 kV

B-3-Kbu-Kro/Nko-2
30 kV

B-3-Kbu-Kro-2
30 kV

B-10-Kli-Kro-1
110 kV

B-20-Kri-Rba-1

220 kV

B-3-Cmp-Kri-2
30 kV

B-3-Cmp-Mku-1
30 kV

B-3-Cmp-Nta-1
30 kV

B-3-Cmp-Mku-2
30 kV

B-3-Cmp-Nta-2
30 kV

B-10-Mku-Nta-2
110 kV

B-10-Gfu-Mku-2
110 kV

B-10-Mku-Nbi-1
110 kV

B-B-10-Mku-Nbi-1-2
110 kV

B-10-Nbi-Ny1-1
110 kV

B-10-Nbi-Ny1-2
110 kV

B-10-Kli-Ny1-2
110 kV

B-10-Kli-Ny1-1
110 kV

B-10-Kli-Kro-2
110 kV

B-20-Kgo-Kli-2
220 kV

B-10-Ny2-Rln-2
110 kV

B-10-Nga-Rln-2
110 kV

B-3-Cyi-Ghi-2
30 kV

B-10-Kbu-Kro-1
110 kV

B-10-Kbu-Kro-2
110 kV

B-20-Kli-Bwi-2
220 kV

B-10-Mku-Nta-1
110 kV

B-3-Kri-Cmp/Kya-1
30 kV

B-10-Ny2-Rln-1
110 kV

B-20-Bwi-Rba-2S

220 kV

B-20-Bwi-Rba-2D
220 kV

B-20-Bwi-Rba-1S
220 kV

B-20-Bwi-Rba-1D
220 kV

B-1-Kbu-KbW-1S
11 kV

B-1-Kbu-KbW-1D
11 kV

B-1-Kbu-KbW-2S
11 kV

B-1-Kbu-KbW-2D
11 kV

G-Ghi-.6-B
6.6 kV

G-Gse-.6-B
6.6 kV

G-Mku-.6-B
6.6 kV

G-Mku-10-B
110 kV

Nta-.6-B-3
6.6 kV

G-Ny2-3-B
110 kV

G-KbW-1-B-2
11 kVG-KbW-1-B-1

11 kV

G-Cyi-3-B
30 kV

G-Kri-20-B
220 kV

G-Ny1-3-B
110 kV

G-Nko-3-B
30 kV

B-20-Bwi-KB2-1
220 kV

B-20-Bwi-KB2-2

B-20-Bwi-KbW-1
220 kV

B-20-Bwi-KbW-2
220 kV

G-KbW-1-B-3
220 kV

B-1-Kbu-KbW-1F_T
11 kV

B-1-Kbu-KbW-2F_T
11 kV

G-Kya-3-B-2
30 kV

B-20-Smb-Rba-1
220 kV

B-20-Smb-Rba-2

220 kV

G-Smb-1-B
11 kV

B-10-Kni-Mku-1
110 kV

B-10-Kni-Mku-2
110 kV

Kni-10-B-2
110 kV

25 MW
0 Mvar

1.3 MW
-1.1 Mvar

3.9 MW
-0.1 Mvar

1.7 MW
0.2 Mvar

0.1 MW
0.09 Mvar

2.1 MW
-0.8 Mvar

0.4 MW
0.3 Mvar

2.3 MW
-0.4 Mvar

2.4 MW
0.1 Mvar

0.7 MW
0.1 Mvar

2.5 MW
-1 Mvar

0 MW
-0.02 Mvar

1.2 MW
-1 Mvar

1.1 MW
0.6 Mvar

0.3 MW
0.2 Mvar

1.7 MW
-1.1 Mvar

10.5 MW
-2.8 Mvar 7.7 MW

-2 Mvar 2 MW
-3.4 Mvar

21.6 MW
-2.4 Mvar

22.6 MW
-12.2 Mvar

14 MW
-0.7 Mvar

1.3 MW
0 Mvar

6.6 MW
-1.9 Mvar

3 MW
0.5 Mvar

0 MW
-0.5 Mvar

1.1 MW
-13.1 Mvar

7 MW
9.1 Mvar

2.4 MW
-18.6 Mvar

0.2 MW
-17.4 Mvar

1.1 MW
-13.1 Mvar

2.4 MW
-12.9 Mvar

0 MW
-0.5 Mvar

3.9 MW
-0.1 Mvar

1.7 MW
0.2 Mvar

1.3 MW
-1.1 Mvar

0.1 MW
0.09 Mvar

2.8 MW
-0.5 Mvar

2.4 MW
0.1 Mvar

2.1 MW
-0.8 Mvar

2.3 MW
-0.4 Mvar

2.4 MW
0.1 Mvar

24.1 MW
-2.1 Mvar

2.5 MW
-1 Mvar

21.6 MW
-2.4 Mvar

25 MW
0 Mvar

17.6 MW
-2.8 Mvar

22.4 MW
-12 Mvar

8 MW
-0.8 Mvar

13.9 MW
-0.2 Mvar

7 MW
9.1 Mvar

2.4 MW
-18.6 Mvar

0.7 MW
0.1 Mvar

21.5 MW
-2.2 Mvar

22.6 MW
-12.2 Mvar

3.9 MW
-0.1 Mvar

10.5 MW
-2.8 Mvar

6.6 MW
-1.1 Mvar

1.3 MW
0 Mvar

1.3 MW
0.6 Mvar

0.3 MW
0.2 Mvar

1.7 MW
0.2 Mvar

6.6 MW
-1.9 Mvar

14 MW
-0.7 Mvar

1.1 MW
3.8 Mvar

0.2 MW
-3.1 Mvar

5.7 MW
1.9 Mvar

3 MW
0.5 Mvar

0.1 MW
0.09 Mvar

0.9 MW
0.7 Mvar

0.5 MW
0.4 Mvar

17 MW
0 Mvar

8 MW
0 Mvar

1.1 MW
0.6 Mvar

12 MW
0 Mvar

0.3 MW
0.2 Mvar

11.3 MW
0 Mvar

14 MW
-0.7 Mvar

99.4
5%

99.3
3%

99.5
7%

96.9
3%

97.0
9%

99.2
1%

99.3
4%

2.3 MW
-0.4 Mvar

1.2 MW
-1 Mvar

0 MW
-0.02 Mvar

1.1 MW
0.6 Mvar

0.4 MW
0.3 Mvar

0.7 MW
0.1 Mvar

1.7 MW
-1.1 Mvar

2.1 MW
-0.8 Mvar

2.8 MW
-0.5 Mvar

7.7 MW
-2 Mvar 2 MW

-3.4 Mvar

5.7 MW
1.9 Mvar

100.
29%

0.2 MW
-3.1 Mvar

100.
23%

2.4 MW
-12.9 Mvar

98.5
8%

98.3
8%

98.5
8%

2.4 MW
0.1 Mvar

2.4 MW
0.1 Mvar

99.6
2%

0.1 MW
0.09 Mvar

0.1 MW
0.09 Mvar

99.7
2%

0.3 MW
0.2 Mvar

0.3 MW
0.2 Mvar

99.5
%

2.5 MW
-1 Mvar

2.5 MW
-1 Mvar

98.9
4% 0.7 MW

0.1 Mvar

98.8
2%

22.6 MW
-12.2 Mvar

22.6 MW
-12.2 Mvar

98.7
5%

1.3 MW
-1.1 Mvar

1.3 MW
-1.1 Mvar

98.7
5%

98.7
5%

1.7 MW
0.2 Mvar

3.9 MW
-0.1 Mvar

99.5
5%

3.9 MW
-0.1 Mvar

99.7
5%

1.7 MW
0.2 Mvar

1.7 MW
0.2 Mvar

97.3
5%

97.2
7%

10.5 MW
-2.8 Mvar

10.5 MW
-2.8 Mvar

97.2
7%

1.3 MW
0 Mvar

97.1
8%

1.3 MW
0.6 Mvar

99.8
8%

14 MW
-0.7 Mvar

14 MW
-0.7 Mvar

99.2
6%

13.9 MW
-0.2 Mvar

99.2
6%

22.4 MW
-12 Mvar

99.7
7%

96.9
3%

3 MW
0.5 Mvar

3 MW
0.5 Mvar

98.5
8%

2.1 MW
-0.8 Mvar

99.0
4% 21.6 MW

-2.4 Mvar

21.6 MW
-2.4 Mvar

98.8
2%

21.5 MW
-2.2 Mvar

99.7
7%

2.4 MW
-18.6 Mvar

2.4 MW
-18.6 Mvar

6.6 MW
-1.9 Mvar

6.6 MW
-1.9 Mvar

97.2
7%

99.2
2%

100.
29%

100.
23%

1.1 MW
-13.1 Mvar

2.3 MW
-0.4 Mvar

7 MW
9.1 Mvar

7 MW
9.1 Mvar

100.
3%

0.9 MW
0.7 Mvar

0.9 MW
0.7 Mvar

100.
04%

0.5 MW
0.4 Mvar

0.5 MW
0.4 Mvar

99.2
1%

12 MW
0 Mvar

12 MW
0 Mvar

97.2
7%

98.7
6%

11.3 MW
0 Mvar

102.
02%

8 MW
0 Mvar

102.
02%

17 MW
0 Mvar

99.6
2%

0.1 MW
0.09 Mvar

99.8
8% 14 MW

-0.7 Mvar

14 MW
-0.7 Mvar

99.7
2%

0.3 MW
0.2 Mvar

0.3 MW
0.2 Mvar

0.1 MW
0.09 Mvar

17 MW
0 Mvar

8 MW
0 Mvar

100.
23%

100.
23%

0 MW
-0.5 Mvar

100.
23%

98.8
7%

102.
02%

25 MW
0 Mvar

25 MW
0 Mvar

24.1 MW
-2.1 Mvar

11.3 MW
0 Mvar

8 MW
-0.8 Mvar

1.1 MW
-13.1 Mvar

1.1 MW
3.8 Mvar

6.6 MW
-1.1 Mvar

1.3 MW
0 Mvar

2.4 MW
0.1 Mvar

100.
2%

1.1 MW
0.6 Mvar

1.1 MW
0.6 Mvar

0 MW
-0.5 Mvar

0 MW
-1.9 Mvar

0 MW
1.9 Mvar

3.9 MW
-0.1 Mvar

0 MW
-1 Mvar

0 MW
1 Mvar

B-10-Kgo-Kli-2
110 kV
99.2

6%

B-10-Kli-Rka-1
110 kV

99.2
6%

B-10-Kbo-Kro-1
110 kV

98.8
2%

10-Kbo/Kro/Mr2-B
110 kV

97.3
7%

10-Kbo/Nte-B 110 kV
96.6

5%

10-Mr2/Nte-B

110 kV96.6
4%

B-10-Mr2/Nte-2
110 kV

96.6
4%

B-10-Kbo/Nte-2
110 kV

96.6
4%

B-10-Bga-Nte-2
110 kV

96.6
4% B-10-Bga-Nte-1

110 kV

95.7
2%

B-10-Bga-Gsh-1
110 kV

95.7
2%

B-10-Bga-Gsh-2
110 kV

96.0
1%

G-Gsh-1-B
11 kV

99.1
1%

B-10-Bga-Bg2-1
110 kV

B-10-Bga-Bg2-2
110 kV

Bg2-10-B-2
110 kV

B-10-Mr2/Nte-1
110 kV

96.6
8%

B-10-Mr1-Mr2-2
110 kV

96.6
8%

B-10-Mr1-Mr2-1
110 kV

96.6
8%

B-.6-Mr1-Rz1-1
6.6 kV

99.0
2%

B-.6-Mr1-Rz1-2
6.6 kV

99.4
6%

G-Rz1-.06-B
0.6 kV

99.7
2%

B-10-Mr2-Rz2-1
110 kV

96.6
8%

B-10-Mr2-Rz2-2
110 kV

96.8
6%

G-Rz2-.6-B
6.6 kV

96.9
9%

B-20-Bwi-Kma-2
220 kV

B-10-Kma-Rz4-1
110 kV

B-10-Kma-Rz4-2
110 kV

G-Rz4-.6-B
6.6 kV

B-10-Kma-Rz3-1
110 kV

B-10-Kma-Rz3-2
110 kV

G-Rz3-.6-B
6.6 kV

220 kV

G-Kb2-1-B-2
11 kVG-Kb2-1-B-1

11 kV

G-Kibu Watt 2-1
G-Kibu Watt 2-2

Kibu Watt 2

G-Ruzizi 3

Ruzizi 3

G-Ruzizi 4

Ruzizi 4

Kamanyora

Kibogora

G-Ruzizi 2

6.4 MW
0 Mvar

Ruzizi 2

G-Ruzizi 1

1.8 MW
0 Mvar

Ruzizi 1

Mururu 1

1.1 MW
1.6 Mvar

Mururu 2

G-Bugarama2

Bugarama2

G-Gishoma

15 MW
0 Mvar

C-Gishoma

Gishoma

Bugarama

Ntendezi

Isolate C.B
Open

10-Kbo/Kro/Mr2-B
110 kV

10-Kbo/Nte-B 110 kV

10-Mr2/Nte-B

110 kV

B-10-Kbo-Kro-1
110 kV

B-10-Kbo/Nte-2
110 kV

B-10-Mr2/Nte-2
110 kV

B-10-Bga-Nte-2
110 kV

B-10-Bga-Nte-1
110 kV

B-10-Bga-Gsh-1
110 kV

B-20-Bwi-Kma-2
220 kV

B-10-Kma-Rz4-1
110 kVB-10-Kma-Rz3-1

110 kV

B-10-Kma-Rz3-2
110 kV

B-10-Kma-Rz4-2
110 kV

B-.6-Mr1-Rz1-1
6.6 kV

B-10-Mr1-Mr2-1
110 kV

B-10-Mr1-Mr2-2
110 kV

B-10-Mr2/Nte-1
110 kV

B-10-Mr2-Rz2-1
110 kV

B-10-Bga-Gsh-2
110 kV

B-10-Kli-Rka-1
110 kV

B-10-Kgo-Kli-2
110 kV

B-.6-Mr1-Rz1-2
6.6 kV

B-10-Mr2-Rz2-2
110 kV

G-Gsh-1-B
11 kV

G-Rz1-.06-B
0.6 kV

G-Rz2-.6-B
6.6 kV

G-Rz4-.6-B
6.6 kV

220 kV

G-Rz3-.6-B
6.6 kV

G-Kb2-1-B-1
11 kV

G-Kb2-1-B-2
11 kV

B-10-Bga-Bg2-1
110 kV

B-10-Bga-Bg2-2
110 kV

Bg2-10-B-2
110 kV

15 MW
-0.8 Mvar

1 MW
9 Mvar

3 MW
-10.5 Mvar

3 MW
-10.5 Mvar

1.7 MW
-10.6 Mvar

17.6 MW
-2.8 Mvar

8 MW
-0.8 Mvar

1.1 MW
1.6 Mvar

5.3 MW
-1.5 Mvar

5.3 MW
-0.9 Mvar

6.4 MW
-0.3 Mvar

1.7 MW
-0.04 Mvar

1 MW
9.5 Mvar

14.9 MW
-0.6 Mvar

15 MW
-0.8 Mvar

1.3 MW
0.6 Mvar

1.6 MW
-9.5 Mvar

1.7 MW
-0.06 Mvar

5.3 MW
-1.5 Mvar

1.1 MW
1.6 Mvar

6.3 MW
0.06 Mvar

3 MW
-10.5 Mvar

5.3 MW
-0.9 Mvar

1 MW
9 Mvar

1.7 MW
-0.04 Mvar

6.4 MW
-0.3 Mvar

15 MW
0 Mvar

1.8 MW
0 Mvar

6.4 MW
0 Mvar

96.6
4%

96.6
5%

97.3
7%

1.3 MW
0.6 Mvar

3 MW
-10.5 Mvar

1.7 MW
-10.6 Mvar

Isolate C.B
Open

5.3 MW
-0.9 Mvar

98.8
2%

96.6
4%

3 MW
-10.5 Mvar

96.6
4%

5.3 MW
-0.9 Mvar

96.6
4%

1 MW
9 Mvar

1 MW
9 Mvar 95.7

2%

95.7
2%

14.9 MW
-0.6 Mvar

1 MW
9.5 Mvar

99.0
2%

1.7 MW
-0.06 Mvar

96.6
8%

1.1 MW
1.6 Mvar

96.6
8%

1.1 MW
1.6 Mvar

1.1 MW
1.6 Mvar

96.6
8%

5.3 MW
-1.5 Mvar

5.3 MW
-1.5 Mvar

96.6
8%

6.3 MW
0.06 Mvar

96.0
1%

15 MW
-0.8 Mvar

15 MW
-0.8 Mvar

99.2
6% 8 MW

-0.8 Mvar

99.2
6%

17.6 MW
-2.8 Mvar

99.4
6%

1.7 MW
-0.04 Mvar

96.8
6%

6.4 MW
-0.3 Mvar

99.1
1%

15 MW
0 Mvar

99.7
2%

1.8 MW
0 Mvar

1.8 MW
0 Mvar

96.9
9%

6.4 MW
0 Mvar

6.4 MW
0 Mvar

15 MW
0 Mvar

1.6 MW
-9.5 Mvar

1.7 MW
-0.04 Mvar

6.4 MW
-0.3 Mvar

3 MW
-10.5 Mvar

17.6 MW
-2.8 Mvar

B-20-Mra-Sha-2S
220 kV

20-Mra-B
220 kV

100%

B-20-Mra-Sha-2D
220 kV

99.5
4%

B-20-Sha-Rlm-1D
220 kV

99.5
4%

B-20-Sha-Rlm-2D
220 kV

99.6
3%
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One-Line Diagram   -   OLV1 (Load Flow Analysis)
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110 kV

96.2
4%

G-Ny2-3-B
110 kV

96.2
4%

B-10-Kni-Mku-1
110 kV

B-10-Kni-Mku-2
110 kV

Kni-10-B-2
110 kV

3-Ghi/Kri/Kya-B
30 kV

99.2
8%

G-Kya-3-B-2
30 kV

100.
09%

B-Ghi-Ghi/Kya-1
30 kV

98.4
9%

B-3-Ghi-Gse-1
30 kV

98.4
9%

B-3-Ghi-Gse-2
30 kV

98.2
6%

G-Gse-.6-B
6.6 kV

99.3
5%

G-Ghi-.6-B
6.6 kV

101.
84%

B-3-Cyi-Ghi-2
30 kV

98.4
9%

3-Cyi-Ghi-B
30 kV

99.4
3%

3-Cyi/Nko-B
30 kV

99.5
4%

B-3-Cyi-Cyi/Nko-1
30 kV

99.6
%

G-Cyi-3-B
30 kV

99.6
%

B-3-Nko-Cyi/Nko-1
30 kV

99.6
9%

G-Nko-3-B
30 kV

99.6
9%

B-20-Bwi-Rba-2D
220 kV

100.
86%

B-20-Bwi-Rba-1D
220 kV

100.
79%

B-20-Rba-Sha-1
220 kV

100.
86%

B-20-Smb-Rba-2

220 kV
100.

86%B-20-Smb-Rba-1
220 kV

100.
87%

G-Smb-1-B
11 kV

100.
87%

B-20-Gma-Rba-2
220 kV

20-Gma-B
220 kV

B-20-Kli-Bwi-1
220 kV

100.
79%

B-20-Kli-Bwi-2
220 kV

100.
31%

B-20-Bwi-KB2-1
220 kV

Goma
200 MVAsc

G-Smbion

Smbion

G-Nkora

0.6 MW
-0.03 Mvar

Nkora

G-Cyimbiri

0.3 MW
-0.01 Mvar

Cyimbiri

G-Gihira

1.8 MW
1.4 Mvar

G-Gisenyi

1 MW
0.7 Mvar

Gisenyi

C-Gihira

0 MW
-1 Mvar

0 MW
1 Mvar

Gihira

G-Keya-.6

2.2 MW
-0.1 Mvar

Keya

G-Kinigi-1

Kinigi

C-Gifurwe

0 MW
-0.9 Mvar

0 MW
0.9 Mvar

Gifurwe

G-Nyabarongo 2

Nyabarongo 2

C-Rulindo

Rulindo

G-Mukungwa-.6

12 MW
0 Mvar

G-Mukungwa-10

G-Nyabarongo 1

27.9 MW
-2.8 Mvar

Nyabarongo 1

Nyabihu

G-Ntaruka

11.3 MW
0 Mvar

Ntaruka

C-Mukungwa

Mukungwa

Camp Belge

G-Karisimbi

Karisimbi

Rubabu

Bwishura

G-Kibu Watt-1

17 MW
0 Mvar

G-Kibu Watt-3
G-Kibu Watt-2

8 MW
0 Mvar

Kibu Watt

Kibuye

Karongi

Kilinda

Goma
200 MVAsc

20-Gma-B
220 kV

3-Ghi/Kri/Kya-B
30 kV

3-Cmp/Kri/Kya-B
30 kV

10-Gfu/Mku/Rln-B
110 kV 10-Gfu/Jb1/Rln-B

110 kV

3-Cyi/Nko-B
30 kV

3-Kro/Kbu-B
30 kV

3-Cyi-Ghi-B
30 kV

B-20-Gma-Rba-2
220 kV

B-20-Kri-Rba-2

220 kV

B-20-Rba-Sha-1
220 kV

B-20-Bwi-Kma-1
220 kV

B-20-Kli-Bwi-1
220 kV

B-Ghi-Ghi/Kya-1
30 kV

B-3-Ghi-Gse-2
30 kV

B-3-Ghi-Gse-1
30 kV

B-3-Cyi-Cyi/Nko-1
30 kV

B-3-Nko-Cyi/Nko-1
30 kV

B-3-Kbu-Kro/Nko-2
30 kV

B-3-Kbu-Kro-2
30 kV

B-10-Kli-Kro-1
110 kV

B-20-Kri-Rba-1

220 kV

B-3-Cmp-Kri-2
30 kV

B-3-Cmp-Mku-1
30 kV

B-3-Cmp-Nta-1
30 kV

B-3-Cmp-Mku-2
30 kV

B-3-Cmp-Nta-2
30 kV

B-10-Mku-Nta-2
110 kV

B-10-Gfu-Mku-2
110 kV

B-10-Mku-Nbi-1
110 kV

B-B-10-Mku-Nbi-1-2
110 kV

B-10-Nbi-Ny1-1
110 kV

B-10-Nbi-Ny1-2
110 kV

B-10-Kli-Ny1-2
110 kV

B-10-Kli-Ny1-1
110 kV

B-10-Kli-Kro-2
110 kV

B-20-Kgo-Kli-2
220 kV

B-10-Ny2-Rln-2
110 kV

B-10-Nga-Rln-2
110 kV

B-3-Cyi-Ghi-2
30 kV

B-10-Kbu-Kro-1
110 kV

B-10-Kbu-Kro-2
110 kV

B-20-Kli-Bwi-2
220 kV

B-10-Mku-Nta-1
110 kV

B-3-Kri-Cmp/Kya-1
30 kV

B-10-Ny2-Rln-1
110 kV

B-20-Bwi-Rba-2S

220 kV

B-20-Bwi-Rba-2D
220 kV

B-20-Bwi-Rba-1S
220 kV

B-20-Bwi-Rba-1D
220 kV

B-1-Kbu-KbW-1S
11 kV

B-1-Kbu-KbW-1D
11 kV

B-1-Kbu-KbW-2S
11 kV

B-1-Kbu-KbW-2D
11 kV

G-Ghi-.6-B
6.6 kV

G-Gse-.6-B
6.6 kV

G-Mku-.6-B
6.6 kV

G-Mku-10-B
110 kV

Nta-.6-B-3
6.6 kV

G-Ny2-3-B
110 kV

G-KbW-1-B-2
11 kVG-KbW-1-B-1

11 kV

G-Cyi-3-B
30 kV

G-Kri-20-B
220 kV

G-Ny1-3-B
110 kV

G-Nko-3-B
30 kV

B-20-Bwi-KB2-1
220 kV

B-20-Bwi-KB2-2

B-20-Bwi-KbW-1
220 kV

B-20-Bwi-KbW-2
220 kV

G-KbW-1-B-3
220 kV

B-1-Kbu-KbW-1F_T
11 kV

B-1-Kbu-KbW-2F_T
11 kV

G-Kya-3-B-2
30 kV

B-20-Smb-Rba-1
220 kV

B-20-Smb-Rba-2

220 kV

G-Smb-1-B
11 kV

B-10-Kni-Mku-1
110 kV

B-10-Kni-Mku-2
110 kV

Kni-10-B-2
110 kV

25 MW
0 Mvar

0.6 MW
-0.2 Mvar

2.8 MW
0.2 Mvar

1 MW
1.1 Mvar

0.3 MW
-0.01 Mvar

1.8 MW
-0.6 Mvar

0.9 MW
-0.01 Mvar

1.6 MW
0.1 Mvar

2.1 MW
0.6 Mvar

1.1 MW
-0.5 Mvar

2 MW
-1.2 Mvar

0 MW
-0.02 Mvar

0.6 MW
-0.2 Mvar

2.2 MW
-0.1 Mvar

0.6 MW
-0.03 Mvar

0.9 MW
-0.7 Mvar

30 MW
-5.2 Mvar 26.8 MW

-6 Mvar 9.1 MW
-6.2 Mvar

22.1 MW
-2.2 Mvar

31.3 MW
-14.2 Mvar

8.1 MW
-2.2 Mvar

17 MW
-1.3 Mvar

7.1 MW
-3 Mvar

18.5 MW
-1.3 Mvar

11.4 MW
-2.5 Mvar

3.1 MW
1.2 Mvar

0 MW
-0.5 Mvar

12.5 MW
-16.5 Mvar

20.8 MW
2.5 Mvar

13.9 MW
-22 Mvar

0 MW
-2.9 Mvar

11.2 MW
3.9 Mvar

0 MW
-1.1 Mvar

12.5 MW
-16.5 Mvar

13.8 MW
-16.4 Mvar

0 MW
-0.5 Mvar

2.8 MW
0.2 Mvar

1 MW
1.1 Mvar

0.6 MW
-0.1 Mvar

0.3 MW
-0.01 Mvar

2.9 MW
0.6 Mvar

2.1 MW
0.6 Mvar

1.8 MW
-0.6 Mvar

1.6 MW
0.1 Mvar

2.1 MW
0.6 Mvar

24.1 MW
-2.1 Mvar

2 MW
-1.2 Mvar

22.1 MW
-2.2 Mvar

25 MW
0 Mvar

22.3 MW
-4.6 Mvar

30.9 MW
-14.4 Mvar

19.4 MW
-4.9 Mvar

8.1 MW
-1.6 Mvar

20.8 MW
2.5 Mvar

13.9 MW
-22 Mvar

1.1 MW
-0.5 Mvar

22 MW
-2 Mvar

31.3 MW
-14.2 Mvar

2.8 MW
0.2 Mvar

30 MW
-5.2 Mvar

7.1 MW
-2.2 Mvar

16.8 MW
-0.9 Mvar

17 MW
-1.3 Mvar

18.3 MW
-0.6 Mvar

0.6 MW
-0.03 Mvar

1 MW
1.1 Mvar

7.1 MW
-3 Mvar

8.1 MW
-2.2 Mvar

18.5 MW
-1.3 Mvar

3.1 MW
1.5 Mvar

12.5 MW
0.5 Mvar

11.2 MW
3.9 Mvar

0 MW
-2.9 Mvar

0 MW
-1.1 Mvar

17.3 MW
0.2 Mvar

11.4 MW
-2.5 Mvar3.1 MW

1.2 Mvar

0.3 MW
-0.01 Mvar

1.8 MW
1.4 Mvar

1 MW
0.7 Mvar

17 MW
0 Mvar

8 MW
0 Mvar

2.2 MW
-0.1 Mvar

12 MW
0 Mvar

0.6 MW
-0.03 Mvar

11.3 MW
0 Mvar

27.9 MW
-2.8 Mvar

99.4
3%

99.3
1%

99.5
4%

96.3
9%

96.9
6%

99.2
%

99.2
8%

1.6 MW
0.1 Mvar

0.6 MW
-0.2 Mvar

0 MW
-0.02 Mvar

0.6 MW
-0.2 Mvar

2.2 MW
-0.1 Mvar

0.9 MW
-0.01 Mvar

1.1 MW
-0.5 Mvar

0.9 MW
-0.7 Mvar

1.8 MW
-0.6 Mvar

2.9 MW
0.6 Mvar

26.8 MW
-6 Mvar 9.1 MW

-6.2 Mvar

17.3 MW
0.2 Mvar

100.
86%

0 MW
-2.9 Mvar

100.
86%

11.2 MW
3.9 Mvar

11.2 MW
3.9 Mvar

100.
79%

13.8 MW
-16.4 Mvar

98.4
9%

98.2
6%

98.4
9%

2.1 MW
0.6 Mvar

2.1 MW
0.6 Mvar

99.6
%

0.3 MW
-0.01 Mvar

0.3 MW
-0.01 Mvar

99.6
9%

0.6 MW
-0.03 Mvar

0.6 MW
-0.03 Mvar

99.3
3%

2 MW
-1.2 Mvar

2 MW
-1.2 Mvar

99.2
% 1.1 MW

-0.5 Mvar

99.1
%

31.3 MW
-14.2 Mvar

31.3 MW
-14.2 Mvar

100.
88%

98.8
3%

0.6 MW
-0.1 Mvar

98.8
3%

98.8
3%

1 MW
1.1 Mvar

2.8 MW
0.2 Mvar

99.5
1%

2.8 MW
0.2 Mvar

100.
17%

1 MW
1.1 Mvar

1 MW
1.1 Mvar

97.6
1%

97.6
3%

30 MW
-5.2 Mvar

30 MW
-5.2 Mvar

97.6
3%

98.3
%

17 MW
-1.3 Mvar

17 MW
-1.3 Mvar

98.3
%

18.3 MW
-0.6 Mvar

99.6
7%

18.5 MW
-1.3 Mvar

99.6
7%

8.1 MW
-2.2 Mvar

8.1 MW
-2.2 Mvar

99.4
7%

8.1 MW
-1.6 Mvar

99.4
7%

30.9 MW
-14.4 Mvar

100.
31%

96.3
9%

3.1 MW
1.2 Mvar

3.1 MW
1.2 Mvar

96.3
9%

11.4 MW
-2.5 Mvar

11.4 MW
-2.5 Mvar

98.4
9%

1.8 MW
-0.6 Mvar

99.3
3% 22.1 MW

-2.2 Mvar

22.1 MW
-2.2 Mvar

99.1
%

22 MW
-2 Mvar

100.
31%

13.9 MW
-22 Mvar

13.9 MW
-22 Mvar

7.1 MW
-3 Mvar

7.1 MW
-3 Mvar

97.6
3%

99.2
%

96.2
4%

100.
86%

100.
79%

12.5 MW
-16.5 Mvar

1.6 MW
0.1 Mvar

3.1 MW
1.5 Mvar

20.8 MW
2.5 Mvar

20.8 MW
2.5 Mvar

101.
84%

1.8 MW
1.4 Mvar

1.8 MW
1.4 Mvar

99.3
5%

1 MW
0.7 Mvar

1 MW
0.7 Mvar

99.3
1%

12 MW
0 Mvar

12 MW
0 Mvar

97.6
3%

99.6
7%

11.3 MW
0 Mvar

96.2
4%

102.
36%

8 MW
0 Mvar

102.
36%

17 MW
0 Mvar

99.6
%

0.3 MW
-0.01 Mvar

99.6
7% 27.9 MW

-2.8 Mvar

27.9 MW
-2.8 Mvar

99.6
9%

0.6 MW
-0.03 Mvar

0.6 MW
-0.03 Mvar

0.3 MW
-0.01 Mvar

17 MW
0 Mvar

8 MW
0 Mvar

100.
79%

100.
79%

0 MW
-0.5 Mvar

100.
79%

99.2
2%

102.
36%

25 MW
0 Mvar

25 MW
0 Mvar

24.1 MW
-2.1 Mvar

11.3 MW
0 Mvar

18.5 MW
-1.3 Mvar

19.4 MW
-4.9 Mvar

12.5 MW
-16.5 Mvar

12.5 MW
0.5 Mvar

7.1 MW
-2.2 Mvar

16.8 MW
-0.9 Mvar

2.1 MW
0.6 Mvar

100.
09%

2.2 MW
-0.1 Mvar

2.2 MW
-0.1 Mvar

100.
87%

100.
86%

0 MW
-1.1 Mvar100.

87%

0 MW
-0.5 Mvar

0 MW
-0.9 Mvar

0 MW
0.9 Mvar

0 MW
-2.9 Mvar

0 MW
-1.1 Mvar

2.8 MW
0.2 Mvar

0 MW
-1 Mvar

0 MW
1 Mvar

B-10-Kgo-Kli-2
110 kV
99.4

7%

B-10-Kli-Rka-1
110 kV

99.4
7%

B-10-Kbo-Kro-1
110 kV

99.1
%

10-Kbo/Kro/Mr2-B
110 kV

97.8
4%

10-Kbo/Nte-B 110 kV
97.2

3%

10-Mr2/Nte-B

110 kV97.2
3%

B-10-Mr2/Nte-2
110 kV

97.2
2%

B-10-Kbo/Nte-2
110 kV

97.2
2%

B-10-Bga-Nte-2
110 kV

97.2
2% B-10-Bga-Nte-1

110 kV

96.3
1%

B-10-Bga-Gsh-1
110 kV

96.3
1%

B-10-Bga-Gsh-2
110 kV

96.6
1%

G-Gsh-1-B
11 kV

99.7
2%

B-10-Bga-Bg2-1
110 kV

B-10-Bga-Bg2-2
110 kV

Bg2-10-B-2
110 kV

B-10-Mr2/Nte-1
110 kV

97.3
9%

B-10-Mr1-Mr2-2
110 kV

97.3
9%

B-10-Mr1-Mr2-1
110 kV

97.3
8%

B-.6-Mr1-Rz1-1
6.6 kV

99.6
8%

B-.6-Mr1-Rz1-2
6.6 kV

100.
52%

G-Rz1-.06-B
0.6 kV

100.
98%

B-10-Mr2-Rz2-1
110 kV

97.3
9%

B-10-Mr2-Rz2-2
110 kV

97.6
8%

G-Rz2-.6-B
6.6 kV

97.7
4%

B-20-Bwi-Kma-2
220 kV

B-10-Kma-Rz4-1
110 kV

B-10-Kma-Rz4-2
110 kV

G-Rz4-.6-B
6.6 kV

B-10-Kma-Rz3-1
110 kV

B-10-Kma-Rz3-2
110 kV

G-Rz3-.6-B
6.6 kV

220 kV

G-Kb2-1-B-2
11 kVG-Kb2-1-B-1

11 kV

G-Kibu Watt 2-1
G-Kibu Watt 2-2

Kibu Watt 2

G-Ruzizi 3

Ruzizi 3

G-Ruzizi 4

Ruzizi 4

Kamanyora

Kibogora

G-Ruzizi 2

12.8 MW
0 Mvar

Ruzizi 2

G-Ruzizi 1

3.5 MW
0 Mvar

Ruzizi 1

Mururu 1

Mururu 2

G-Bugarama2

Bugarama2

G-Gishoma

15 MW
0 Mvar

C-Gishoma

Gishoma

Bugarama

Ntendezi

Isolate C.B
Open

10-Kbo/Kro/Mr2-B
110 kV

10-Kbo/Nte-B 110 kV

10-Mr2/Nte-B

110 kV

B-10-Kbo-Kro-1
110 kV

B-10-Kbo/Nte-2
110 kV

B-10-Mr2/Nte-2
110 kV

B-10-Bga-Nte-2
110 kV

B-10-Bga-Nte-1
110 kV

B-10-Bga-Gsh-1
110 kV

B-20-Bwi-Kma-2
220 kV

B-10-Kma-Rz4-1
110 kVB-10-Kma-Rz3-1

110 kV

B-10-Kma-Rz3-2
110 kV

B-10-Kma-Rz4-2
110 kV

B-.6-Mr1-Rz1-1
6.6 kV

B-10-Mr1-Mr2-1
110 kV

B-10-Mr1-Mr2-2
110 kV

B-10-Mr2/Nte-1
110 kV

B-10-Mr2-Rz2-1
110 kV

B-10-Bga-Gsh-2
110 kV

B-10-Kli-Rka-1
110 kV

B-10-Kgo-Kli-2
110 kV

B-.6-Mr1-Rz1-2
6.6 kV

B-10-Mr2-Rz2-2
110 kV

G-Gsh-1-B
11 kV

G-Rz1-.06-B
0.6 kV

G-Rz2-.6-B
6.6 kV

G-Rz4-.6-B
6.6 kV

220 kV

G-Rz3-.6-B
6.6 kV

G-Kb2-1-B-1
11 kV

G-Kb2-1-B-2
11 kV

B-10-Bga-Bg2-1
110 kV

B-10-Bga-Bg2-2
110 kV

Bg2-10-B-2
110 kV

15 MW
-0.8 Mvar

1 MW
9 Mvar

10.9 MW
-11.7 Mvar

10.9 MW
-11.8 Mvar

9.6 MW
-11.9 Mvar

22.3 MW
-4.6 Mvar

19.7 MW
-5.3 Mvar

0.6 MW
-1.7 Mvar

13.2 MW
-2.6 Mvar

13.2 MW
-2.1 Mvar

12.7 MW
-1.2 Mvar

3.5 MW
-0.2 Mvar

0.9 MW
9.5 Mvar

14.9 MW
-0.6 Mvar

15 MW
-0.8 Mvar

1.3 MW
0.6 Mvar

9.5 MW
-11 Mvar

3.4 MW
-0.2 Mvar

13.2 MW
-2.6 Mvar

0.6 MW
-1.7 Mvar

12.6 MW
-0.9 Mvar

10.9 MW
-11.8 Mvar

13.2 MW
-2.1 Mvar

1 MW
9 Mvar

3.5 MW
-0.2 Mvar

12.7 MW
-1.2 Mvar

15 MW
0 Mvar

3.5 MW
0 Mvar

12.8 MW
0 Mvar

97.2
3%

97.2
3%

97.8
4%

1.3 MW
0.6 Mvar

10.9 MW
-11.7 Mvar

9.6 MW
-11.9 Mvar

Isolate C.B
Open

13.2 MW
-2.1 Mvar

99.1
%

97.2
2%

10.9 MW
-11.8 Mvar

97.2
2%

13.2 MW
-2.1 Mvar

97.2
2%

1 MW
9 Mvar

1 MW
9 Mvar 96.3

1%

96.3
1%

14.9 MW
-0.6 Mvar

0.9 MW
9.5 Mvar

99.6
8%

3.4 MW
-0.2 Mvar

97.3
8% 0.6 MW

-1.7 Mvar

97.3
9%

0.6 MW
-1.7 Mvar

97.3
9%

13.2 MW
-2.6 Mvar

13.2 MW
-2.6 Mvar

97.3
9%

12.6 MW
-0.9 Mvar

96.6
1%

15 MW
-0.8 Mvar

15 MW
-0.8 Mvar

99.4
7%

19.7 MW
-5.3 Mvar

99.4
7%

22.3 MW
-4.6 Mvar

100.
52%

3.5 MW
-0.2 Mvar

97.6
8%

12.7 MW
-1.2 Mvar

99.7
2%

15 MW
0 Mvar

100.
98%

3.5 MW
0 Mvar

3.5 MW
0 Mvar

97.7
4%

12.8 MW
0 Mvar

12.8 MW
0 Mvar

15 MW
0 Mvar

9.5 MW
-11 Mvar

3.5 MW
-0.2 Mvar

12.7 MW
-1.2 Mvar

10.9 MW
-11.8 Mvar

22.3 MW
-4.6 Mvar

B-20-Mra-Sha-2S
220 kV

20-Mra-B
220 kV

100%

B-20-Mra-Sha-2D
220 kV

99.8
7%

B-20-Sha-Rlm-1D
220 kV

99.8
7%

B-20-Sha-Rlm-2D
220 kV

100.
35%

B-20-Sha-Rlm-2S
220 kV

B-20-Sha-Rlm-1S
220 kV

B-20-Rlm-Rwa-1D
220 kV

100.
35%

B-20-Rlm-Rwa-2D
220 kV

100.
3%

B-20-Kgo-Rwa-2
220 kV 100.

3%B-20-Kgo-Rwa-1
220 kV

100.
19%

B-10-Jb1-Rln-2
110 kV

96.5
6%

B-1-Jb1-Jb3-1
15 kV

99.9
%
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One-Line Diagram   -   OLV1 (Load Flow Analysis)
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G-Ny2-3-B
110 kV

96.3
%

B-10-Kni-Mku-1
110 kV

B-10-Kni-Mku-2
110 kV

Kni-10-B-2
110 kV

3-Ghi/Kri/Kya-B
30 kV

96.8
3%

G-Kya-3-B-2
30 kV

97.7
1%

B-Ghi-Ghi/Kya-1
30 kV

95.3
2%

B-3-Ghi-Gse-1
30 kV

95.3
2%

B-3-Ghi-Gse-2
30 kV

95.0
2%

G-Gse-.6-B
6.6 kV

95.6
%

G-Ghi-.6-B
6.6 kV

97.0
9%

B-3-Cyi-Ghi-2
30 kV

95.3
2%

3-Cyi-Ghi-B
30 kV

97.3
6%

3-Cyi/Nko-B
30 kV

97.4
8%

B-3-Cyi-Cyi/Nko-1
30 kV

97.5
4%

G-Cyi-3-B
30 kV

97.5
4%

B-3-Nko-Cyi/Nko-1
30 kV

97.6
4%

G-Nko-3-B
30 kV

97.6
4%

B-20-Bwi-Rba-2D
220 kV

101.
86%

B-20-Bwi-Rba-1D
220 kV

101.
75%

B-20-Rba-Sha-1
220 kV

101.
86%

B-20-Smb-Rba-2

220 kV
101.

86%B-20-Smb-Rba-1
220 kV

101.
9%

G-Smb-1-B
11 kV

101.
75%

B-20-Gma-Rba-2
220 kV

20-Gma-B
220 kV

B-20-Kli-Bwi-1
220 kV

101.
75%

B-20-Kli-Bwi-2
220 kV

101.
24%

B-20-Bwi-KB2-1
220 kV

Goma
200 MVAsc

G-Smbion

50 MW
0 Mvar

Smbion

G-Nkora

0.3 MW
0.2 Mvar

Nkora

G-Cyimbiri

0.1 MW
0.09 Mvar

Cyimbiri

G-Gihira

0.9 MW
0.7 Mvar

G-Gisenyi

0.5 MW
0.4 Mvar

Gisenyi

C-Gihira

0 MW
-0.9 Mvar

0 MW
0.9 Mvar

Gihira

G-Keya-.6

1.1 MW
0.6 Mvar

Keya

G-Kinigi-1

Kinigi

C-Gifurwe

0 MW
-0.9 Mvar

0 MW
0.9 Mvar

Gifurwe

G-Nyabarongo 2

Nyabarongo 2

C-Rulindo

Rulindo

G-Mukungwa-.6

12 MW
0 Mvar

G-Mukungwa-10

G-Nyabarongo 1

14 MW
1.6 Mvar

Nyabarongo 1

Nyabihu

G-Ntaruka

11.3 MW
0 Mvar

Ntaruka

C-Mukungwa

Mukungwa

Camp Belge

G-Karisimbi

Karisimbi

Rubabu

Bwishura

G-Kibu Watt-1

17 MW
0 Mvar

G-Kibu Watt-3
G-Kibu Watt-2

8 MW
0 Mvar

Kibu Watt

Kibuye

Karongi

Kilinda

Goma
200 MVAsc

20-Gma-B
220 kV

3-Ghi/Kri/Kya-B
30 kV

3-Cmp/Kri/Kya-B
30 kV

10-Gfu/Mku/Rln-B
110 kV 10-Gfu/Jb1/Rln-B

110 kV

3-Cyi/Nko-B
30 kV

3-Kro/Kbu-B
30 kV

3-Cyi-Ghi-B
30 kV

B-20-Gma-Rba-2
220 kV

B-20-Kri-Rba-2

220 kV

B-20-Rba-Sha-1
220 kV

B-20-Bwi-Kma-1
220 kV

B-20-Kli-Bwi-1
220 kV

B-Ghi-Ghi/Kya-1
30 kV

B-3-Ghi-Gse-2
30 kV

B-3-Ghi-Gse-1
30 kV

B-3-Cyi-Cyi/Nko-1
30 kV

B-3-Nko-Cyi/Nko-1
30 kV

B-3-Kbu-Kro/Nko-2
30 kV

B-3-Kbu-Kro-2
30 kV

B-10-Kli-Kro-1
110 kV

B-20-Kri-Rba-1

220 kV

B-3-Cmp-Kri-2
30 kV

B-3-Cmp-Mku-1
30 kV

B-3-Cmp-Nta-1
30 kV

B-3-Cmp-Mku-2
30 kV

B-3-Cmp-Nta-2
30 kV

B-10-Mku-Nta-2
110 kV

B-10-Gfu-Mku-2
110 kV

B-10-Mku-Nbi-1
110 kV

B-B-10-Mku-Nbi-1-2
110 kV

B-10-Nbi-Ny1-1
110 kV

B-10-Nbi-Ny1-2
110 kV

B-10-Kli-Ny1-2
110 kV

B-10-Kli-Ny1-1
110 kV

B-10-Kli-Kro-2
110 kV

B-20-Kgo-Kli-2
220 kV

B-10-Ny2-Rln-2
110 kV

B-10-Nga-Rln-2
110 kV

B-3-Cyi-Ghi-2
30 kV

B-10-Kbu-Kro-1
110 kV

B-10-Kbu-Kro-2
110 kV

B-20-Kli-Bwi-2
220 kV

B-10-Mku-Nta-1
110 kV

B-3-Kri-Cmp/Kya-1
30 kV

B-10-Ny2-Rln-1
110 kV

B-20-Bwi-Rba-2S

220 kV

B-20-Bwi-Rba-2D
220 kV

B-20-Bwi-Rba-1S
220 kV

B-20-Bwi-Rba-1D
220 kV

B-1-Kbu-KbW-1S
11 kV

B-1-Kbu-KbW-1D
11 kV

B-1-Kbu-KbW-2S
11 kV

B-1-Kbu-KbW-2D
11 kV

G-Ghi-.6-B
6.6 kV

G-Gse-.6-B
6.6 kV

G-Mku-.6-B
6.6 kV

G-Mku-10-B
110 kV

Nta-.6-B-3
6.6 kV

G-Ny2-3-B
110 kV

G-KbW-1-B-2
11 kVG-KbW-1-B-1

11 kV

G-Cyi-3-B
30 kV

G-Kri-20-B
220 kV

G-Ny1-3-B
110 kV

G-Nko-3-B
30 kV

B-20-Bwi-KB2-1
220 kV

B-20-Bwi-KB2-2

B-20-Bwi-KbW-1
220 kV

B-20-Bwi-KbW-2
220 kV

G-KbW-1-B-3
220 kV

B-1-Kbu-KbW-1F_T
11 kV

B-1-Kbu-KbW-2F_T
11 kV

G-Kya-3-B-2
30 kV

B-20-Smb-Rba-1
220 kV

B-20-Smb-Rba-2

220 kV

G-Smb-1-B
11 kV

B-10-Kni-Mku-1
110 kV

B-10-Kni-Mku-2
110 kV

Kni-10-B-2
110 kV

25 MW
0 Mvar

1 MW
0.05 Mvar

3.7 MW
0.2 Mvar

1.7 MW
1 Mvar

0.1 MW
0.09 Mvar

2.4 MW
-0.4 Mvar

0.4 MW
0.3 Mvar

2.1 MW
0.8 Mvar

2.4 MW
0.8 Mvar

0.5 MW
-0.5 Mvar

2.5 MW
-1.2 Mvar

0 MW
-0.02 Mvar

1 MW
0.1 Mvar

1.1 MW
0.6 Mvar

0.3 MW
0.2 Mvar

2 MW
-0.7 Mvar

25.2 MW
-4.6 Mvar 22.1 MW

-5.2 Mvar 5.6 MW
-4.6 Mvar

21.6 MW
-2.3 Mvar

22.3 MW
-12.8 Mvar

2.4 MW
-2.7 Mvar

13.6 MW
-0.9 Mvar

6.4 MW
-2.9 Mvar

15.1 MW
-1 Mvar

10.3 MW
-3.1 Mvar

3.1 MW
1.2 Mvar

0 MW
-0.5 Mvar

14.8 MW
-5.5 Mvar

35.3 MW
3.5 Mvar

13.5 MW
11.7 Mvar

0 MW
-2.9 Mvar

33.7 MW
4.8 Mvar

49.9 MW
-4 Mvar

14.8 MW
11.8 Mvar

13.5 MW
11.7 Mvar

0 MW
-0.5 Mvar

3.6 MW
0.2 Mvar

1.7 MW
1 Mvar

1 MW
0.05 Mvar

0.1 MW
0.09 Mvar

2.9 MW
0.6 Mvar

2.4 MW
0.8 Mvar

2.3 MW
-0.4 Mvar

2 MW
0.8 Mvar

2.4 MW
0.8 Mvar

24.1 MW
-2.1 Mvar

2.5 MW
-1.2 Mvar

21.6 MW
-2.3 Mvar

25 MW
0 Mvar

16.3 MW
-3.1 Mvar

22.1 MW
-12.6 Mvar

19.7 MW
-5.5 Mvar

2.4 MW
-2.7 Mvar

35.3 MW
3.5 Mvar

13.5 MW
17.5 Mvar

0.5 MW
-0.5 Mvar

21.5 MW
-2.1 Mvar

22.3 MW
-12.8 Mvar

3.7 MW
0.2 Mvar

25.2 MW
-4.6 Mvar

6.4 MW
-2.1 Mvar

13.6 MW
-0.4 Mvar

13.6 MW
-0.9 Mvar

14.9 MW
-0.2 Mvar

0.3 MW
0.2 Mvar

1.7 MW
1 Mvar

6.4 MW
-2.9 Mvar

2.4 MW
-2 Mvar

15.1 MW
-1 Mvar

3.1 MW
1.5 Mvar

14.8 MW
-5.5 Mvar

33.7 MW
4.8 Mvar

0 MW
-2.9 Mvar

49.9 MW
-3 Mvar

16.3 MW
-0.5 Mvar

10.3 MW
-3.1 Mvar3.1 MW

1.2 Mvar

0.1 MW
0.09 Mvar

0.9 MW
0.7 Mvar

0.5 MW
0.4 Mvar

17 MW
0 Mvar

8 MW
0 Mvar

1.1 MW
0.6 Mvar

49.9 MW
-4 Mvar

12 MW
0 Mvar

0.3 MW
0.2 Mvar

11.3 MW
0 Mvar

14 MW
1.6 Mvar

50 MW
0 Mvar 97.3

6%

98.4
6%

97.4
8%

96.4
6%

96.9
1%

97.2
1%

96.8
3%

2.1 MW
0.8 Mvar

1 MW
0.1 Mvar

0 MW
-0.02 Mvar

1.1 MW
0.6 Mvar

0.4 MW
0.3 Mvar

0.5 MW
-0.5 Mvar

2 MW
-0.7 Mvar

2.4 MW
-0.4 Mvar

2.9 MW
0.6 Mvar

22.1 MW
-5.2 Mvar 5.6 MW

-4.6 Mvar

16.3 MW
-0.5 Mvar

101.
86%

0 MW
-2.9 Mvar

101.
86%

33.7 MW
4.8 Mvar

33.7 MW
4.8 Mvar

101.
75%

13.5 MW
11.7 Mvar

13.5 MW
11.7 Mvar

95.3
2%

95.0
2%

95.3
2%

2.4 MW
0.8 Mvar

2.4 MW
0.8 Mvar

97.5
4%

0.1 MW
0.09 Mvar

0.1 MW
0.09 Mvar

97.6
4%

0.3 MW
0.2 Mvar

0.3 MW
0.2 Mvar

98.5
9%

2.5 MW
-1.2 Mvar

2.5 MW
-1.2 Mvar

98.5
9% 0.5 MW

-0.5 Mvar

98.5
6%

22.3 MW
-12.8 Mvar

22.3 MW
-12.8 Mvar

101.
88%

98.3
8%

1 MW
0.05 Mvar

1 MW
0.05 Mvar

98.3
8%

98.3
8%

1.7 MW
1 Mvar

3.6 MW
0.2 Mvar

99.2
5%

3.7 MW
0.2 Mvar

100.
01%

1.7 MW
1 Mvar

1.7 MW
1 Mvar

97.4
4%

97.4
7%

25.2 MW
-4.6 Mvar

25.2 MW
-4.6 Mvar

97.4
7%

98.0
4%

13.6 MW
-0.9 Mvar

13.6 MW
-0.9 Mvar

98.0
4%

14.9 MW
-0.2 Mvar

99.1
8%

15.1 MW
-1 Mvar

99.1
8%

2.4 MW
-2 Mvar

99.0
7%

2.4 MW
-2.7 Mvar

2.4 MW
-2.7 Mvar

99.0
7%

22.1 MW
-12.6 Mvar

101.
24%

96.4
6%

3.1 MW
1.2 Mvar

3.1 MW
1.2 Mvar

96.4
6%

10.3 MW
-3.1 Mvar

10.3 MW
-3.1 Mvar

95.3
2%

2.3 MW
-0.4 Mvar

98.7
9% 21.6 MW

-2.3 Mvar

21.6 MW
-2.3 Mvar

98.5
6%

21.5 MW
-2.1 Mvar

101.
24%

13.5 MW
17.5 Mvar

6.4 MW
-2.9 Mvar

6.4 MW
-2.9 Mvar

97.4
7%

97.2
2%

96.3
%

101.
86%

101.
75%

14.8 MW
-5.5 Mvar

2 MW
0.8 Mvar

3.1 MW
1.5 Mvar

35.3 MW
3.5 Mvar

35.3 MW
3.5 Mvar

97.0
9%

0.9 MW
0.7 Mvar

0.9 MW
0.7 Mvar

95.6
%

0.5 MW
0.4 Mvar

0.5 MW
0.4 Mvar

99.0
8%

12 MW
0 Mvar

12 MW
0 Mvar

97.4
7%

99.4
9%

11.3 MW
0 Mvar

96.3
%

101.
81%

8 MW
0 Mvar

101.
81%

17 MW
0 Mvar

97.5
4%

0.1 MW
0.09 Mvar

99.1
8% 14 MW

1.6 Mvar

14 MW
1.6 Mvar

97.6
4%

0.3 MW
0.2 Mvar

0.3 MW
0.2 Mvar

0.1 MW
0.09 Mvar

17 MW
0 Mvar

8 MW
0 Mvar

101.
75%

101.
75%

0 MW
-0.5 Mvar

101.
75%

98.6
5%

101.
81%

25 MW
0 Mvar

25 MW
0 Mvar

24.1 MW
-2.1 Mvar

11.3 MW
0 Mvar

15.1 MW
-1 Mvar

19.7 MW
-5.5 Mvar

14.8 MW
11.8 Mvar

14.8 MW
-5.5 Mvar

6.4 MW
-2.1 Mvar

13.6 MW
-0.4 Mvar

2.4 MW
0.8 Mvar

97.7
1%

1.1 MW
0.6 Mvar

1.1 MW
0.6 Mvar

101.
9%

101.
86%

49.9 MW
-4 Mvar

49.9 MW
-4 Mvar101.

75%

50 MW
0 Mvar

50 MW
0 Mvar

0 MW
-0.5 Mvar

0 MW
-0.9 Mvar

0 MW
0.9 Mvar

0 MW
-2.9 Mvar

49.9 MW
-3 Mvar

3.7 MW
0.2 Mvar

0 MW
-0.9 Mvar

0 MW
0.9 Mvar

B-10-Kgo-Kli-2
110 kV
99.0

7%

B-10-Kli-Rka-1
110 kV

99.0
7%

B-10-Kbo-Kro-1
110 kV

98.5
6%

10-Kbo/Kro/Mr2-B
110 kV

97.1
%

10-Kbo/Nte-B 110 kV
96.3

7%

10-Mr2/Nte-B

110 kV96.3
5%

B-10-Mr2/Nte-2
110 kV

96.3
5%

B-10-Kbo/Nte-2
110 kV

96.3
5%

B-10-Bga-Nte-2
110 kV

96.3
5% B-10-Bga-Nte-1

110 kV

95.4
2%

B-10-Bga-Gsh-1
110 kV

95.4
2%

B-10-Bga-Gsh-2
110 kV

95.7
2%

G-Gsh-1-B
11 kV

98.8
1%

B-10-Bga-Bg2-1
110 kV

B-10-Bga-Bg2-2
110 kV

Bg2-10-B-2
110 kV

B-10-Mr2/Nte-1
110 kV

96.4
%

B-10-Mr1-Mr2-2
110 kV

96.4
%

B-10-Mr1-Mr2-1
110 kV

96.3
9%

B-.6-Mr1-Rz1-1
6.6 kV

99.7
7%

B-.6-Mr1-Rz1-2
6.6 kV

100.
21%

G-Rz1-.06-B
0.6 kV

100.
47%

B-10-Mr2-Rz2-1
110 kV

96.4
%

B-10-Mr2-Rz2-2
110 kV

96.5
7%

G-Rz2-.6-B
6.6 kV

96.7
%

B-20-Bwi-Kma-2
220 kV

B-10-Kma-Rz4-1
110 kV

B-10-Kma-Rz4-2
110 kV

G-Rz4-.6-B
6.6 kV

B-10-Kma-Rz3-1
110 kV

B-10-Kma-Rz3-2
110 kV

G-Rz3-.6-B
6.6 kV

220 kV

G-Kb2-1-B-2
11 kVG-Kb2-1-B-1

11 kV

G-Kibu Watt 2-1
G-Kibu Watt 2-2

Kibu Watt 2

G-Ruzizi 3

Ruzizi 3

G-Ruzizi 4

Ruzizi 4

Kamanyora

Kibogora

G-Ruzizi 2

6.4 MW
0 Mvar

Ruzizi 2

G-Ruzizi 1

1.8 MW
0 Mvar

Ruzizi 1

Mururu 1

1.1 MW
1.6 Mvar

Mururu 2

G-Bugarama2

Bugarama2

G-Gishoma

15 MW
0 Mvar

C-Gishoma

Gishoma

Bugarama

Ntendezi

Isolate C.B
Open

10-Kbo/Kro/Mr2-B
110 kV

10-Kbo/Nte-B 110 kV

10-Mr2/Nte-B

110 kV

B-10-Kbo-Kro-1
110 kV

B-10-Kbo/Nte-2
110 kV

B-10-Mr2/Nte-2
110 kV

B-10-Bga-Nte-2
110 kV

B-10-Bga-Nte-1
110 kV

B-10-Bga-Gsh-1
110 kV

B-20-Bwi-Kma-2
220 kV

B-10-Kma-Rz4-1
110 kVB-10-Kma-Rz3-1

110 kV

B-10-Kma-Rz3-2
110 kV

B-10-Kma-Rz4-2
110 kV

B-.6-Mr1-Rz1-1
6.6 kV

B-10-Mr1-Mr2-1
110 kV

B-10-Mr1-Mr2-2
110 kV

B-10-Mr2/Nte-1
110 kV

B-10-Mr2-Rz2-1
110 kV

B-10-Bga-Gsh-2
110 kV

B-10-Kli-Rka-1
110 kV

B-10-Kgo-Kli-2
110 kV

B-.6-Mr1-Rz1-2
6.6 kV

B-10-Mr2-Rz2-2
110 kV

G-Gsh-1-B
11 kV

G-Rz1-.06-B
0.6 kV

G-Rz2-.6-B
6.6 kV

G-Rz4-.6-B
6.6 kV

220 kV

G-Rz3-.6-B
6.6 kV

G-Kb2-1-B-1
11 kV

G-Kb2-1-B-2
11 kV

B-10-Bga-Bg2-1
110 kV

B-10-Bga-Bg2-2
110 kV

Bg2-10-B-2
110 kV

15 MW
-0.8 Mvar

1 MW
9 Mvar

2.9 MW
-10.6 Mvar

2.9 MW
-10.6 Mvar

1.6 MW
-10.7 Mvar

16.3 MW
-3.1 Mvar

20 MW
-5.8 Mvar

1.1 MW
1.6 Mvar

5.2 MW
-1.5 Mvar

5.2 MW
-0.9 Mvar

6.4 MW
-0.3 Mvar

1.7 MW
-0.04 Mvar

1 MW
9.6 Mvar

14.9 MW
-0.6 Mvar

15 MW
-0.8 Mvar

1.3 MW
0.6 Mvar

1.6 MW
-9.5 Mvar

1.7 MW
-0.06 Mvar

5.2 MW
-1.5 Mvar

1.1 MW
1.6 Mvar

6.3 MW
0.06 Mvar

2.9 MW
-10.6 Mvar

5.2 MW
-0.9 Mvar

1 MW
9 Mvar

1.7 MW
-0.04 Mvar

6.4 MW
-0.3 Mvar

15 MW
0 Mvar

1.8 MW
0 Mvar

6.4 MW
0 Mvar

96.3
5%

96.3
7%

97.1
%

1.3 MW
0.6 Mvar

2.9 MW
-10.6 Mvar

1.6 MW
-10.7 Mvar

Isolate C.B
Open

5.2 MW
-0.9 Mvar

98.5
6%

96.3
5%

2.9 MW
-10.6 Mvar

96.3
5%

5.2 MW
-0.9 Mvar

96.3
5%

1 MW
9 Mvar

1 MW
9 Mvar 95.4

2%

95.4
2%

14.9 MW
-0.6 Mvar

1 MW
9.6 Mvar

99.7
7%

1.7 MW
-0.06 Mvar

96.3
9%

1.1 MW
1.6 Mvar

96.4
%

1.1 MW
1.6 Mvar

1.1 MW
1.6 Mvar

96.4
%

5.2 MW
-1.5 Mvar

5.2 MW
-1.5 Mvar

96.4
%

6.3 MW
0.06 Mvar

95.7
2%

15 MW
-0.8 Mvar

15 MW
-0.8 Mvar

99.0
7%

20 MW
-5.8 Mvar

99.0
7%

16.3 MW
-3.1 Mvar

100.
21%

1.7 MW
-0.04 Mvar

96.5
7%

6.4 MW
-0.3 Mvar

98.8
1%

15 MW
0 Mvar

100.
47%

1.8 MW
0 Mvar

1.8 MW
0 Mvar

96.7
%

6.4 MW
0 Mvar

6.4 MW
0 Mvar

15 MW
0 Mvar

1.6 MW
-9.5 Mvar

1.7 MW
-0.04 Mvar

6.4 MW
-0.3 Mvar

2.9 MW
-10.6 Mvar

16.3 MW
-3.1 Mvar

B-20-Mra-Sha-2S
220 kV

20-Mra-B
220 kV

100%

B-20-Mra-Sha-2D
220 kV

100.
47%

B-20-Sha-Rlm-1D
220 kV

100.
47%

B-20-Sha-Rlm-2D
220 kV

101.
09%

B-20-Sha-Rlm-2S
220 kV

B-20-Sha-Rlm-1S
220 kV

B-20-Rlm-Rwa-1D
220 kV

101.
09%

B-20-Rlm-Rwa-2D
220 kV

101.
09%

B-20-Kgo-Rwa-2
220 kV 101.

09%B-20-Kgo-Rwa-1
220 kV

101.
06%

B-10-Jb1-Rln-2
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One-Line Diagram   -   OLV1 (Load Flow Analysis)
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B-10-Ny2-Rln-1
110 kV

96%

G-Ny2-3-B
110 kV

96%

B-10-Kni-Mku-1
110 kV

B-10-Kni-Mku-2
110 kV

Kni-10-B-2
110 kV

3-Ghi/Kri/Kya-B
30 kV

G-Kya-3-B-2
30 kV

B-Ghi-Ghi/Kya-1
30 kV

B-3-Ghi-Gse-1
30 kV

B-3-Ghi-Gse-2
30 kV

G-Gse-.6-B
6.6 kV

G-Ghi-.6-B
6.6 kV

B-3-Cyi-Ghi-2
30 kV

98.3
9%

3-Cyi-Ghi-B
30 kV

98.3
2%

3-Cyi/Nko-B
30 kV

98.4
3%

B-3-Cyi-Cyi/Nko-1
30 kV

98.4
9%

G-Cyi-3-B
30 kV

98.4
9%

B-3-Nko-Cyi/Nko-1
30 kV

98.5
9%

G-Nko-3-B
30 kV

98.5
9%

B-20-Bwi-Rba-2D
220 kV

100.
77%

B-20-Bwi-Rba-1D
220 kV

100.
71%

B-20-Rba-Sha-1
220 kV

100.
77%

B-20-Smb-Rba-2

220 kV
100.

77%B-20-Smb-Rba-1
220 kV

100.
77%

G-Smb-1-B
11 kV

100.
77%

B-20-Gma-Rba-2
220 kV

20-Gma-B
220 kV

B-20-Kli-Bwi-1
220 kV

100.
71%

B-20-Kli-Bwi-2
220 kV

100.
24%

B-20-Bwi-KB2-1
220 kV

100.
71%

Goma
200 MVAsc

G-Smbion

Smbion

G-Nkora

0.6 MW
-0.03 Mvar

Nkora

G-Cyimbiri

0.3 MW
-0.01 Mvar

Cyimbiri

G-Gihira

G-Gisenyi

Gisenyi

C-Gihira

Gihira

G-Keya-.6

Keya

G-Kinigi-1

Kinigi

C-Gifurwe

0 MW
-0.9 Mvar

0 MW
0.9 Mvar

Gifurwe

G-Nyabarongo 2

Nyabarongo 2

C-Rulindo

Rulindo

G-Mukungwa-.6

12 MW
0 Mvar

G-Mukungwa-10

G-Nyabarongo 1

27.9 MW
0.05 Mvar

Nyabarongo 1

Nyabihu

G-Ntaruka

11.3 MW
0 Mvar

Ntaruka

C-Mukungwa

Mukungwa

Camp Belge

G-Karisimbi

Karisimbi

Rubabu

Bwishura

G-Kibu Watt-1

17 MW
0 Mvar

G-Kibu Watt-3
G-Kibu Watt-2

8 MW
0 Mvar

Kibu Watt

Kibuye

Karongi

Kilinda

Goma
200 MVAsc

20-Gma-B
220 kV

3-Ghi/Kri/Kya-B
30 kV

3-Cmp/Kri/Kya-B
30 kV

10-Gfu/Mku/Rln-B
110 kV 10-Gfu/Jb1/Rln-B

110 kV

3-Cyi/Nko-B
30 kV

3-Kro/Kbu-B
30 kV

3-Cyi-Ghi-B
30 kV

B-20-Gma-Rba-2
220 kV

B-20-Kri-Rba-2

220 kV

B-20-Rba-Sha-1
220 kV

B-20-Bwi-Kma-1
220 kV

B-20-Kli-Bwi-1
220 kV

B-Ghi-Ghi/Kya-1
30 kV

B-3-Ghi-Gse-2
30 kV

B-3-Ghi-Gse-1
30 kV

B-3-Cyi-Cyi/Nko-1
30 kV

B-3-Nko-Cyi/Nko-1
30 kV

B-3-Kbu-Kro/Nko-2
30 kV

B-3-Kbu-Kro-2
30 kV

B-10-Kli-Kro-1
110 kV

B-20-Kri-Rba-1

220 kV

B-3-Cmp-Kri-2
30 kV

B-3-Cmp-Mku-1
30 kV

B-3-Cmp-Nta-1
30 kV

B-3-Cmp-Mku-2
30 kV

B-3-Cmp-Nta-2
30 kV

B-10-Mku-Nta-2
110 kV

B-10-Gfu-Mku-2
110 kV

B-10-Mku-Nbi-1
110 kV

B-B-10-Mku-Nbi-1-2
110 kV

B-10-Nbi-Ny1-1
110 kV

B-10-Nbi-Ny1-2
110 kV

B-10-Kli-Ny1-2
110 kV

B-10-Kli-Ny1-1
110 kV

B-10-Kli-Kro-2
110 kV

B-20-Kgo-Kli-2
220 kV

B-10-Ny2-Rln-2
110 kV

B-10-Nga-Rln-2
110 kV

B-3-Cyi-Ghi-2
30 kV

B-10-Kbu-Kro-1
110 kV

B-10-Kbu-Kro-2
110 kV

B-20-Kli-Bwi-2
220 kV

B-10-Mku-Nta-1
110 kV

B-3-Kri-Cmp/Kya-1
30 kV

B-10-Ny2-Rln-1
110 kV

B-20-Bwi-Rba-2S

220 kV

B-20-Bwi-Rba-2D
220 kV

B-20-Bwi-Rba-1S
220 kV

B-20-Bwi-Rba-1D
220 kV

B-1-Kbu-KbW-1S
11 kV

B-1-Kbu-KbW-1D
11 kV

B-1-Kbu-KbW-2S
11 kV

B-1-Kbu-KbW-2D
11 kV

G-Ghi-.6-B
6.6 kV

G-Gse-.6-B
6.6 kV

G-Mku-.6-B
6.6 kV

G-Mku-10-B
110 kV

Nta-.6-B-3
6.6 kV

G-Ny2-3-B
110 kV

G-KbW-1-B-2
11 kVG-KbW-1-B-1

11 kV

G-Cyi-3-B
30 kV

G-Kri-20-B
220 kV

G-Ny1-3-B
110 kV

G-Nko-3-B
30 kV

B-20-Bwi-KB2-1
220 kV

B-20-Bwi-KB2-2

B-20-Bwi-KbW-1
220 kV

B-20-Bwi-KbW-2
220 kV

G-KbW-1-B-3
220 kV

B-1-Kbu-KbW-1F_T
11 kV

B-1-Kbu-KbW-2F_T
11 kV

G-Kya-3-B-2
30 kV

B-20-Smb-Rba-1
220 kV

B-20-Smb-Rba-2

220 kV

G-Smb-1-B
11 kV

B-10-Kni-Mku-1
110 kV

B-10-Kni-Mku-2
110 kV

Kni-10-B-2
110 kV

25 MW
0 Mvar

0.3 MW
-0.01 Mvar

0 MW
-0.08 Mvar

0.9 MW
-0.01 Mvar

0 MW
-0.03 Mvar

0.9 MW
0.2 Mvar

0.6 MW
-0.03 Mvar

0.9 MW
0.07 Mvar

27.4 MW
-6.9 Mvar 23.8 MW

-7.8 Mvar 9.1 MW
-7.6 Mvar

24.9 MW
-3.5 Mvar

32 MW
-15.7 Mvar

6.9 MW
-0.05 Mvar

17.7 MW
-0.8 Mvar

7.7 MW
-2 Mvar

19.5 MW
-0.7 Mvar

7.8 MW
-3.2 Mvar

3.4 MW
1.4 Mvar

0 MW
-0.4 Mvar

0 MW
-0.5 Mvar

16.6 MW
-17 Mvar

15 MW
6.8 Mvar

18.2 MW
-22.7 Mvar

0 MW
-2.9 Mvar

15.1 MW
3.2 Mvar

0 MW
-1.1 Mvar

16.6 MW
-17 Mvar

18.1 MW
-17.1 Mvar

0 MW
-0.4 Mvar

0 MW
-0.5 Mvar

0.3 MW
-0.01 Mvar

3.3 MW
0.7 Mvar

24.1 MW
-2.2 Mvar

0.9 MW
0.2 Mvar

24.9 MW
-3.5 Mvar

25 MW
0 Mvar

22.2 MW
-7.1 Mvar

31.6 MW
-16.1 Mvar

18.4 MW
-4.5 Mvar

6.9 MW
0.6 Mvar

15 MW
6.8 Mvar

18.2 MW
-22.7 Mvar

24.8 MW
-3.4 Mvar

32 MW
-15.7 Mvar

27.4 MW
-6.9 Mvar

7.7 MW
-1.2 Mvar

17.6 MW
-0.5 Mvar

17.7 MW
-0.8 Mvar

19.2 MW
-0.1 Mvar

0.6 MW
-0.03 Mvar

7.7 MW
-2 Mvar

6.9 MW
-0.05 Mvar

19.5 MW
-0.7 Mvar

3.4 MW
1.7 Mvar

16.6 MW
0.02 Mvar

15.1 MW
3.2 Mvar

0 MW
-2.9 Mvar

0 MW
-1.1 Mvar

14.5 MW
-0.1 Mvar

7.8 MW
-3.2 Mvar3.4 MW

1.4 Mvar

0.3 MW
-0.01 Mvar

17 MW
0 Mvar

8 MW
0 Mvar

12 MW
0 Mvar

0.6 MW
-0.03 Mvar

11.3 MW
0 Mvar

27.9 MW
0.05 Mvar

98.3
2%

97.0
5%

98.4
3%

96.1
7%

96.4
8%

0.9 MW
-0.01 Mvar

0.9 MW
0.2 Mvar

0 MW
-0.03 Mvar

0 MW
-0.08 Mvar

0.9 MW
0.07 Mvar

3.3 MW
0.7 Mvar

23.8 MW
-7.8 Mvar 9.1 MW

-7.6 Mvar

14.5 MW
-0.1 Mvar

100.
77%

0 MW
-2.9 Mvar

100.
77%

15.1 MW
3.2 Mvar

15.1 MW
3.2 Mvar

100.
71%

18.1 MW
-17.1 Mvar

98.4
9%

0.3 MW
-0.01 Mvar

0.3 MW
-0.01 Mvar

98.5
9%

0.6 MW
-0.03 Mvar

0.6 MW
-0.03 Mvar

96.8
1%

0.9 MW
0.2 Mvar

97.0
6%

98.3
8%

32 MW
-15.7 Mvar

32 MW
-15.7 Mvar

100.
79%

97.0
5%

96.9
5%

27.4 MW
-6.9 Mvar

27.4 MW
-6.9 Mvar

96.9
5%

97.7
%

17.7 MW
-0.8 Mvar

17.7 MW
-0.8 Mvar

97.7
%

19.2 MW
-0.1 Mvar

99.2
5%

19.5 MW
-0.7 Mvar

99.2
5%

6.9 MW
-0.05 Mvar

6.9 MW
-0.05 Mvar

98.9
%

6.9 MW
0.6 Mvar

98.9
%

31.6 MW
-16.1 Mvar

100.
24%

96.1
7%

3.4 MW
1.4 Mvar

3.4 MW
1.4 Mvar

96.1
7%

7.8 MW
-3.2 Mvar

7.8 MW
-3.2 Mvar

98.3
9%

98.6
% 24.9 MW

-3.5 Mvar

24.9 MW
-3.5 Mvar

98.3
8%

24.8 MW
-3.4 Mvar

100.
24%

18.2 MW
-22.7 Mvar

18.2 MW
-22.7 Mvar

7.7 MW
-2 Mvar

7.7 MW
-2 Mvar

96.9
5%

96%

100.
77%

100.
71%

16.6 MW
-17 Mvar

3.4 MW
1.7 Mvar

15 MW
6.8 Mvar

15 MW
6.8 Mvar

99.2
1%

12 MW
0 Mvar

12 MW
0 Mvar

96.9
5%

99.4
8%

11.3 MW
0 Mvar

96%

101.
42%

8 MW
0 Mvar

101.
42%

17 MW
0 Mvar

98.4
9%

0.3 MW
-0.01 Mvar

99.2
5% 27.9 MW

0.05 Mvar

27.9 MW
0.05 Mvar

98.5
9%

0.6 MW
-0.03 Mvar

0.6 MW
-0.03 Mvar

0.3 MW
-0.01 Mvar

100.
71%

0 MW
-0.4 Mvar

100.
71%

17 MW
0 Mvar

8 MW
0 Mvar

100.
71%

100.
71%

0 MW
-0.5 Mvar

100.
71%

98.2
5%

101.
42%

25 MW
0 Mvar

25 MW
0 Mvar

24.1 MW
-2.2 Mvar

11.3 MW
0 Mvar

19.5 MW
-0.7 Mvar

18.4 MW
-4.5 Mvar

16.6 MW
-17 Mvar

0 MW
-0.4 Mvar

16.6 MW
0.02 Mvar

7.7 MW
-1.2 Mvar

17.6 MW
-0.5 Mvar

100.
77%

100.
77%

0 MW
-1.1 Mvar100.

77%

0 MW
-0.5 Mvar

0 MW
-0.9 Mvar

0 MW
0.9 Mvar

0 MW
-2.9 Mvar

0 MW
-1.1 Mvar

B-10-Kgo-Kli-2
110 kV
98.9

%

B-10-Kli-Rka-1
110 kV

98.9
%

B-10-Kbo-Kro-1
110 kV

98.3
8%

10-Kbo/Kro/Mr2-B
110 kV

96.9
9%

10-Kbo/Nte-B 110 kV
96.3

3%

10-Mr2/Nte-B

110 kV96.3
2%

B-10-Mr2/Nte-2
110 kV

96.3
2%

B-10-Kbo/Nte-2
110 kV

96.3
2%

B-10-Bga-Nte-2
110 kV

96.3
2% B-10-Bga-Nte-1

110 kV

95.3
7%

B-10-Bga-Gsh-1
110 kV

95.3
7%

B-10-Bga-Gsh-2
110 kV

95.6
7%

G-Gsh-1-B
11 kV

98.7
5%

B-10-Bga-Bg2-1
110 kV

B-10-Bga-Bg2-2
110 kV

Bg2-10-B-2
110 kV

B-10-Mr2/Nte-1
110 kV

96.4
6%

B-10-Mr1-Mr2-2
110 kV

96.4
6%

B-10-Mr1-Mr2-1
110 kV

96.4
6%

B-.6-Mr1-Rz1-1
6.6 kV

99.6
5%

B-.6-Mr1-Rz1-2
6.6 kV

100.
49%

G-Rz1-.06-B
0.6 kV

100.
95%

B-10-Mr2-Rz2-1
110 kV

96.4
6%

B-10-Mr2-Rz2-2
110 kV

96.7
6%

G-Rz2-.6-B
6.6 kV

96.8
1%

B-20-Bwi-Kma-2
220 kV

B-10-Kma-Rz4-1
110 kV

B-10-Kma-Rz4-2
110 kV

G-Rz4-.6-B
6.6 kV

B-10-Kma-Rz3-1
110 kV

B-10-Kma-Rz3-2
110 kV

G-Rz3-.6-B
6.6 kV

220 kV

G-Kb2-1-B-2
11 kVG-Kb2-1-B-1

11 kV

G-Kibu Watt 2-1
G-Kibu Watt 2-2

Kibu Watt 2

G-Ruzizi 3

Ruzizi 3

G-Ruzizi 4

Ruzizi 4

Kamanyora

Kibogora

G-Ruzizi 2

12.8 MW
0 Mvar

Ruzizi 2

G-Ruzizi 1

3.5 MW
0 Mvar

Ruzizi 1

Mururu 1

Mururu 2

G-Bugarama2

Bugarama2

G-Gishoma

15 MW
0 Mvar

C-Gishoma

Gishoma

Bugarama

Ntendezi

Isolate C.B
Open

10-Kbo/Kro/Mr2-B
110 kV

10-Kbo/Nte-B 110 kV

10-Mr2/Nte-B

110 kV

B-10-Kbo-Kro-1
110 kV

B-10-Kbo/Nte-2
110 kV

B-10-Mr2/Nte-2
110 kV

B-10-Bga-Nte-2
110 kV

B-10-Bga-Nte-1
110 kV

B-10-Bga-Gsh-1
110 kV

B-20-Bwi-Kma-2
220 kV

B-10-Kma-Rz4-1
110 kVB-10-Kma-Rz3-1

110 kV

B-10-Kma-Rz3-2
110 kV

B-10-Kma-Rz4-2
110 kV

B-.6-Mr1-Rz1-1
6.6 kV

B-10-Mr1-Mr2-1
110 kV

B-10-Mr1-Mr2-2
110 kV

B-10-Mr2/Nte-1
110 kV

B-10-Mr2-Rz2-1
110 kV

B-10-Bga-Gsh-2
110 kV

B-10-Kli-Rka-1
110 kV

B-10-Kgo-Kli-2
110 kV

B-.6-Mr1-Rz1-2
6.6 kV

B-10-Mr2-Rz2-2
110 kV

G-Gsh-1-B
11 kV

G-Rz1-.06-B
0.6 kV

G-Rz2-.6-B
6.6 kV

G-Rz4-.6-B
6.6 kV

220 kV

G-Rz3-.6-B
6.6 kV

G-Kb2-1-B-1
11 kV

G-Kb2-1-B-2
11 kV

B-10-Bga-Bg2-1
110 kV

B-10-Bga-Bg2-2
110 kV

Bg2-10-B-2
110 kV

15 MW
-0.8 Mvar

1.2 MW
9.2 Mvar

10.3 MW
-12.2 Mvar

10.3 MW
-12.2 Mvar

8.8 MW
-12.5 Mvar

22.2 MW
-7.1 Mvar

18.6 MW
-5 Mvar

0.4 MW
-1.9 Mvar

13 MW
-2.8 Mvar

13 MW
-2.3 Mvar

12.7 MW
-1.2 Mvar

3.5 MW
-0.2 Mvar

1.1 MW
9.7 Mvar

14.9 MW
-0.6 Mvar

15 MW
-0.8 Mvar

1.4 MW
0.7 Mvar

8.7 MW
-11.5 Mvar

3.4 MW
-0.2 Mvar

13 MW
-2.8 Mvar

0.4 MW
-1.8 Mvar

12.6 MW
-0.9 Mvar

10.3 MW
-12.2 Mvar

13 MW
-2.3 Mvar

1.2 MW
9.2 Mvar

3.5 MW
-0.2 Mvar

12.7 MW
-1.2 Mvar

15 MW
0 Mvar

3.5 MW
0 Mvar

12.8 MW
0 Mvar

96.3
2%

96.3
3%

96.9
9%

1.4 MW
0.7 Mvar

10.3 MW
-12.2 Mvar

8.8 MW
-12.5 Mvar

Isolate C.B
Open

13 MW
-2.3 Mvar

98.3
8%

96.3
2%

10.3 MW
-12.2 Mvar

96.3
2%

13 MW
-2.3 Mvar

96.3
2%

1.2 MW
9.2 Mvar

1.2 MW
9.2 Mvar 95.3

7%

95.3
7%

14.9 MW
-0.6 Mvar

1.1 MW
9.7 Mvar

99.6
5%

3.4 MW
-0.2 Mvar

96.4
6% 0.4 MW

-1.9 Mvar

96.4
6%

0.4 MW
-1.8 Mvar

96.4
6%

13 MW
-2.8 Mvar

13 MW
-2.8 Mvar

96.4
6%

12.6 MW
-0.9 Mvar

95.6
7%

15 MW
-0.8 Mvar

15 MW
-0.8 Mvar

98.9
%

98.9
%

22.2 MW
-7.1 Mvar

100.
49%

3.5 MW
-0.2 Mvar

96.7
6%

12.7 MW
-1.2 Mvar

98.7
5%

15 MW
0 Mvar

100.
95%

3.5 MW
0 Mvar

3.5 MW
0 Mvar

96.8
1%

12.8 MW
0 Mvar

12.8 MW
0 Mvar

15 MW
0 Mvar

8.7 MW
-11.5 Mvar

3.5 MW
-0.2 Mvar

12.7 MW
-1.2 Mvar

10.3 MW
-12.2 Mvar

22.2 MW
-7.1 Mvar

B-20-Mra-Sha-2S
220 kV

20-Mra-B
220 kV

100%

B-20-Mra-Sha-2D
220 kV

99.7
7%

B-20-Sha-Rlm-1D
220 kV

99.7
7%

B-20-Sha-Rlm-2D
220 kV

100.
16%

B-20-Sha-Rlm-2S
220 kV

B-20-Sha-Rlm-1S
220 kV

B-20-Rlm-Rwa-1D
220 kV

100.
16%

B-20-Rlm-Rwa-2D
220 kV

100.
17%

B-20-Kgo-Rwa-2
220 kV 100.

17%B-20-Kgo-Rwa-1
220 kV

100.
07%

B-10-Jb1-Rln-2
110 kV

96.5
%

B-1-Jb1-Jb3-1
15 kV

99.7
6%

B-1-Jb1-Jb3-2
15 kV

99.7
6%

G-Jb3-1-B
15 kV

99.7
6%

B-10-Bre-Jb1-2
110 kV

96.5
%

B-10-Bre-Jb1-1
110 kV

98%

B-10-Bre-Sha-1D
110 kV98%

B-10-Bre-Sha-2D
110 kV

99.2
8%

B-10-Bre-Jb1-D1
110 kV

B-10-Bre-Jb1-D2
110 kV

B-10-Bre-Sha-1D_T1
110 kV

B-10-Bre-Sha-2D_T1
110 kV

B-10-Bre-Gso-1
110 kV

98%

10-Bre/Gso/Msh-B
110 kV

96.8
3%

B-10-Gso-Msh-2
110 kV

96.1
6%

B-10-Msh-Rbo-1
110 kV

B-10-Msh-Rbo-2
110 kV

B-10-Air-Rbo-2
110 kV

B-10-Air-Rbo-1
110 kV

B-10-Air-Rlm-1_S
110 kV

B-10-Air-Rlm-2_S
110 kV

B-10-Msh-Nga-1
110 kV

96.1
6%

B-10-Msh-Nga-2
110 kV

95.9
6%

B-10-Nga-Rln-1
110 kV

95.9
6%

B-10-Kba-Msh-2
110 kV

96.1
6%

10-Kba/Msh/Rwi-B
110 kV

96.6
2%

B-10-Kba-Kre-1
110 kV

96.6
2%

B-10-Kba-Kre-2
110 kV

97.9
5%

B-10-Kre-Nbu-1

110 kV

97.9
5%

B-10-Kre-Nbu-2
110 kV

98.8
4%

B-20-Nbu-Rsu-1
220 kV

100.
28%

B-20-Nbu-Rsu-2
220 kV

100.
28%

B-20-Rlm-Rsu-2S

220 kV

B-20-Rlm-Rsu-1S
220 kV

B-20-Rlm-Rsu-2D
220 kV
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One-Line Diagram   -   OLV1 (Load Flow Analysis)
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220 kV

101.
05%

B-20-Kli-Bwi-2
220 kV

100.
42%

B-20-Bwi-KB2-1
220 kV

101.
05%

Goma
200 MVAsc

G-Smbion

50 MW
0 Mvar

Smbion

G-Nkora

0.3 MW
-0.01 Mvar

Nkora

G-Cyimbiri

0.1 MW
0 Mvar

Cyimbiri

G-Gihira

G-Gisenyi

Gisenyi

C-Gihira

Gihira

G-Keya-.6

Keya

G-Kinigi-1

Kinigi

C-Gifurwe

0 MW
-4.8 Mvar

0 MW
4.8 Mvar

Gifurwe

G-Nyabarongo 2

Nyabarongo 2

C-Rulindo

Rulindo

G-Mukungwa-.6

12 MW
0 Mvar

G-Mukungwa-10

G-Nyabarongo 1

14 MW
1.8 Mvar

Nyabarongo 1

Nyabihu

G-Ntaruka

11.3 MW
0 Mvar

Ntaruka

C-Mukungwa

Mukungwa

Camp Belge

G-Karisimbi

Karisimbi

Rubabu

Bwishura

G-Kibu Watt-1

17 MW
0 Mvar

G-Kibu Watt-3
G-Kibu Watt-2

8 MW
0 Mvar

Kibu Watt

Kibuye

Karongi

Kilinda

Goma
200 MVAsc

20-Gma-B
220 kV

3-Ghi/Kri/Kya-B
30 kV

3-Cmp/Kri/Kya-B
30 kV

10-Gfu/Mku/Rln-B
110 kV 10-Gfu/Jb1/Rln-B

110 kV

3-Cyi/Nko-B
30 kV

3-Kro/Kbu-B
30 kV

3-Cyi-Ghi-B
30 kV

B-20-Gma-Rba-2
220 kV

B-20-Kri-Rba-2

220 kV

B-20-Rba-Sha-1
220 kV

B-20-Bwi-Kma-1
220 kV

B-20-Kli-Bwi-1
220 kV

B-Ghi-Ghi/Kya-1
30 kV

B-3-Ghi-Gse-2
30 kV

B-3-Ghi-Gse-1
30 kV

B-3-Cyi-Cyi/Nko-1
30 kV

B-3-Nko-Cyi/Nko-1
30 kV

B-3-Kbu-Kro/Nko-2
30 kV

B-3-Kbu-Kro-2
30 kV

B-10-Kli-Kro-1
110 kV

B-20-Kri-Rba-1

220 kV

B-3-Cmp-Kri-2
30 kV

B-3-Cmp-Mku-1
30 kV

B-3-Cmp-Nta-1
30 kV

B-3-Cmp-Mku-2
30 kV

B-3-Cmp-Nta-2
30 kV

B-10-Mku-Nta-2
110 kV

B-10-Gfu-Mku-2
110 kV

B-10-Mku-Nbi-1
110 kV

B-B-10-Mku-Nbi-1-2
110 kV

B-10-Nbi-Ny1-1
110 kV

B-10-Nbi-Ny1-2
110 kV

B-10-Kli-Ny1-2
110 kV

B-10-Kli-Ny1-1
110 kV

B-10-Kli-Kro-2
110 kV

B-20-Kgo-Kli-2
220 kV

B-10-Ny2-Rln-2
110 kV

B-10-Nga-Rln-2
110 kV

B-3-Cyi-Ghi-2
30 kV

B-10-Kbu-Kro-1
110 kV

B-10-Kbu-Kro-2
110 kV

B-20-Kli-Bwi-2
220 kV

B-10-Mku-Nta-1
110 kV

B-3-Kri-Cmp/Kya-1
30 kV

B-10-Ny2-Rln-1
110 kV

B-20-Bwi-Rba-2S

220 kV

B-20-Bwi-Rba-2D
220 kV

B-20-Bwi-Rba-1S
220 kV

B-20-Bwi-Rba-1D
220 kV

B-1-Kbu-KbW-1S
11 kV

B-1-Kbu-KbW-1D
11 kV

B-1-Kbu-KbW-2S
11 kV

B-1-Kbu-KbW-2D
11 kV

G-Ghi-.6-B
6.6 kV

G-Gse-.6-B
6.6 kV

G-Mku-.6-B
6.6 kV

G-Mku-10-B
110 kV

Nta-.6-B-3
6.6 kV

G-Ny2-3-B
110 kV

G-KbW-1-B-2
11 kVG-KbW-1-B-1

11 kV

G-Cyi-3-B
30 kV

G-Kri-20-B
220 kV

G-Ny1-3-B
110 kV

G-Nko-3-B
30 kV

B-20-Bwi-KB2-1
220 kV

B-20-Bwi-KB2-2

B-20-Bwi-KbW-1
220 kV

B-20-Bwi-KbW-2
220 kV

G-KbW-1-B-3
220 kV

B-1-Kbu-KbW-1F_T
11 kV

B-1-Kbu-KbW-2F_T
11 kV

G-Kya-3-B-2
30 kV

B-20-Smb-Rba-1
220 kV

B-20-Smb-Rba-2

220 kV

G-Smb-1-B
11 kV

B-10-Kni-Mku-1
110 kV

B-10-Kni-Mku-2
110 kV

Kni-10-B-2
110 kV

25 MW
0 Mvar

0.1 MW
0 Mvar

0 MW
-0.08 Mvar

0.4 MW
0.02 Mvar

0 MW
-0.03 Mvar

0.4 MW
0.2 Mvar

0.3 MW
-0.01 Mvar

0.4 MW
0.1 Mvar

22 MW
-7.2 Mvar 18.4 MW

-4.1 Mvar 5.3 MW
-5.4 Mvar

24.5 MW
-3.4 Mvar

23.8 MW
-14 Mvar

3.8 MW
-1.3 Mvar

14.6 MW
0.5 Mvar

7.7 MW
-2 Mvar

16.3 MW
0.5 Mvar

6.3 MW
-1.4 Mvar

3.5 MW
1.4 Mvar

0 MW
-0.4 Mvar

0 MW
-0.5 Mvar

17.3 MW
-2.2 Mvar

36.2 MW
6.3 Mvar

15.8 MW
15.1 Mvar

0 MW
-2.9 Mvar

31.1 MW
3.3 Mvar

50 MW
-2 Mvar

17.3 MW
14.9 Mvar

15.8 MW
15.1 Mvar

0 MW
-0.4 Mvar

0 MW
-0.5 Mvar

0.1 MW
0 Mvar

3.4 MW
-3.1 Mvar

24.1 MW
-2.2 Mvar

0.4 MW
0.2 Mvar

24.5 MW
-3.4 Mvar

25 MW
0 Mvar

16.3 MW
-5.3 Mvar

23.5 MW
-13.9 Mvar

18.5 MW
-5.5 Mvar

3.8 MW
-1.3 Mvar

36.2 MW
6.3 Mvar

15.7 MW
20.8 Mvar

24.4 MW
-3.3 Mvar

23.8 MW
-14 Mvar

22 MW
-7.2 Mvar

7.7 MW
-1.2 Mvar

14.5 MW
0.9 Mvar

14.6 MW
0.5 Mvar

16 MW
1.2 Mvar

0.3 MW
-0.01 Mvar

7.7 MW
-2 Mvar

3.8 MW
-0.6 Mvar

16.3 MW
0.5 Mvar

3.4 MW
1.7 Mvar

17.3 MW
-2.2 Mvar

31.1 MW
3.3 Mvar

0 MW
-2.9 Mvar

49.9 MW
-1 Mvar

12.9 MW
1.6 Mvar

6.3 MW
-1.4 Mvar3.5 MW

1.4 Mvar

0.1 MW
0 Mvar

17 MW
0 Mvar

8 MW
0 Mvar

50 MW
-2 Mvar

12 MW
0 Mvar

0.3 MW
-0.01 Mvar

11.3 MW
0 Mvar

14 MW
1.8 Mvar

50 MW
0 Mvar 98.0

4%

97.2
3%

98.1
1%

96.2
1%

96.6
1%

0.4 MW
0.02 Mvar

0.4 MW
0.2 Mvar

0 MW
-0.03 Mvar

0 MW
-0.08 Mvar

0.4 MW
0.1 Mvar

3.4 MW
-3.1 Mvar

18.4 MW
-4.1 Mvar 5.3 MW

-5.4 Mvar

12.9 MW
1.6 Mvar

101.
21%

0 MW
-2.9 Mvar

101.
21%

31.1 MW
3.3 Mvar

31.1 MW
3.3 Mvar

101.
05%

15.8 MW
15.1 Mvar

15.8 MW
15.1 Mvar

98.1
4%

0.1 MW
0 Mvar

0.1 MW
0 Mvar

98.1
9%

0.3 MW
-0.01 Mvar

0.3 MW
-0.01 Mvar

97.0
7%

0.4 MW
0.2 Mvar

97.2
4%

98.6
%

23.8 MW
-14 Mvar

23.8 MW
-14 Mvar

101.
23%

96.9
7%

96.8
7%

22 MW
-7.2 Mvar

22 MW
-7.2 Mvar

96.8
7%

97.6
%

14.6 MW
0.5 Mvar

14.6 MW
0.5 Mvar

97.6
%

16 MW
1.2 Mvar

99.1
%

16.3 MW
0.5 Mvar

99.1
%

3.8 MW
-0.6 Mvar

99.1
9%

3.8 MW
-1.3 Mvar

3.8 MW
-1.3 Mvar

99.1
9%

23.5 MW
-13.9 Mvar

100.
42%

96.2
1%

3.5 MW
1.4 Mvar

3.5 MW
1.4 Mvar

96.2
1%

6.3 MW
-1.4 Mvar

6.3 MW
-1.4 Mvar

98.1
1%

98.8
2% 24.5 MW

-3.4 Mvar

24.5 MW
-3.4 Mvar

98.6
%

24.4 MW
-3.3 Mvar

100.
42%

15.7 MW
20.8 Mvar

7.7 MW
-2 Mvar

7.7 MW
-2 Mvar

96.8
7%

96.0
4%

101.
21%

101.
05%

17.3 MW
-2.2 Mvar

3.4 MW
1.7 Mvar

36.2 MW
6.3 Mvar

36.2 MW
6.3 Mvar

98.8
6%

12 MW
0 Mvar

12 MW
0 Mvar

96.8
7%

99.4
%

11.3 MW
0 Mvar

96.0
4%

101.
64%

8 MW
0 Mvar

101.
64%

17 MW
0 Mvar

98.1
4%

0.1 MW
0 Mvar

99.1
% 14 MW

1.8 Mvar

14 MW
1.8 Mvar

98.1
9%

0.3 MW
-0.01 Mvar

0.3 MW
-0.01 Mvar

0.1 MW
0 Mvar

101.
05%

0 MW
-0.4 Mvar

101.
05%

17 MW
0 Mvar

8 MW
0 Mvar

101.
05%

101.
05%

0 MW
-0.5 Mvar

101.
05%

98.4
9%

101.
64%

25 MW
0 Mvar

25 MW
0 Mvar

24.1 MW
-2.2 Mvar

11.3 MW
0 Mvar

16.3 MW
0.5 Mvar

18.5 MW
-5.5 Mvar

17.3 MW
14.9 Mvar

0 MW
-0.4 Mvar

17.3 MW
-2.2 Mvar

7.7 MW
-1.2 Mvar

14.5 MW
0.9 Mvar

101.
26%

101.
21%

50 MW
-2 Mvar

50 MW
-2 Mvar101.

27%

50 MW
0 Mvar

50 MW
0 Mvar

0 MW
-0.5 Mvar

0 MW
-4.8 Mvar

0 MW
4.8 Mvar

0 MW
-2.9 Mvar

49.9 MW
-1 Mvar

B-10-Kgo-Kli-2
110 kV
99.1

9%

B-10-Kli-Rka-1
110 kV

99.1
9%

B-10-Kbo-Kro-1
110 kV

98.6
%

10-Kbo/Kro/Mr2-B
110 kV

97.0
3%

10-Kbo/Nte-B 110 kV
96.2

6%

10-Mr2/Nte-B

110 kV96.2
5%

B-10-Mr2/Nte-2
110 kV

96.2
4%

B-10-Kbo/Nte-2
110 kV

96.2
4%

B-10-Bga-Nte-2
110 kV

96.2
4% B-10-Bga-Nte-1

110 kV

95.3
%

B-10-Bga-Gsh-1
110 kV

95.3
%

B-10-Bga-Gsh-2
110 kV

95.6
%

G-Gsh-1-B
11 kV

99.7
1%

B-10-Bga-Bg2-1
110 kV

B-10-Bga-Bg2-2
110 kV

Bg2-10-B-2
110 kV

B-10-Mr2/Nte-1
110 kV

96.2
8%

B-10-Mr1-Mr2-2
110 kV

96.2
8%

B-10-Mr1-Mr2-1
110 kV

96.2
7%

B-.6-Mr1-Rz1-1
6.6 kV

99.5
1%

B-.6-Mr1-Rz1-2
6.6 kV

99.9
5%

G-Rz1-.06-B
0.6 kV

100.
21%

B-10-Mr2-Rz2-1
110 kV

96.2
8%

B-10-Mr2-Rz2-2
110 kV

96.4
5%

G-Rz2-.6-B
6.6 kV

96.5
8%

B-20-Bwi-Kma-2
220 kV

B-10-Kma-Rz4-1
110 kV

B-10-Kma-Rz4-2
110 kV

G-Rz4-.6-B
6.6 kV

B-10-Kma-Rz3-1
110 kV

B-10-Kma-Rz3-2
110 kV

G-Rz3-.6-B
6.6 kV

220 kV

G-Kb2-1-B-2
11 kVG-Kb2-1-B-1

11 kV

G-Kibu Watt 2-1
G-Kibu Watt 2-2

Kibu Watt 2

G-Ruzizi 3

Ruzizi 3

G-Ruzizi 4

Ruzizi 4

Kamanyora

Kibogora

G-Ruzizi 2

6.4 MW
0 Mvar

Ruzizi 2

G-Ruzizi 1

1.8 MW
0 Mvar

Ruzizi 1

Mururu 1

1.3 MW
1.7 Mvar

Mururu 2

G-Bugarama2

Bugarama2

G-Gishoma

15 MW
0 Mvar

C-Gishoma

Gishoma

Bugarama

Ntendezi

Isolate C.B
Open

10-Kbo/Kro/Mr2-B
110 kV

10-Kbo/Nte-B 110 kV

10-Mr2/Nte-B

110 kV

B-10-Kbo-Kro-1
110 kV

B-10-Kbo/Nte-2
110 kV

B-10-Mr2/Nte-2
110 kV

B-10-Bga-Nte-2
110 kV

B-10-Bga-Nte-1
110 kV

B-10-Bga-Gsh-1
110 kV

B-20-Bwi-Kma-2
220 kV

B-10-Kma-Rz4-1
110 kVB-10-Kma-Rz3-1

110 kV

B-10-Kma-Rz3-2
110 kV

B-10-Kma-Rz4-2
110 kV

B-.6-Mr1-Rz1-1
6.6 kV

B-10-Mr1-Mr2-1
110 kV

B-10-Mr1-Mr2-2
110 kV

B-10-Mr2/Nte-1
110 kV

B-10-Mr2-Rz2-1
110 kV

B-10-Bga-Gsh-2
110 kV

B-10-Kli-Rka-1
110 kV

B-10-Kgo-Kli-2
110 kV

B-.6-Mr1-Rz1-2
6.6 kV

B-10-Mr2-Rz2-2
110 kV

G-Gsh-1-B
11 kV

G-Rz1-.06-B
0.6 kV

G-Rz2-.6-B
6.6 kV

G-Rz4-.6-B
6.6 kV

220 kV

G-Rz3-.6-B
6.6 kV

G-Kb2-1-B-1
11 kV

G-Kb2-1-B-2
11 kV

B-10-Bga-Bg2-1
110 kV

B-10-Bga-Bg2-2
110 kV

Bg2-10-B-2
110 kV

15 MW
-0.8 Mvar

1.2 MW
9.1 Mvar

2.4 MW
-10.9 Mvar

2.4 MW
-10.9 Mvar

0.9 MW
-11.1 Mvar

16.3 MW
-5.3 Mvar

18.7 MW
-5.8 Mvar

1.3 MW
1.7 Mvar

5 MW
-1.6 Mvar

5 MW
-1 Mvar

6.4 MW
-0.3 Mvar

1.7 MW
-0.04 Mvar

1.1 MW
9.7 Mvar

14.9 MW
-0.6 Mvar

15 MW
-0.8 Mvar

1.4 MW
0.7 Mvar

0.9 MW
-10 Mvar

1.7 MW
-0.06 Mvar

5 MW
-1.6 Mvar

1.3 MW
1.7 Mvar

6.3 MW
0.06 Mvar

2.4 MW
-10.9 Mvar

5 MW
-1 Mvar

1.2 MW
9.1 Mvar

1.7 MW
-0.04 Mvar

6.4 MW
-0.3 Mvar

15 MW
0 Mvar

1.8 MW
0 Mvar

6.4 MW
0 Mvar

96.2
5%

96.2
6%

97.0
3%

1.4 MW
0.7 Mvar

2.4 MW
-10.9 Mvar

0.9 MW
-11.1 Mvar

Isolate C.B
Open

5 MW
-1 Mvar

98.6
%

96.2
4%

2.4 MW
-10.9 Mvar

96.2
4%

5 MW
-1 Mvar

96.2
4%

1.2 MW
9.1 Mvar

1.2 MW
9.1 Mvar 95.3

%

95.3
%

14.9 MW
-0.6 Mvar

1.1 MW
9.7 Mvar

99.5
1%

1.7 MW
-0.06 Mvar

96.2
7%

1.3 MW
1.7 Mvar

96.2
8%

1.3 MW
1.7 Mvar

1.3 MW
1.7 Mvar

96.2
8%

5 MW
-1.6 Mvar

5 MW
-1.6 Mvar

96.2
8%

6.3 MW
0.06 Mvar

95.6
%

15 MW
-0.8 Mvar

15 MW
-0.8 Mvar

99.1
9%

18.7 MW
-5.8 Mvar

99.1
9%

16.3 MW
-5.3 Mvar

99.9
5%

1.7 MW
-0.04 Mvar

96.4
5%

6.4 MW
-0.3 Mvar

99.7
1%

15 MW
0 Mvar

100.
21%

1.8 MW
0 Mvar

1.8 MW
0 Mvar

96.5
8%

6.4 MW
0 Mvar

6.4 MW
0 Mvar

15 MW
0 Mvar

0.9 MW
-10 Mvar

1.7 MW
-0.04 Mvar

6.4 MW
-0.3 Mvar

2.4 MW
-10.9 Mvar

16.3 MW
-5.3 Mvar

B-20-Mra-Sha-2S
220 kV

20-Mra-B
220 kV

100%

B-20-Mra-Sha-2D
220 kV

99.9
7%

B-20-Sha-Rlm-1D
220 kV

99.9
7%

B-20-Sha-Rlm-2D
220 kV

100.
27%

B-20-Sha-Rlm-2S
220 kV

B-20-Sha-Rlm-1S
220 kV

B-20-Rlm-Rwa-1D
220 kV

100.
27%

B-20-Rlm-Rwa-2D
220 kV

100.
25%

B-20-Kgo-Rwa-2
220 kV 100.

25%B-20-Kgo-Rwa-1
220 kV

100.
2%

B-10-Jb1-Rln-2
110 kV

96.4
9%

B-1-Jb1-Jb3-1
15 kV

99.7
5%

B-1-Jb1-Jb3-2
15 kV

99.7
5%

G-Jb3-1-B
15 kV

99.7
5%

B-10-Bre-Jb1-2
110 kV

96.4
9%

B-10-Bre-Jb1-1
110 kV

97.7
3%

B-10-Bre-Sha-1D
110 kV97.7

3%

B-10-Bre-Sha-2D
110 kV

98.9
2%

B-10-Bre-Jb1-D1
110 kV

B-10-Bre-Jb1-D2
110 kV

B-10-Bre-Sha-1D_T1
110 kV

B-10-Bre-Sha-2D_T1
110 kV

B-10-Bre-Gso-1
110 kV

97.7
3%

10-Bre/Gso/Msh-B
110 kV

96.5
3%

B-10-Gso-Msh-2
110 kV

95.8
3%

B-10-Msh-Rbo-1
110 kV

B-10-Msh-Rbo-2
110 kV

B-10-Air-Rbo-2
110 kV

B-10-Air-Rbo-1
110 kV

B-10-Air-Rlm-1_S
110 kV

B-10-Air-Rlm-2_S
110 kV

B-10-Msh-Nga-1
110 kV

95.8
3%

B-10-Msh-Nga-2
110 kV

95.8
2%

B-10-Nga-Rln-1
110 kV

95.8
2%

B-10-Kba-Msh-2
110 kV

95.8
3%

10-Kba/Msh/Rwi-B
110 kV

96.5
9%

B-10-Kba-Kre-1
110 kV

96.5
9%

B-10-Kba-Kre-2
110 kV

98.3
2%

B-10-Kre-Nbu-1

110 kV

98.3
2%

B-10-Kre-Nbu-2
110 kV

99.4
3%

B-20-Nbu-Rsu-1
220 kV

100.
31%

B-20-Nbu-Rsu-2
220 kV

100.
31%

B-20-Rlm-Rsu-2S

220 kV

B-20-Rlm-Rsu-1S
220 kV

B-20-Rlm-Rsu-2D
220 kV

100.
31%

B-20-Rlm-Rsu-1D
220 kV 100.

27%

B-10-Kba-Rwi-2
110 kV

96.4
8%

G-Kse-1-B
110 kV

96.5
3%

B-10-Gso-Nde-1
110 kV

96.5
3%

B-10-Gso-Nde-2
110 kV

96.5
3%

B-10-Gha-Nde-2
110 kV

96.0
3%

B-10-Gha-Nde-1
110 kV

95.9
%

B-10-Gha-MKi-1
110 kV

95.9
%

B-10-Gha-MKi-2
110 kV

96.0
9%

10-Gko/Kgo/MKi-B
110 kV

96.0
9%

B-10-Gko-MKi-1
110 kV

96.0
9%

G-Gko-3-B
15 kV

99.5
3%

G-Gko-1-B
15 kV

99.5
3%

B-10-Gko-Jb1-1
110 kV

96.0
9%

B-10-Gko-Jb1-2

110 kV
96.4

9%

G-Gko-10-B
110 kV

96.0
9%

B-10-MKi-Nbg-2
110 kV

96.0
9%

B-10-MKi-Nbg-1

110 kV

96.1
6%

B-10-Jb1-Nbg-2
110 kV

96.1
6%

B-10-Jb1-Nbg-1
110 kV

96.4
9%

B-10-Bre-Sha-1S
110 kV

B-10-Bre-Sha-2S
110 kV

B-10-Jb1-Jb2-1
110 kV

96.4
9%

B-10-Jb1-Jb2-2
110 kV

96.5
%

G-Jb2-10-B
110 kV

96.5
%

B-20-Rba-Sha-2
220 kV

99.9
7%

G-Jabana 2

Jabana 2

C-Nyabugogo

0 MW
0 Mvar

Nyabugogo

G-Gikondo-10G-Gikondo-1

G-Ren AGGREKO

Gikondo

C-Mt.Kigali

0 MW
-9.3 Mvar

0 MW
9.3 Mvar

Mt.Kigali

Gahanga

C-Ndera

0 MW
-9.8 Mvar

0 MW
9.8 Mvar

Ndera

G-KSEZ HFO

Gasogi

C-Kirehe

0 MW
0 Mvar

Rusumo

Nyabugari

Kirehe

Kabarondo

C-Ngarama

Ngarama

Air Port

C-Rubona

Rubona

C-Musha

0 MW
0 Mvar

MushaBirembo

G-Jabana 3

Jabana 3

Jabana 1

Rwabusoro

Rilima

23.5 MW
-19.3 Mvar

Mirama
200 MVAsc

23.5 MW
-19.3 Mvar

Shango

C-Shango

Mirama
200 MVAsc

10-Bre/Gso/Msh-B
110 kV

10-Gko/Kgo/MKi-B
110 kV

20-Mra-B
220 kV

10-Kba/Msh/Rwi-B
110 kV

B-20-Kgo-Kli-1
220 kV

B-20-Kgo-Rwa-1
220 kV

B-20-Kgo-Rwa-2
220 kV

B-20-Rlm-Rsu-1S
220 kV

B-20-Rlm-Rsu-1D
220 kV

B-20-Sha-Rlm-2S
220 kV

B-20-Sha-Rlm-2D
220 kV

B-10-Air-Rlm-1_S
110 kV

B-10-Air-Rlm-2_S
110 kV

B-10-Msh-Rbo-2
110 kV

B-10-Msh-Rbo-1
110 kV

B-10-Msh-Nga-1
110 kV

B-10-Gso-Msh-2
110 kV

B-10-Kba-Msh-2
110 kV

B-10-Bre-Gso-1
110 kV

B-10-Bre-Jb1-1
110 kV

B-10-Bre-Sha-1S
110 kV B-10-Bre-Sha-1D

110 kV

B-10-Gso-Nde-2
110 kV

B-10-Gso-Nde-1
110 kV

B-10-Gha-Nde-2
110 kV

B-10-Gha-Nde-1
110 kV

B-10-Gko-MKi-1
110 kV

B-10-Gko-Jb1-1
110 kV

B-10-Gko-Jb1-2

110 kV

B-10-Jb1-Nbg-1
110 kV

B-10-Jb1-Nbg-2
110 kV

B-10-MKi-Nbg-1

110 kV

B-10-MKi-Nbg-2
110 kV

B-10-Gha-MKi-2
110 kV

B-10-Gha-MKi-1
110 kV

B-10-Jb1-Jb2-1
110 kV

B-10-Jb1-Jb2-2
110 kV

B-1-Jb1-Jb3-1
15 kV

B-1-Jb1-Jb3-2
15 kV

B-10-Jb1-Rln-2
110 kV

B-20-Mra-Sha-2S
220 kV

B-20-Mra-Sha-2D
220 kV

B-10-Nga-Rln-1
110 kV

B-10-Kba-Kre-1
110 kV

B-10-Kba-Kre-2
110 kV

B-10-Kba-Rwi-2
110 kV

B-20-Nbu-Rsu-1
220 kV

B-10-Kre-Nbu-1

110 kV

B-10-Kre-Nbu-2
110 kV

B-20-Nbu-Rsu-2
220 kV

B-20-Rlm-Rsu-2S

220 kV

B-20-Rlm-Rsu-2D
220 kV

B-20-Sha-Rlm-1S
220 kV

B-20-Sha-Rlm-1D
220 kV

B-10-Bre-Jb1-2
110 kV

B-10-Bre-Sha-2S
110 kVB-10-Bre-Sha-2D

110 kV

B-20-Rba-Sha-2
220 kV B-10-Msh-Nga-2

110 kV

B-20-Rlm-Rwa-2D
220 kV

B-20-Rlm-Rwa-1D
220 kV

B-10-Air-Rbo-1
110 kV

B-10-Air-Rbo-2
110 kV

G-Gko-1-B
15 kV

G-Jb2-10-B
110 kV

G-Jb3-1-B
15 kV

G-Gko-10-B
110 kV

G-Gko-3-B
15 kV

G-Kse-1-B
110 kV

B-10-Bre-Sha-1D_T1
110 kV

B-10-Bre-Sha-2D_T1
110 kV

B-10-Bre-Jb1-D1
110 kV

B-10-Bre-Jb1-D2
110 kV

19.1 MW
8.6 Mvar

30.7 MW
25.9 Mvar

64.2 MW
42.3 Mvar

16.1 MW
-2.1 Mvar

8 MW
-6.1 Mvar

11.9 MW
8 Mvar

2.5 MW
-0.9 Mvar

10.9 MW
4.8 Mvar

0 MW
-0.2 Mvar

0 MW
-0.04 Mvar

9.9 MW
5.6 Mvar

11.4 MW
7.5 Mvar

4.5 MW
4.9 Mvar

3.4 MW
1.5 Mvar

47.2 MW
4.6 Mvar

14.9 MW
8.9 Mvar

1.9 MW
1.7 Mvar

2.8 MW
-2.1 Mvar

47.9 MW
-17.3 Mvar

18.3 MW
11.3 Mvar

18.3 MW
-21.3 Mvar44.2 MW

-17.4 Mvar

17.9 MW
6.7 Mvar

30.7 MW
25.9 Mvar

63.7 MW
41.9 Mvar

19.1 MW
8.6 Mvar

16.1 MW
-2 Mvar

8 MW
-6.1 Mvar

11.8 MW
8.2 Mvar

2.5 MW
-0.8 Mvar

0 MW
-0.2 Mvar

8 MW
3.9 Mvar

0 MW
-0.04 Mvar

5.3 MW
-4.7 Mvar

30.4 MW
25.7 Mvar

11.9 MW
8 Mvar

9.9 MW
5.6 Mvar

0 MW
0 Mvar 7.9 MW

6.4 Mvar

11.3 MW
8.1 Mvar

47.9 MW
-17.3 Mvar

11.4 MW
7.5 Mvar

14.8 MW
9.2 Mvar

43.6 MW
3.2 Mvar

1.9 MW
1.9 Mvar

16.1 MW
-2.1 Mvar

10.9 MW
5.2 Mvar

4.5 MW
5.5 Mvar

2.8 MW
-0.8 Mvar

9.9 MW
5.8 Mvar

1.9 MW
1.7 Mvar

14.9 MW
8.9 Mvar

18.3 MW
11.4 Mvar

8 MW
-5.8 Mvar

6.2 MW
-0.3 Mvar

2.8 MW
-2.1 Mvar

17.9 MW
6.7 Mvar

44.1 MW
-10.5 Mvar 18.3 MW

-21.3 Mvar
18.3 MW
11.3 Mvar

18.3 MW
11.3 Mvar

44.2 MW
-17.4 Mvar

47.9 MW
-15.6 Mvar

3.4 MW
1.7 Mvar

64.2 MW
42.3 Mvar

17.9 MW
23.2 Mvar

30.9 MW
17 Mvar

23.5 MW
9.3 Mvar

99.5
3%

96.5
9%

100%

96.0
9%

96.5
3%

8 MW
3.9 Mvar

10.9 MW
4.8 Mvar

43.6 MW
3.2 Mvar

2.5 MW
-0.9 Mvar

23.5 MW
-19.3 Mvar

4.5 MW
4.9 Mvar

3.4 MW
1.5 Mvar

100.
2%

100.
2%

47.9 MW
-17.3 Mvar

47.9 MW
-17.3 Mvar

100.
25%

47.9 MW
-15.6 Mvar

100.
27%

18.3 MW
-21.3 Mvar

18.3 MW
-21.3 Mvar

100.
27%

17.9 MW
6.7 Mvar

95.8
3%

2.8 MW
-0.8 Mvar95.8

3%

95.8
3%

10.9 MW
5.2 Mvar

4.5 MW
5.5 Mvar

97.7
3%

19.1 MW
8.6 Mvar

19.1 MW
8.6 Mvar

97.7
3%

30.7 MW
25.9 Mvar

30.7 MW
25.9 Mvar

97.7
3%

96.5
3%

96.5
3%

0 MW
-0.2 Mvar

0 MW
-0.2 Mvar

96.0
3%

95.9
%

8 MW
-5.8 Mvar

8 MW
-6.1 Mvar

8 MW
-6.1 Mvar

96.0
9%

96.0
9%

11.8 MW
8.2 Mvar

96.4
9%

11.9 MW
8 Mvar

96.4
9%

96.1
6%

9.9 MW
5.6 Mvar

9.9 MW
5.6 Mvar

96.1
6% 1.9 MW

1.7 Mvar

96.0
9%

96.0
9%

16.1 MW
-2.1 Mvar

95.9
%

16.1 MW
-2 Mvar

96.4
9%

0 MW
-0.04 Mvar

0 MW
-0.04 Mvar

96.5
%

99.7
5%

99.7
5%

96.4
9%

5.3 MW
-4.7 Mvar

99.9
7%

95.8
2%

6.2 MW
-0.3 Mvar

96.5
9%

11.3 MW
8.1 Mvar

98.3
2%

11.4 MW
7.5 Mvar

11.4 MW
7.5 Mvar

96.4
8%

3.4 MW
1.7 Mvar

100.
31%

98.3
2%

99.4
3%

14.8 MW
9.2 Mvar

14.9 MW
8.9 Mvar

14.9 MW
8.9 Mvar

18.3 MW
11.4 Mvar

100.
31%

18.3 MW
11.3 Mvar

100.
31%

18.3 MW
11.3 Mvar

99.9
7%

17.9 MW
23.2 Mvar

96.4
9%

30.4 MW
25.7 Mvar

98.9
2%

99.9
7%

30.9 MW
17 Mvar

95.8
2%

2.8 MW
-2.1 Mvar

100.
25%

100.
27% 44.1 MW

-10.5 Mvar
44.2 MW
-17.4 Mvar

44.2 MW
-17.4 Mvar

64.2 MW
42.3 Mvar

2.8 MW
-2.1 Mvar

99.5
3%

96.5
%

99.7
5%

96.0
9%

23.5 MW
-19.3 Mvar

7.9 MW
6.4 Mvar

16.1 MW
-2.1 Mvar

1.9 MW
1.9 Mvar

9.9 MW
5.8 Mvar

1.9 MW
1.7 Mvar

0 MW
0 Mvar

17.9 MW
6.7 Mvar

18.3 MW
11.3 Mvar

23.5 MW
9.3 Mvar

64.2 MW
42.3 Mvar

63.7 MW
41.9 Mvar

2.5 MW
-0.8 Mvar

96.5
3%

0 MW
0 Mvar

0 MW
0 Mvar

0 MW
-9.3 Mvar

0 MW
9.3 Mvar

11.9 MW
8 Mvar

0 MW
-9.8 Mvar

0 MW
9.8 Mvar

0 MW
0 Mvar

B-20-Rlm-Rwa-2S

220 kV

B-20-Rlm-Rwa-1S
220 kV

G-Rwa-3-B
220 kV

100.
25%G-NtB-3-B

30 kV
98.0

3%

B-10-Kgo-Kli-1
110 kV

99.1
4%

B-10-Kli-Rka-2
110 kV

99.5
8%

G-Rka5-3-B
30 kV

99.9
4%

B-10-Hye-Rka-2
110 kV

99.5
8%

B-10-Hye-Rka-1
110 kV 100.

12%

B-10-Bta-Hye-2
110 kV

100.
12%

B-10-Bta-Hye-1
110 kV

100.
87%

B-20-Bta-Mmb-1S
220 kV

B-20-Bta-Mmb-2S
220 kV

B-20-Bta-Mmb-2D

220 kV

100.
21%

B-20-Bta-Mmb-1D
220 kV

100.
14%

B-20-Mmb-Rwa-1D
220 kV

B-20-Mmb-Rwa-2D
220 kV

G-Mmb-3-B
220 kV

100.
21%

B-20-Mmb-Rwa-1S
220 kV

B-20-Mmb-Rwa-2S
220 kV

B-10-Bta-Kgo-1
110 kV

100.
87%

B-10-Bta-Kgo-2
110 kV

99.1
4%

B-20-Bta-Gte-S
220 kV

20-Gte-B
220 kV

B-20-Bta-Gte-D
220 kV

G-Rsu-10-B
110 kV

100.
31%B-10-Kgo-MKi-2

110 kV

99.1
4%

G-Rusumo

Gitega

200 MVAsc

G-Mamba

79.8 MW
-8 Mvar

Mamba

Butare

Huye

G-Rukarara5

1.5 MW
-0.03 Mvar

Rukarara

C-Kigoma

0 MW
0 Mvar

G-Ntaruka B

2.5 MW
-0.05 Mvar

Kigoma

G-Rwabusoro

Gitega

200 MVAsc

20-Gte-B
220 kV

B-10-Kli-Rka-2
110 kV

B-10-Hye-Rka-2
110 kV

B-10-Kgo-Kli-1
110 kV

B-10-Hye-Rka-1
110 kV

B-10-Bta-Hye-1
110 kV

B-10-Bta-Kgo-1
110 kV

B-20-Mmb-Rwa-2S
220 kV

B-20-Mmb-Rwa-2D
220 kV

B-20-Mmb-Rwa-1S
220 kV

B-20-Mmb-Rwa-1D
220 kV

B-20-Bta-Mmb-2S
220 kV

B-20-Bta-Mmb-2D

220 kV

B-20-Bta-Mmb-1S
220 kV

B-20-Bta-Mmb-1D
220 kV

B-20-Bta-Gte-S
220 kV

B-20-Bta-Gte-D
220 kV

B-10-Bta-Kgo-2
110 kV

B-10-Bta-Hye-2
110 kV

B-10-Kgo-MKi-2
110 kV

B-20-Rlm-Rwa-2S

220 kV

B-20-Rlm-Rwa-1S
220 kV

G-Rwa-3-B
220 kV

G-Mmb-3-B
220 kV

G-Rsu-10-B
110 kV

G-Rka5-3-B
30 kV

G-NtB-3-B
30 kV

25.1 MW
-2.5 Mvar

47.1 MW
-10.6 Mvar

21.1 MW
-4.2 Mvar 76.1 MW

-9.9 Mvar

47.1 MW
-10.6 Mvar

25.1 MW
-2.5 Mvar

76 MW
-4 Mvar

24.9 MW
-2.4 Mvar

21.1 MW
-4.2 Mvar

47.2 MW
4.6 Mvar

16.2 MW
-4.7 Mvar

45.3 MW
-13.1 Mvar

36.2 MW
8.9 Mvar

76.1 MW
-9.9 Mvar

18.7 MW
-5.8 Mvar

20.9 MW
-4 Mvar

79.8 MW
-8 Mvar

2.5 MW
-0.05 Mvar

1.5 MW
-0.03 Mvar

99.5
8%

18.7 MW
-5.8 Mvar

99.5
8%

20.9 MW
-4 Mvar

99.1
4%

16.2 MW
-4.7 Mvar

100.
12%

100.
87%

25.1 MW
-2.5 Mvar

25.1 MW
-2.5 Mvar

100.
87%

47.1 MW
-10.6 Mvar

47.1 MW
-10.6 Mvar

100.
21%

76.1 MW
-9.9 Mvar

76.1 MW
-9.9 Mvar

100.
14%

99.1
4%

100.
12%

24.9 MW
-2.4 Mvar

99.1
4%

21.1 MW
-4.2 Mvar

21.1 MW
-4.2 Mvar

100.
25%

100.
21%

79.8 MW
-8 Mvar

79.8 MW
-8 Mvar

100.
31%

47.2 MW
4.6 Mvar

47.2 MW
4.6 Mvar

0 MW
0 Mvar

76 MW
-4 Mvar

99.9
4%

1.5 MW
-0.03 Mvar

1.5 MW
-0.03 Mvar

36.2 MW
8.9 Mvar

45.3 MW
-13.1 Mvar

98.0
3%

2.5 MW
-0.05 Mvar

2.5 MW
-0.05 Mvar

C-Rwinkwabu

0 MW
0 Mvar

Rwinkwabu

0 MW
0 Mvar

(2018年　Dry season)
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One-Line Diagram   -   OLV1 (Load Flow Analysis)

B-20-Kgo-Kli-2
220 kV

101.
15%

B-10-Kli-Kro-2
110 kV

99.7
1%

B-10-Kli-Kro-1
110 kV

99.4
1%

B-3-Kbu-Kro-2
30 kV

100.
12%

3-Kro/Kbu-B
30 kV

100.
11%

B-3-Kbu-Kro/Nko-2
30 kV

99.8
8%B-10-Kbu-Kro-1

110 kV

99.6
3%

B-10-Kbu-Kro-2
110 kV99.4

1%

B-1-Kbu-KbW-1S
11 kV

B-1-Kbu-KbW-2S
11 kV

G-KbW-1-B-2
11 kV

102.
45%

B-1-Kbu-KbW-2D
11 kV

B-1-Kbu-KbW-1D
11 kV

B-1-Kbu-KbW-2F_T
11 kV

102.
45%

B-1-Kbu-KbW-1F_T
11 kV

99.3
1%

G-KbW-1-B-3
220 kV

101.
98%

G-KbW-1-B-1
11 kV

102.
45%

B-20-Bwi-KbW-2
220 kV

101.
98%

B-20-Bwi-KbW-1
220 kV

101.
98%

B-20-Bwi-Kma-1
220 kV

101.
98%

B-20-Bwi-Rba-1S
220 kV

B-20-Bwi-Rba-2S

220 kV

B-20-Kri-Rba-2

220 kV

102.
03%

B-20-Kri-Rba-1

220 kV

102.
05%

G-Kri-20-B
220 kV

B-3-Kri-Cmp/Kya-1
30 kV

3-Cmp/Kri/Kya-B
30 kV

B-3-Cmp-Kri-2
30 kV

B-3-Cmp-Mku-1
30 kV

B-3-Cmp-Mku-2
30 kV

B-10-Mku-Nta-1
110 kV

97.8
7%

B-10-Mku-Nta-2
110 kV

98.4
3%

Nta-.6-B-3
6.6 kV

99.9
3%

B-3-Cmp-Nta-2
30 kV

B-3-Cmp-Nta-1
30 kV

B-10-Mku-Nbi-1
110 kV

97.8
7%

B-B-10-Mku-Nbi-1-2
110 kV

98.4
%

B-10-Nbi-Ny1-1
110 kV

98.4
%

B-10-Nbi-Ny1-2
110 kV

99.8
3%

G-Ny1-3-B
110 kV

99.8
3%

B-10-Kli-Ny1-2
110 kV

99.8
3%

B-10-Kli-Ny1-1
110 kV

99.7
1%

G-Mku-10-B
110 kV

97.8
7%

G-Mku-.6-B
6.6 kV

98.8
8%

B-10-Gfu-Mku-2
110 kV 97.8

7%

10-Gfu/Mku/Rln-B
110 kV

97.6
%

10-Gfu/Jb1/Rln-B
110 kV

97.4
%

B-10-Nga-Rln-2
110 kV

97.4
%

B-10-Ny2-Rln-2
110 kV

97.4
%

B-10-Ny2-Rln-1
110 kV

97.7
%

G-Ny2-3-B
110 kV

97.7
%

B-10-Kni-Mku-1
110 kV

B-10-Kni-Mku-2
110 kV

Kni-10-B-2
110 kV

3-Ghi/Kri/Kya-B
30 kV

G-Kya-3-B-2
30 kV

B-Ghi-Ghi/Kya-1
30 kV

B-3-Ghi-Gse-1
30 kV

B-3-Ghi-Gse-2
30 kV

G-Gse-.6-B
6.6 kV

G-Ghi-.6-B
6.6 kV

B-3-Cyi-Ghi-2
30 kV

101.
44%

3-Cyi-Ghi-B
30 kV

101.
37%

3-Cyi/Nko-B
30 kV

101.
48%

B-3-Cyi-Cyi/Nko-1
30 kV

101.
54%

G-Cyi-3-B
30 kV

101.
54%

B-3-Nko-Cyi/Nko-1
30 kV

101.
63%

G-Nko-3-B
30 kV

101.
63%

B-20-Bwi-Rba-2D
220 kV

102.
03%

B-20-Bwi-Rba-1D
220 kV

101.
98%

B-20-Rba-Sha-1
220 kV

102.
03%

B-20-Smb-Rba-2

220 kV
102.

03%B-20-Smb-Rba-1
220 kV

102.
09%

G-Smb-1-B
11 kV

102.
09%

B-20-Gma-Rba-2
220 kV

102.
03%

20-Gma-B
220 kV

102.
05%

B-20-Kli-Bwi-1
220 kV

101.
98%

B-20-Kli-Bwi-2
220 kV

101.
15%

B-20-Bwi-KB2-1
220 kV

101.
98%

Goma
200 MVAsc

G-Smbion

50 MW
0 Mvar

Smbion

G-Nkora

0.6 MW
-0.03 Mvar

Nkora

G-Cyimbiri

0.3 MW
-0.01 Mvar

Cyimbiri

G-Gihira

G-Gisenyi

Gisenyi

C-Gihira

Gihira

G-Keya-.6

Keya

G-Kinigi-1

Kinigi

C-Gifurwe

0 MW
-4.8 Mvar

0 MW
4.8 Mvar

Gifurwe

G-Nyabarongo 2

16.9 MW
4.2 Mvar

Nyabarongo 2

C-Rulindo

0 MW
-10.1 Mvar

0 MW
10.1 Mvar

Rulindo

G-Mukungwa-.6

12 MW
8.1 Mvar

G-Mukungwa-10

G-Nyabarongo 1

27.9 MW
-1.5 Mvar

Nyabarongo 1

Nyabihu

G-Ntaruka

11.3 MW
7 Mvar

Ntaruka

C-Mukungwa

0 MW
0 Mvar

Mukungwa

Camp Belge

G-Karisimbi

Karisimbi

Rubabu

Bwishura

G-Kibu Watt-1

17 MW
0 Mvar

G-Kibu Watt-3
G-Kibu Watt-2

8 MW
0 Mvar

Kibu Watt

Kibuye

Karongi

Kilinda

Goma
200 MVAsc

20-Gma-B
220 kV

3-Ghi/Kri/Kya-B
30 kV

3-Cmp/Kri/Kya-B
30 kV

10-Gfu/Mku/Rln-B
110 kV 10-Gfu/Jb1/Rln-B

110 kV

3-Cyi/Nko-B
30 kV

3-Kro/Kbu-B
30 kV

3-Cyi-Ghi-B
30 kV

B-20-Gma-Rba-2
220 kV

B-20-Kri-Rba-2

220 kV

B-20-Rba-Sha-1
220 kV

B-20-Bwi-Kma-1
220 kV

B-20-Kli-Bwi-1
220 kV

B-Ghi-Ghi/Kya-1
30 kV

B-3-Ghi-Gse-2
30 kV

B-3-Ghi-Gse-1
30 kV

B-3-Cyi-Cyi/Nko-1
30 kV

B-3-Nko-Cyi/Nko-1
30 kV

B-3-Kbu-Kro/Nko-2
30 kV

B-3-Kbu-Kro-2
30 kV

B-10-Kli-Kro-1
110 kV

B-20-Kri-Rba-1

220 kV

B-3-Cmp-Kri-2
30 kV

B-3-Cmp-Mku-1
30 kV

B-3-Cmp-Nta-1
30 kV

B-3-Cmp-Mku-2
30 kV

B-3-Cmp-Nta-2
30 kV

B-10-Mku-Nta-2
110 kV

B-10-Gfu-Mku-2
110 kV

B-10-Mku-Nbi-1
110 kV

B-B-10-Mku-Nbi-1-2
110 kV

B-10-Nbi-Ny1-1
110 kV

B-10-Nbi-Ny1-2
110 kV

B-10-Kli-Ny1-2
110 kV

B-10-Kli-Ny1-1
110 kV

B-10-Kli-Kro-2
110 kV

B-20-Kgo-Kli-2
220 kV

B-10-Ny2-Rln-2
110 kV

B-10-Nga-Rln-2
110 kV

B-3-Cyi-Ghi-2
30 kV

B-10-Kbu-Kro-1
110 kV

B-10-Kbu-Kro-2
110 kV

B-20-Kli-Bwi-2
220 kV

B-10-Mku-Nta-1
110 kV

B-3-Kri-Cmp/Kya-1
30 kV

B-10-Ny2-Rln-1
110 kV

B-20-Bwi-Rba-2S

220 kV

B-20-Bwi-Rba-2D
220 kV

B-20-Bwi-Rba-1S
220 kV

B-20-Bwi-Rba-1D
220 kV

B-1-Kbu-KbW-1S
11 kV

B-1-Kbu-KbW-1D
11 kV

B-1-Kbu-KbW-2S
11 kV

B-1-Kbu-KbW-2D
11 kV

G-Ghi-.6-B
6.6 kV

G-Gse-.6-B
6.6 kV

G-Mku-.6-B
6.6 kV

G-Mku-10-B
110 kV

Nta-.6-B-3
6.6 kV

G-Ny2-3-B
110 kV

G-KbW-1-B-2
11 kVG-KbW-1-B-1

11 kV

G-Cyi-3-B
30 kV

G-Kri-20-B
220 kV

G-Ny1-3-B
110 kV

G-Nko-3-B
30 kV

B-20-Bwi-KB2-1
220 kV

B-20-Bwi-KB2-2

B-20-Bwi-KbW-1
220 kV

B-20-Bwi-KbW-2
220 kV

G-KbW-1-B-3
220 kV

B-1-Kbu-KbW-1F_T
11 kV

B-1-Kbu-KbW-2F_T
11 kV

G-Kya-3-B-2
30 kV

B-20-Smb-Rba-1
220 kV

B-20-Smb-Rba-2

220 kV

G-Smb-1-B
11 kV

B-10-Kni-Mku-1
110 kV

B-10-Kni-Mku-2
110 kV

Kni-10-B-2
110 kV

25 MW
0 Mvar

0.3 MW
-0.01 Mvar

0 MW
-0.08 Mvar

0.9 MW
-0.01 Mvar

0 MW
-0.03 Mvar

0.9 MW
0.2 Mvar

0.6 MW
-0.03 Mvar

0.9 MW
0.08 Mvar

12.9 MW
-2.7 Mvar 6.4 MW

-0.9 Mvar 0.9 MW
7.5 Mvar

24.9 MW
-3.4 Mvar

9.8 MW
-6.7 Mvar

3.2 MW
-0.8 Mvar

18.4 MW
-3.4 Mvar

4.6 MW
3.4 Mvar

21.8 MW
-2.3 Mvar

9 MW
-0.4 Mvar

10.4 MW
0.7 Mvar

0 MW
-0.4 Mvar

0 MW
-0.5 Mvar

0.1 MW
-5.3 Mvar

0 MW
-2.9 Mvar

33.2 MW
13 Mvar

44.4 MW
16.3 Mvar

0 MW
-2.9 Mvar

46.7 MW
8.6 Mvar

50 MW
-2 Mvar

0.1 MW
12.2 Mvar

44.4 MW
16.3 Mvar

47.2 MW
4.7 Mvar

0 MW
-0.4 Mvar

0 MW
-0.5 Mvar

0.3 MW
-0.01 Mvar

6.5 MW
-1.5 Mvar

24.1 MW
-2.1 Mvar

0.9 MW
0.2 Mvar

24.9 MW
-3.4 Mvar

25 MW
0 Mvar

14.9 MW
-0.4 Mvar

9.7 MW
-6 Mvar

6 MW
0.9 Mvar

3.2 MW
-0.06 Mvar

33.2 MW
13 Mvar

44.2 MW
21.6 Mvar

24.8 MW
-3.3 Mvar

9.8 MW
-6.7 Mvar

12.9 MW
-2.7 Mvar

4.6 MW
4.2 Mvar

18.2 MW
-3.1 Mvar

18.4 MW
-3.4 Mvar

21.4 MW
-1.9 Mvar

0.6 MW
-0.03 Mvar

4.6 MW
3.4 Mvar

3.2 MW
-0.8 Mvar

21.8 MW
-2.3 Mvar

10.4 MW
0.7 Mvar

0.1 MW
-5.3 Mvar

46.7 MW
8.6 Mvar

0 MW
-2.9 Mvar

49.9 MW
-1 Mvar

0 MW
-2.9 Mvar

5.5 MW
-7.8 Mvar

9 MW
-0.4 Mvar10.3 MW

1 Mvar

0.3 MW
-0.01 Mvar

17 MW
0 Mvar

8 MW
0 Mvar

50 MW
-2 Mvar

12 MW
8.1 Mvar

0.6 MW
-0.03 Mvar

11.3 MW
7 Mvar

27.9 MW
-1.5 Mvar

16.9 MW
4.2 Mvar

50 MW
0 Mvar 101.

37%

100.
11%

101.
48%

97.4
%

97.6
%

102.
05%

0.9 MW
-0.01 Mvar

0.9 MW
0.2 Mvar

0 MW
-0.03 Mvar

0 MW
-0.08 Mvar

0.9 MW
0.08 Mvar

6.5 MW
-1.5 Mvar

6.4 MW
-0.9 Mvar 0.9 MW

7.5 Mvar

5.5 MW
-7.8 Mvar

102.
03%

0 MW
-2.9 Mvar

0 MW
-2.9 Mvar

102.
03%

0 MW
-2.9 Mvar

102.
03%

46.7 MW
8.6 Mvar

46.7 MW
8.6 Mvar

101.
98%

101.
98%

44.4 MW
16.3 Mvar

44.4 MW
16.3 Mvar

101.
54%

0.3 MW
-0.01 Mvar

0.3 MW
-0.01 Mvar

101.
63%

0.6 MW
-0.03 Mvar

0.6 MW
-0.03 Mvar

99.8
8%

0.9 MW
0.2 Mvar

100.
12%

99.4
1%

9.8 MW
-6.7 Mvar

9.8 MW
-6.7 Mvar

102.
05%

98.4
3%

97.8
7%

12.9 MW
-2.7 Mvar

12.9 MW
-2.7 Mvar

97.8
7%

98.4
%

18.4 MW
-3.4 Mvar

18.4 MW
-3.4 Mvar

98.4
%

21.4 MW
-1.9 Mvar

99.8
3%

21.8 MW
-2.3 Mvar

99.8
3%

3.2 MW
-0.8 Mvar

3.2 MW
-0.8 Mvar

99.7
1%

3.2 MW
-0.06 Mvar

99.7
1%

9.7 MW
-6 Mvar

101.
15%

97.4
%

10.3 MW
1 Mvar

97.4
%

9 MW
-0.4 Mvar

9 MW
-0.4 Mvar

101.
44%

99.6
3% 24.9 MW

-3.4 Mvar

24.9 MW
-3.4 Mvar

99.4
1%

24.8 MW
-3.3 Mvar

101.
15%

44.2 MW
21.6 Mvar

4.6 MW
3.4 Mvar

4.6 MW
3.4 Mvar

97.8
7%

97.7
%

102.
03%

101.
98%

0.1 MW
-5.3 Mvar

10.4 MW
0.7 Mvar

10.4 MW
0.7 Mvar

33.2 MW
13 Mvar

33.2 MW
13 Mvar

98.8
8%

12 MW
8.1 Mvar

12 MW
8.1 Mvar

97.8
7%

99.9
3%

11.3 MW
7 Mvar

97.7
% 16.9 MW

4.2 Mvar

102.
45%

8 MW
0 Mvar

102.
45%

17 MW
0 Mvar

101.
54%

0.3 MW
-0.01 Mvar

99.8
3% 27.9 MW

-1.5 Mvar

27.9 MW
-1.5 Mvar

101.
63%

0.6 MW
-0.03 Mvar

0.6 MW
-0.03 Mvar

0.3 MW
-0.01 Mvar

101.
98%

0 MW
-0.4 Mvar

101.
98%

17 MW
0 Mvar

8 MW
0 Mvar

101.
98%

101.
98%

0 MW
-0.5 Mvar

101.
98%

99.3
1%

102.
45%

25 MW
0 Mvar

25 MW
0 Mvar

24.1 MW
-2.1 Mvar

0 MW
0 Mvar

16.9 MW
4.2 Mvar

11.3 MW
7 Mvar

21.8 MW
-2.3 Mvar

6 MW
0.9 Mvar

0.1 MW
12.2 Mvar

0 MW
-0.4 Mvar

0.1 MW
-5.3 Mvar

4.6 MW
4.2 Mvar

18.2 MW
-3.1 Mvar

102.
09%

102.
03%

50 MW
-2 Mvar

50 MW
-2 Mvar102.

09%

50 MW
0 Mvar

50 MW
0 Mvar

47.2 MW
4.7 Mvar

0 MW
-0.5 Mvar

0 MW
-4.8 Mvar

0 MW
4.8 Mvar

0 MW
-10.1 Mvar

0 MW
10.1 Mvar

0 MW
-2.9 Mvar

49.9 MW
-1 Mvar

B-10-Kgo-Kli-2
110 kV
99.7

1%

B-10-Kli-Rka-1
110 kV

99.7
1%

B-10-Kbo-Kro-1
110 kV

99.4
1%

10-Kbo/Kro/Mr2-B
110 kV

98.4
4%

10-Kbo/Nte-B 110 kV
98.0

7%

10-Mr2/Nte-B

110 kV98.0
7%

B-10-Mr2/Nte-2
110 kV

98.0
6%

B-10-Kbo/Nte-2
110 kV

98.0
6%

B-10-Bga-Nte-2
110 kV

98.0
6% B-10-Bga-Nte-1

110 kV

97.3
1%

B-10-Bga-Gsh-1
110 kV

97.3
1%

B-10-Bga-Gsh-2
110 kV

97.7
7%

G-Gsh-1-B
11 kV

99.4
1%

B-10-Bga-Bg2-1
110 kV

B-10-Bga-Bg2-2
110 kV

Bg2-10-B-2
110 kV

B-10-Mr2/Nte-1
110 kV

98.2
6%

B-10-Mr1-Mr2-2
110 kV

98.2
6%

B-10-Mr1-Mr2-1
110 kV

98.2
5%

B-.6-Mr1-Rz1-1
6.6 kV

99.5
3%

B-.6-Mr1-Rz1-2
6.6 kV

100.
37%

G-Rz1-.06-B
0.6 kV

100.
83%

B-10-Mr2-Rz2-1
110 kV

98.2
6%

B-10-Mr2-Rz2-2
110 kV

98.6
6%

G-Rz2-.6-B
6.6 kV

100%

B-20-Bwi-Kma-2
220 kV

102.
56%

B-10-Kma-Rz4-1
110 kV

100.
23%

B-10-Kma-Rz4-2
110 kV

100.
25%

G-Rz4-.6-B
6.6 kV

B-10-Kma-Rz3-1
110 kV

100.
23%

B-10-Kma-Rz3-2
110 kV

100.
63%

G-Rz3-.6-B
6.6 kV 100.

28%

220 kV

G-Kb2-1-B-2
11 kVG-Kb2-1-B-1

11 kV

G-Kibu Watt 2-1
G-Kibu Watt 2-2

Kibu Watt 2

G-Ruzizi 3

48 MW
0 Mvar

Ruzizi 3

G-Ruzizi 4

Ruzizi 4

Kamanyora

Kibogora

G-Ruzizi 2

12.8 MW
1.8 Mvar

Ruzizi 2

G-Ruzizi 1

3.5 MW
0 Mvar

Ruzizi 1

Mururu 1

1 MW
2.7 Mvar

Mururu 2

G-Bugarama2

Bugarama2

G-Gishoma

C-Gishoma

0 MW
-10.6 Mvar

0 MW
10.6 Mvar

Gishoma

Bugarama

Ntendezi

Isolate C.B
Open

10-Kbo/Kro/Mr2-B
110 kV

10-Kbo/Nte-B 110 kV

10-Mr2/Nte-B

110 kV

B-10-Kbo-Kro-1
110 kV

B-10-Kbo/Nte-2
110 kV

B-10-Mr2/Nte-2
110 kV

B-10-Bga-Nte-2
110 kV

B-10-Bga-Nte-1
110 kV

B-10-Bga-Gsh-1
110 kV

B-20-Bwi-Kma-2
220 kV

B-10-Kma-Rz4-1
110 kVB-10-Kma-Rz3-1

110 kV

B-10-Kma-Rz3-2
110 kV

B-10-Kma-Rz4-2
110 kV

B-.6-Mr1-Rz1-1
6.6 kV

B-10-Mr1-Mr2-1
110 kV

B-10-Mr1-Mr2-2
110 kV

B-10-Mr2/Nte-1
110 kV

B-10-Mr2-Rz2-1
110 kV

B-10-Bga-Gsh-2
110 kV

B-10-Kli-Rka-1
110 kV

B-10-Kgo-Kli-2
110 kV

B-.6-Mr1-Rz1-2
6.6 kV

B-10-Mr2-Rz2-2
110 kV

G-Gsh-1-B
11 kV

G-Rz1-.06-B
0.6 kV

G-Rz2-.6-B
6.6 kV

G-Rz4-.6-B
6.6 kV

220 kV

G-Rz3-.6-B
6.6 kV

G-Kb2-1-B-1
11 kV

G-Kb2-1-B-2
11 kV

B-10-Bga-Bg2-1
110 kV

B-10-Bga-Bg2-2
110 kV

Bg2-10-B-2
110 kV

0.04 MW
-10.5 Mvar

17.8 MW
-0.7 Mvar

9.2 MW
1.4 Mvar

9.1 MW
2 Mvar

12.1 MW
1.8 Mvar

14.9 MW
-0.4 Mvar

6 MW
0.9 Mvar

47.9 MW
-5.2 Mvar

0 MW
-0.5 Mvar

1 MW
2.7 Mvar

11.7 MW
-1.7 Mvar

11.7 MW
-1.2 Mvar

12.7 MW
0.7 Mvar

47.5 MW
-6.9 Mvar

3.5 MW
-0.2 Mvar

17.6 MW
-0.4 Mvar

0.04 MW
-10.5 Mvar

0.02 MW
-10.2 Mvar

2.9 MW
1.6 Mvar

47.6 MW
-5.9 Mvar

0 MW
-0.5 Mvar

47.5 MW
-6.9 Mvar

12.1 MW
1.8 Mvar

3.4 MW
-0.2 Mvar

11.7 MW
-1.7 Mvar

1 MW
2.7 Mvar

12.6 MW
1 Mvar

9.1 MW
2 Mvar

11.7 MW
-1.2 Mvar

17.8 MW
-0.7 Mvar

3.5 MW
-0.2 Mvar

12.7 MW
0.7 Mvar

47.9 MW
-5.2 Mvar

3.5 MW
0 Mvar

12.8 MW
1.8 Mvar

48 MW
0 Mvar

100.
28%

98.0
7%

98.0
7%

98.4
4%

2.9 MW
1.6 Mvar
9.2 MW
1.4 Mvar

Isolate C.B
Open

11.7 MW
-1.2 Mvar

9.1 MW
2 Mvar

99.4
1%

12.1 MW
1.8 Mvar

98.0
6%98.0

6%

11.7 MW
-1.2 Mvar

98.0
6%

17.8 MW
-0.7 Mvar

17.8 MW
-0.7 Mvar 97.3

1%

97.3
1%

0.04 MW
-10.5 Mvar

0.04 MW
-10.5 Mvar

17.6 MW
-0.4 Mvar

102.
56%

47.5 MW
-6.9 Mvar

47.5 MW
-6.9 Mvar

100.
23%

0 MW
-0.5 Mvar

0 MW
-0.5 Mvar

100.
23%

47.6 MW
-5.9 Mvar100.

63%

47.9 MW
-5.2 Mvar

47.9 MW
-5.2 Mvar

100.
25%

99.5
3%

3.4 MW
-0.2 Mvar

98.2
5%

1 MW
2.7 Mvar

98.2
6%

1 MW
2.7 Mvar

1 MW
2.7 Mvar

98.2
6%

11.7 MW
-1.7 Mvar

11.7 MW
-1.7 Mvar

98.2
6%

12.6 MW
1 Mvar

97.7
7%

0.02 MW
-10.2 Mvar

99.7
1% 6 MW

0.9 Mvar

99.7
1%

14.9 MW
-0.4 Mvar

100.
37%

3.5 MW
-0.2 Mvar

98.6
6%

12.7 MW
0.7 Mvar

99.4
1%

100.
83%

3.5 MW
0 Mvar

3.5 MW
0 Mvar

100%

12.8 MW
1.8 Mvar

12.8 MW
1.8 Mvar

48 MW
0 Mvar

48 MW
0 Mvar

12.1 MW
1.8 Mvar

3.5 MW
-0.2 Mvar

12.7 MW
0.7 Mvar

9.1 MW
2 Mvar

14.9 MW
-0.4 Mvar

0 MW
-10.6 Mvar

0 MW
10.6 Mvar

B-20-Mra-Sha-2S
220 kV

20-Mra-B
220 kV

100%

B-20-Mra-Sha-2D
220 kV

100.
19%

B-20-Sha-Rlm-1D
220 kV

100.
19%

B-20-Sha-Rlm-2D
220 kV

100.
51%

B-20-Sha-Rlm-2S
220 kV

B-20-Sha-Rlm-1S
220 kV

B-20-Rlm-Rwa-1D
220 kV

100.
51%

B-20-Rlm-Rwa-2D
220 kV

100.
74%

B-20-Kgo-Rwa-2
220 kV 100.

74%B-20-Kgo-Rwa-1
220 kV

100.
84%

B-10-Jb1-Rln-2
110 kV

96.4
6%

B-1-Jb1-Jb3-1
15 kV

99.1
5%

B-1-Jb1-Jb3-2
15 kV

99.1
5%

G-Jb3-1-B
15 kV

99.1
5%

B-10-Bre-Jb1-2
110 kV

96.4
6%

B-10-Bre-Jb1-1
110 kV

97.6
7%

B-10-Bre-Sha-1D
110 kV97.6

7%

B-10-Bre-Sha-2D
110 kV

99.0
6%

B-10-Bre-Jb1-D1
110 kV

B-10-Bre-Jb1-D2
110 kV

B-10-Bre-Sha-1D_T1
110 kV

B-10-Bre-Sha-2D_T1
110 kV

B-10-Bre-Gso-1
110 kV

97.6
7%

10-Bre/Gso/Msh-B
110 kV

95.9
3%

B-10-Gso-Msh-2
110 kV

95.8
3%

B-10-Msh-Rbo-1
110 kV

95.8
3%

B-10-Msh-Rbo-2
110 kV

95.9
7%

B-10-Air-Rbo-2
110 kV

95.9
7%

B-10-Air-Rbo-1
110 kV

96.6
4%

B-10-Air-Rlm-1_S
110 kV

96.6
4%

B-10-Air-Rlm-2_S
110 kV

99.1
9%

B-10-Msh-Nga-1
110 kV

95.8
3%

B-10-Msh-Nga-2
110 kV

96.5
9%

B-10-Nga-Rln-1
110 kV

96.5
9%

B-10-Kba-Msh-2
110 kV

95.8
3%

10-Kba/Msh/Rwi-B
110 kV

96.1
5%

B-10-Kba-Kre-1
110 kV

96.1
5%

B-10-Kba-Kre-2
110 kV

97.5
8%

B-10-Kre-Nbu-1

110 kV

97.5
8%

B-10-Kre-Nbu-2
110 kV

98.7
8%

B-20-Nbu-Rsu-1
220 kV

100.
55%

B-20-Nbu-Rsu-2
220 kV

100.
55%

B-20-Rlm-Rsu-2S

220 kV

B-20-Rlm-Rsu-1S
220 kV

B-20-Rlm-Rsu-2D
220 kV

100.
55%

B-20-Rlm-Rsu-1D
220 kV 100.

51%

B-10-Kba-Rwi-2
110 kV

96.0
9%

G-Kse-1-B
110 kV

95.9
3%

B-10-Gso-Nde-1
110 kV

95.9
3%

B-10-Gso-Nde-2
110 kV

95.6
2%

B-10-Gha-Nde-2
110 kV

95.6
2%

B-10-Gha-Nde-1
110 kV

95.6
2%

B-10-Gha-MKi-1
110 kV

95.6
2%

B-10-Gha-MKi-2
110 kV

96.0
1%

10-Gko/Kgo/MKi-B
110 kV

96.0
1%

B-10-Gko-MKi-1
110 kV

95.9
8%

G-Gko-3-B
15 kV

98.9
4%

G-Gko-1-B
15 kV

98.9
4%

B-10-Gko-Jb1-1
110 kV

95.9
8%

B-10-Gko-Jb1-2

110 kV
96.4

6%

G-Gko-10-B
110 kV

95.9
8%

B-10-MKi-Nbg-2
110 kV

96.0
1%

B-10-MKi-Nbg-1

110 kV

96.0
4%

B-10-Jb1-Nbg-2
110 kV
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One-Line Diagram   -   OLV1 (Load Flow Analysis)
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220 kV

101.
74%

B-20-Bwi-Rba-1D
220 kV

101.
75%

B-20-Rba-Sha-1
220 kV

101.
74%

B-20-Smb-Rba-2

220 kV
101.

74%B-20-Smb-Rba-1
220 kV

101.
79%

G-Smb-1-B
11 kV

101.
8%

B-20-Gma-Rba-2
220 kV

101.
74%

20-Gma-B
220 kV

101.
76%

B-20-Kli-Bwi-1
220 kV

101.
75%

B-20-Kli-Bwi-2
220 kV

100.
73%

B-20-Bwi-KB2-1
220 kV

101.
75%

Goma
200 MVAsc

G-Smbion

50 MW
0 Mvar

Smbion

G-Nkora

0.3 MW
-0.01 Mvar

Nkora

G-Cyimbiri

0.1 MW
0 Mvar

Cyimbiri

G-Gihira

G-Gisenyi

Gisenyi

C-Gihira

Gihira

G-Keya-.6

Keya

G-Kinigi-1

Kinigi

C-Gifurwe

0 MW
-13.1 Mvar

0 MW
13.1 Mvar

Gifurwe

G-Nyabarongo 2

8.5 MW
-0.3 Mvar

Nyabarongo 2

C-Rulindo

0 MW
-9.9 Mvar

0 MW
9.9 Mvar

Rulindo

G-Mukungwa-.6

12 MW
0 Mvar

G-Mukungwa-10

G-Nyabarongo 1

14 MW
-0.7 Mvar

Nyabarongo 1

Nyabihu

G-Ntaruka

11.3 MW
0 Mvar

Ntaruka

C-Mukungwa

0 MW
-9.9 Mvar

0 MW
9.9 Mvar

Mukungwa

Camp Belge

G-Karisimbi

Karisimbi

Rubabu

Bwishura

74.8 MW
-7.6 Mvar

G-Kibu Watt-1

17 MW
0 Mvar

G-Kibu Watt-3
G-Kibu Watt-2

8 MW
0 Mvar

Kibu Watt

Kibuye

Karongi

Kilinda

Goma
200 MVAsc

20-Gma-B
220 kV

3-Ghi/Kri/Kya-B
30 kV

3-Cmp/Kri/Kya-B
30 kV

10-Gfu/Mku/Rln-B
110 kV 10-Gfu/Jb1/Rln-B

110 kV

3-Cyi/Nko-B
30 kV

3-Kro/Kbu-B
30 kV

3-Cyi-Ghi-B
30 kV

B-20-Gma-Rba-2
220 kV

B-20-Kri-Rba-2

220 kV

B-20-Rba-Sha-1
220 kV

B-20-Bwi-Kma-1
220 kV

B-20-Kli-Bwi-1
220 kV

B-Ghi-Ghi/Kya-1
30 kV

B-3-Ghi-Gse-2
30 kV

B-3-Ghi-Gse-1
30 kV

B-3-Cyi-Cyi/Nko-1
30 kV

B-3-Nko-Cyi/Nko-1
30 kV

B-3-Kbu-Kro/Nko-2
30 kV

B-3-Kbu-Kro-2
30 kV

B-10-Kli-Kro-1
110 kV

B-20-Kri-Rba-1

220 kV

B-3-Cmp-Kri-2
30 kV

B-3-Cmp-Mku-1
30 kV

B-3-Cmp-Nta-1
30 kV

B-3-Cmp-Mku-2
30 kV

B-3-Cmp-Nta-2
30 kV

B-10-Mku-Nta-2
110 kV

B-10-Gfu-Mku-2
110 kV

B-10-Mku-Nbi-1
110 kV

B-B-10-Mku-Nbi-1-2
110 kV

B-10-Nbi-Ny1-1
110 kV

B-10-Nbi-Ny1-2
110 kV

B-10-Kli-Ny1-2
110 kV

B-10-Kli-Ny1-1
110 kV

B-10-Kli-Kro-2
110 kV

B-20-Kgo-Kli-2
220 kV

B-10-Ny2-Rln-2
110 kV

B-10-Nga-Rln-2
110 kV

B-3-Cyi-Ghi-2
30 kV

B-10-Kbu-Kro-1
110 kV

B-10-Kbu-Kro-2
110 kV

B-20-Kli-Bwi-2
220 kV

B-10-Mku-Nta-1
110 kV

B-3-Kri-Cmp/Kya-1
30 kV

B-10-Ny2-Rln-1
110 kV

B-20-Bwi-Rba-2S

220 kV

B-20-Bwi-Rba-2D
220 kV

B-20-Bwi-Rba-1S
220 kV

B-20-Bwi-Rba-1D
220 kV

B-1-Kbu-KbW-1S
11 kV

B-1-Kbu-KbW-1D
11 kV

B-1-Kbu-KbW-2S
11 kV

B-1-Kbu-KbW-2D
11 kV

G-Ghi-.6-B
6.6 kV

G-Gse-.6-B
6.6 kV

G-Mku-.6-B
6.6 kV

G-Mku-10-B
110 kV

Nta-.6-B-3
6.6 kV

G-Ny2-3-B
110 kV

G-KbW-1-B-2
11 kVG-KbW-1-B-1

11 kV

G-Cyi-3-B
30 kV

G-Kri-20-B
220 kV

G-Ny1-3-B
110 kV

G-Nko-3-B
30 kV

B-20-Bwi-KB2-1
220 kV

B-20-Bwi-KB2-2

B-20-Bwi-KbW-1
220 kV

B-20-Bwi-KbW-2
220 kV

G-KbW-1-B-3
220 kV

B-1-Kbu-KbW-1F_T
11 kV

B-1-Kbu-KbW-2F_T
11 kV

G-Kya-3-B-2
30 kV

B-20-Smb-Rba-1
220 kV

B-20-Smb-Rba-2

220 kV

G-Smb-1-B
11 kV

B-10-Kni-Mku-1
110 kV

B-10-Kni-Mku-2
110 kV

Kni-10-B-2
110 kV

25 MW
0 Mvar

0.1 MW
0 Mvar

0 MW
-0.08 Mvar

0.4 MW
0.02 Mvar

0 MW
-0.03 Mvar

0.4 MW
0.2 Mvar

0.3 MW
-0.01 Mvar

0.4 MW
0.1 Mvar

10.1 MW
-9 Mvar 3.3 MW

0.6 Mvar

24.5 MW
-3.3 Mvar

16.6 MW
-8.6 Mvar

11 MW
0.4 Mvar

18.5 MW
-2.5 Mvar

4.4 MW
-3.7 Mvar

21.9 MW
-1.3 Mvar

6.2 MW
-1 Mvar

1.8 MW
-3.8 Mvar

0 MW
-0.4 Mvar

74.8 MW
-7.6 Mvar

19 MW
-13 Mvar

0 MW
-2.9 Mvar

58.8 MW
11.9 Mvar

76.6 MW
16.1 Mvar

0 MW
-2.9 Mvar

65.9 MW
7.6 Mvar

50 MW
-2 Mvar

19 MW
-13 Mvar

76.6 MW
16.1 Mvar

23.8 MW
11.4 Mvar

0 MW
-0.4 Mvar

74.8 MW
-7.2 Mvar

0.1 MW
0 Mvar

6.8 MW
-9.3 Mvar

24.1 MW
-2.1 Mvar

0.4 MW
0.2 Mvar

24.5 MW
-3.3 Mvar

25 MW
0 Mvar

13.8 MW
-2.9 Mvar

16.5 MW
-8.1 Mvar

6.1 MW
0.4 Mvar

11 MW
0.4 Mvar

58.8 MW
11.9 Mvar

76.2 MW
20.2 Mvar

24.4 MW
-3.2 Mvar

16.6 MW
-8.6 Mvar

10.1 MW
-9 Mvar

4.4 MW
-2.9 Mvar

18.3 MW
-2.2 Mvar

18.5 MW
-2.5 Mvar

21.5 MW
-1 Mvar

0.3 MW
-0.01 Mvar

4.4 MW
-3.7 Mvar

10.9 MW
1 Mvar

21.9 MW
-1.3 Mvar

1.8 MW
-3.8 Mvar

19 MW
4.3 Mvar

65.9 MW
7.6 Mvar

0 MW
-2.9 Mvar

49.9 MW
-1 Mvar

0 MW
-2.9 Mvar

11.1 MW
-3.8 Mvar

6.2 MW
-1 Mvar1.8 MW

-3.5 Mvar

74.8 MW
-7.6 Mvar

0.1 MW
0 Mvar

17 MW
0 Mvar

8 MW
0 Mvar

74.8 MW
-7.6 Mvar

50 MW
-2 Mvar

12 MW
0 Mvar

0.3 MW
-0.01 Mvar

11.3 MW
0 Mvar

14 MW
-0.7 Mvar

8.5 MW
-0.3 Mvar

50 MW
0 Mvar 100.

53%

99.7
2%

100.
59%

96.5
8%

96.7
8%

101.
76%

0.4 MW
0.02 Mvar

0.4 MW
0.2 Mvar

0 MW
-0.03 Mvar

0 MW
-0.08 Mvar

0.4 MW
0.1 Mvar

6.8 MW
-9.3 Mvar

3.3 MW
0.6 Mvar

11.1 MW
-3.8 Mvar

101.
74%

0 MW
-2.9 Mvar

0 MW
-2.9 Mvar

101.
74%

0 MW
-2.9 Mvar

101.
74%

65.9 MW
7.6 Mvar

65.9 MW
7.6 Mvar

101.
75%

101.
75%

76.6 MW
16.1 Mvar

76.6 MW
16.1 Mvar

100.
63%

0.1 MW
0 Mvar

0.1 MW
0 Mvar

100.
67%

0.3 MW
-0.01 Mvar

0.3 MW
-0.01 Mvar

99.5
7%

0.4 MW
0.2 Mvar

99.7
3%

99.0
7%

16.6 MW
-8.6 Mvar

16.6 MW
-8.6 Mvar

101.
76%

96.3
%

96.4
9%

10.1 MW
-9 Mvar

10.1 MW
-9 Mvar

96.4
9%

97.1
2%

18.5 MW
-2.5 Mvar

18.5 MW
-2.5 Mvar

97.1
2%

21.5 MW
-1 Mvar

98.7
5%

21.9 MW
-1.3 Mvar

98.7
5%

10.9 MW
1 Mvar

99.3
4%

11 MW
0.4 Mvar

11 MW
0.4 Mvar

99.3
4%

16.5 MW
-8.1 Mvar

100.
73%

96.5
8%

1.8 MW
-3.5 Mvar

96.5
8%

6.2 MW
-1 Mvar

6.2 MW
-1 Mvar

100.
6%

99.2
9% 24.5 MW

-3.3 Mvar

24.5 MW
-3.3 Mvar

99.0
7%

24.4 MW
-3.2 Mvar

100.
73%

76.2 MW
20.2 Mvar

4.4 MW
-3.7 Mvar

4.4 MW
-3.7 Mvar

96.4
9%

96.4
4%

101.
74%

101.
75%

19 MW
-13 Mvar

1.8 MW
-3.8 Mvar

1.8 MW
-3.8 Mvar

58.8 MW
11.9 Mvar

58.8 MW
11.9 Mvar

99.5
2%

12 MW
0 Mvar

12 MW
0 Mvar

96.4
9%

100.
02%

11.3 MW
0 Mvar

96.4
4% 8.5 MW

-0.3 Mvar

102.
12%

8 MW
0 Mvar

102.
12%

17 MW
0 Mvar

100.
63%

0.1 MW
0 Mvar

98.7
5% 14 MW

-0.7 Mvar

14 MW
-0.7 Mvar

100.
67%

0.3 MW
-0.01 Mvar

0.3 MW
-0.01 Mvar

0.1 MW
0 Mvar

101.
75%

0 MW
-0.4 Mvar

101.
75%

17 MW
0 Mvar

8 MW
0 Mvar

101.
75%

101.
77%

74.8 MW
-7.6 Mvar

74.8 MW
-7.6 Mvar

101.
77%

74.8 MW
-7.6 Mvar

74.8 MW
-7.6 Mvar

98.9
7%

102.
12%

25 MW
0 Mvar

25 MW
0 Mvar

24.1 MW
-2.1 Mvar

0 MW
9.9 Mvar

0 MW
-9.9 Mvar

8.5 MW
-0.3 Mvar

11.3 MW
0 Mvar

21.9 MW
-1.3 Mvar

6.1 MW
0.4 Mvar

19 MW
-13 Mvar

0 MW
-0.4 Mvar

19 MW
4.3 Mvar

4.4 MW
-2.9 Mvar

18.3 MW
-2.2 Mvar

101.
79%

101.
74%

50 MW
-2 Mvar

50 MW
-2 Mvar101.

8%

50 MW
0 Mvar

50 MW
0 Mvar

23.8 MW
11.4 Mvar

74.8 MW
-7.2 Mvar

0 MW
-13.1 Mvar

0 MW
13.1 Mvar

0 MW
-9.9 Mvar

0 MW
9.9 Mvar

0 MW
-2.9 Mvar

49.9 MW
-1 Mvar

B-10-Kgo-Kli-2
110 kV
99.3

4%

B-10-Kli-Rka-1
110 kV

99.3
4%

B-10-Kbo-Kro-1
110 kV

99.0
7%

10-Kbo/Kro/Mr2-B
110 kV

98.1
6%

10-Kbo/Nte-B 110 kV
97.8

2%

10-Mr2/Nte-B

110 kV97.8
1%

B-10-Mr2/Nte-2
110 kV

97.8
1%

B-10-Kbo/Nte-2
110 kV

97.8
1%

B-10-Bga-Nte-2
110 kV

97.8
1% B-10-Bga-Nte-1

110 kV

97.2
8%

B-10-Bga-Gsh-1
110 kV

97.2
8%

B-10-Bga-Gsh-2
110 kV

97.8
4%

G-Gsh-1-B
11 kV

100%

B-10-Bga-Bg2-1
110 kV

B-10-Bga-Bg2-2
110 kV

Bg2-10-B-2
110 kV

B-10-Mr2/Nte-1
110 kV

97.9
9%

B-10-Mr1-Mr2-2
110 kV

97.9
9%

B-10-Mr1-Mr2-1
110 kV

97.9
9%

B-.6-Mr1-Rz1-1
6.6 kV

99.3
6%

B-.6-Mr1-Rz1-2
6.6 kV

100.
25%

G-Rz1-.06-B
0.6 kV

102.
02%

B-10-Mr2-Rz2-1
110 kV

97.9
9%

B-10-Mr2-Rz2-2
110 kV

98.2
9%

G-Rz2-.6-B
6.6 kV

100%

B-20-Bwi-Kma-2
220 kV

102.
39%

B-10-Kma-Rz4-1
110 kV

100.
36%

B-10-Kma-Rz4-2
110 kV

100.
37%

G-Rz4-.6-B
6.6 kV

B-10-Kma-Rz3-1
110 kV

100.
36%

B-10-Kma-Rz3-2
110 kV

100.
62%

G-Rz3-.6-B
6.6 kV 100.

59%

220 kV

G-Kb2-1-B-2
11 kVG-Kb2-1-B-1

11 kV

G-Kibu Watt 2-1
G-Kibu Watt 2-2

Kibu Watt 2

G-Ruzizi 3

24 MW
0 Mvar

Ruzizi 3

G-Ruzizi 4

Ruzizi 4

Kamanyora

Kibogora

G-Ruzizi 2

6.4 MW
2.2 Mvar

Ruzizi 2

G-Ruzizi 1

1.8 MW
1.1 Mvar

Ruzizi 1

Mururu 1

2.7 MW
1.5 Mvar

Mururu 2

G-Bugarama2

Bugarama2

G-Gishoma

15 MW
6.1 Mvar

C-Gishoma

0 MW
0 Mvar

Gishoma

Bugarama

Ntendezi

Isolate C.B
Open

10-Kbo/Kro/Mr2-B
110 kV

10-Kbo/Nte-B 110 kV

10-Mr2/Nte-B

110 kV

B-10-Kbo-Kro-1
110 kV

B-10-Kbo/Nte-2
110 kV

B-10-Mr2/Nte-2
110 kV

B-10-Bga-Nte-2
110 kV

B-10-Bga-Nte-1
110 kV

B-10-Bga-Gsh-1
110 kV

B-20-Bwi-Kma-2
220 kV

B-10-Kma-Rz4-1
110 kVB-10-Kma-Rz3-1

110 kV

B-10-Kma-Rz3-2
110 kV

B-10-Kma-Rz4-2
110 kV

B-.6-Mr1-Rz1-1
6.6 kV

B-10-Mr1-Mr2-1
110 kV

B-10-Mr1-Mr2-2
110 kV

B-10-Mr2/Nte-1
110 kV

B-10-Mr2-Rz2-1
110 kV

B-10-Bga-Gsh-2
110 kV

B-10-Kli-Rka-1
110 kV

B-10-Kgo-Kli-2
110 kV

B-.6-Mr1-Rz1-2
6.6 kV

B-10-Mr2-Rz2-2
110 kV

G-Gsh-1-B
11 kV

G-Rz1-.06-B
0.6 kV

G-Rz2-.6-B
6.6 kV

G-Rz4-.6-B
6.6 kV

220 kV

G-Rz3-.6-B
6.6 kV

G-Kb2-1-B-1
11 kV

G-Kb2-1-B-2
11 kV

B-10-Bga-Bg2-1
110 kV

B-10-Bga-Bg2-2
110 kV

Bg2-10-B-2
110 kV

15 MW
5.2 Mvar

2.7 MW
4.1 Mvar

2 MW
3.5 Mvar

2 MW
4.1 Mvar

4.9 MW
3.8 Mvar

13.8 MW
-2.9 Mvar

6.1 MW
0.4 Mvar

24 MW
-1.3 Mvar

0 MW
-0.5 Mvar

2.7 MW
1.5 Mvar

3.7 MW
0.8 Mvar

3.7 MW
1.5 Mvar

6.4 MW
1.9 Mvar

23.9 MW
-1.2 Mvar

1.7 MW
1 Mvar

2.7 MW
4.7 Mvar

14.9 MW
5.4 Mvar

15 MW
5.2 Mvar

2.9 MW
1.6 Mvar

23.9 MW
-1.3 Mvar

0 MW
-0.5 Mvar

23.9 MW
-1.2 Mvar

4.9 MW
3.8 Mvar

1.7 MW
1 Mvar

3.7 MW
0.8 Mvar

2.7 MW
1.5 Mvar

6.3 MW
2.3 Mvar

2 MW
4.1 Mvar

3.7 MW
1.5 Mvar

2.7 MW
4.1 Mvar

1.7 MW
1 Mvar

6.4 MW
1.9 Mvar

24 MW
-1.3 Mvar

15 MW
6.1 Mvar

1.8 MW
1.1 Mvar

6.4 MW
2.2 Mvar

24 MW
0 Mvar

100.
59%

97.8
1%

97.8
2%

98.1
6%

2.9 MW
1.6 Mvar
2 MW
3.5 Mvar

Isolate C.B
Open

3.7 MW
1.5 Mvar

2 MW
4.1 Mvar

99.0
7%

4.9 MW
3.8 Mvar

97.8
1%97.8

1%

3.7 MW
1.5 Mvar

97.8
1%

2.7 MW
4.1 Mvar

2.7 MW
4.1 Mvar 97.2

8%

97.2
8%

14.9 MW
5.4 Mvar

2.7 MW
4.7 Mvar

102.
39%

23.9 MW
-1.2 Mvar

23.9 MW
-1.2 Mvar

100.
36%

0 MW
-0.5 Mvar

0 MW
-0.5 Mvar

100.
36%

23.9 MW
-1.3 Mvar100.

62%

24 MW
-1.3 Mvar

24 MW
-1.3 Mvar

100.
37%

99.3
6%

1.7 MW
1 Mvar

97.9
9%

2.7 MW
1.5 Mvar

97.9
9%

2.7 MW
1.5 Mvar

2.7 MW
1.5 Mvar

97.9
9%

3.7 MW
0.8 Mvar

3.7 MW
0.8 Mvar

97.9
9%

6.3 MW
2.3 Mvar

97.8
4%

15 MW
5.2 Mvar

15 MW
5.2 Mvar

99.3
4% 6.1 MW

0.4 Mvar

99.3
4%

13.8 MW
-2.9 Mvar

100.
25%

1.7 MW
1 Mvar

98.2
9%

6.4 MW
1.9 Mvar

100%

15 MW
6.1 Mvar

102.
02%

1.8 MW
1.1 Mvar

1.8 MW
1.1 Mvar

100%

6.4 MW
2.2 Mvar

6.4 MW
2.2 Mvar

24 MW
0 Mvar

24 MW
0 Mvar

15 MW
6.1 Mvar

4.9 MW
3.8 Mvar

1.7 MW
1 Mvar

6.4 MW
1.9 Mvar

2 MW
4.1 Mvar

13.8 MW
-2.9 Mvar

0 MW
0 Mvar

B-20-Mra-Sha-2S
220 kV

20-Mra-B
220 kV

100%

B-20-Mra-Sha-2D
220 kV

99.7
2%

B-20-Sha-Rlm-1D
220 kV

99.7
2%

B-20-Sha-Rlm-2D
220 kV

100.
03%

B-20-Sha-Rlm-2S
220 kV

B-20-Sha-Rlm-1S
220 kV

B-20-Rlm-Rwa-1D
220 kV

100.
03%

B-20-Rlm-Rwa-2D
220 kV

100.
27%

B-20-Kgo-Rwa-2
220 kV 100.

27%B-20-Kgo-Rwa-1
220 kV

100.
36%

B-10-Jb1-Rln-2
110 kV

96.4
2%

B-1-Jb1-Jb3-1
15 kV

99.1
1%

B-1-Jb1-Jb3-2
15 kV

99.1
1%

G-Jb3-1-B
15 kV

99.1
1%

B-10-Bre-Jb1-2
110 kV

96.4
2%

B-10-Bre-Jb1-1
110 kV

97.8
3%

B-10-Bre-Sha-1D
110 kV97.8

3%

B-10-Bre-Sha-2D
110 kV

99.3
7%

B-10-Bre-Jb1-D1
110 kV

B-10-Bre-Jb1-D2
110 kV

B-10-Bre-Sha-1D_T1
110 kV

B-10-Bre-Sha-2D_T1
110 kV

B-10-Bre-Gso-1
110 kV

97.8
3%

10-Bre/Gso/Msh-B
110 kV

95.9
5%

B-10-Gso-Msh-2
110 kV

95.7
3%

B-10-Msh-Rbo-1
110 kV

95.7
3%

B-10-Msh-Rbo-2
110 kV

95.8
2%

B-10-Air-Rbo-2
110 kV

95.8
2%

B-10-Air-Rbo-1
110 kV

96.3
5%

B-10-Air-Rlm-1_S
110 kV

96.3
5%

B-10-Air-Rlm-2_S
110 kV

98.8
3%

B-10-Msh-Nga-1
110 kV

95.7
3%

B-10-Msh-Nga-2
110 kV

96.1
2%

B-10-Nga-Rln-1
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One-Line Diagram   -   OLV1 (Load Flow Analysis)

B-20-Kgo-Kli-2
220 kV

99.2
2%

B-10-Kli-Kro-2
110 kV

99.0
2%

B-10-Kli-Kro-1
110 kV

98.2
6%

B-3-Kbu-Kro-2
30 kV

96.6
7%

3-Kro/Kbu-B
30 kV

96.6
6%

B-3-Kbu-Kro/Nko-2
30 kV

96.4
3%B-10-Kbu-Kro-1

110 kV

98.4
8%

B-10-Kbu-Kro-2
110 kV98.2

6%

B-1-Kbu-KbW-1S
11 kV

B-1-Kbu-KbW-2S
11 kV

G-KbW-1-B-2
11 kV

101.
29%

B-1-Kbu-KbW-2D
11 kV

B-1-Kbu-KbW-1D
11 kV

B-1-Kbu-KbW-2F_T
11 kV

101.
29%

B-1-Kbu-KbW-1F_T
11 kV

98.1
3%

G-KbW-1-B-3
220 kV

99.9
8%

G-KbW-1-B-1
11 kV

101.
29%

B-20-Bwi-KbW-2
220 kV

99.9
8%

B-20-Bwi-KbW-1
220 kV

99.9
6%

B-20-Bwi-Kma-1
220 kV

99.9
6%

B-20-Bwi-Rba-1S
220 kV

B-20-Bwi-Rba-2S

220 kV

B-20-Kri-Rba-2

220 kV

100.
19%

B-20-Kri-Rba-1

220 kV

100.
21%

G-Kri-20-B
220 kV

B-3-Kri-Cmp/Kya-1
30 kV

3-Cmp/Kri/Kya-B
30 kV

B-3-Cmp-Kri-2
30 kV

B-3-Cmp-Mku-1
30 kV

B-3-Cmp-Mku-2
30 kV

B-10-Mku-Nta-1
110 kV

97.1
7%

B-10-Mku-Nta-2
110 kV

97.3
%

Nta-.6-B-3
6.6 kV

99.5
9%

B-3-Cmp-Nta-2
30 kV

B-3-Cmp-Nta-1
30 kV

B-10-Mku-Nbi-1
110 kV

97.1
7%

B-B-10-Mku-Nbi-1-2
110 kV

97.3
9%

B-10-Nbi-Ny1-1
110 kV

97.3
9%

B-10-Nbi-Ny1-2
110 kV

98.9
4%

G-Ny1-3-B
110 kV

98.9
4%

B-10-Kli-Ny1-2
110 kV

98.9
4%

B-10-Kli-Ny1-1
110 kV

99.0
2%

G-Mku-10-B
110 kV

97.1
7%

G-Mku-.6-B
6.6 kV

100%

B-10-Gfu-Mku-2
110 kV 97.1

7%

10-Gfu/Mku/Rln-B
110 kV

97.0
7%

10-Gfu/Jb1/Rln-B
110 kV

97.0
5%

B-10-Nga-Rln-2
110 kV

97.0
5%

B-10-Ny2-Rln-2
110 kV

97.0
5%

B-10-Ny2-Rln-1
110 kV

97.1
7%

G-Ny2-3-B
110 kV

97.1
7%

B-10-Kni-Mku-1
110 kV

B-10-Kni-Mku-2
110 kV

Kni-10-B-2
110 kV

3-Ghi/Kri/Kya-B
30 kV

G-Kya-3-B-2
30 kV

B-Ghi-Ghi/Kya-1
30 kV

B-3-Ghi-Gse-1
30 kV

B-3-Ghi-Gse-2
30 kV

G-Gse-.6-B
6.6 kV

G-Ghi-.6-B
6.6 kV

B-3-Cyi-Ghi-2
30 kV

98.0
1%

3-Cyi-Ghi-B
30 kV

97.9
4%

3-Cyi/Nko-B
30 kV

98.0
5%

B-3-Cyi-Cyi/Nko-1
30 kV

98.1
1%

G-Cyi-3-B
30 kV

98.1
1%

B-3-Nko-Cyi/Nko-1
30 kV

98.2
%

G-Nko-3-B
30 kV

98.2
%

B-20-Bwi-Rba-2D
220 kV

100.
19%

B-20-Bwi-Rba-1D
220 kV

99.9
6%

B-20-Rba-Sha-1
220 kV

100.
19%

B-20-Smb-Rba-2

220 kV
100.

19%B-20-Smb-Rba-1
220 kV

100.
26%

G-Smb-1-B
11 kV

100.
1%

B-20-Gma-Rba-2
220 kV

100.
19%

20-Gma-B
220 kV

100.
21%

B-20-Kli-Bwi-1
220 kV

99.9
6%

B-20-Kli-Bwi-2
220 kV

99.2
2%

B-20-Bwi-KB2-1
220 kV

99.9
6%

Goma
200 MVAsc

G-Smbion

100 MW
0 Mvar

Smbion

G-Nkora

0.6 MW
-0.03 Mvar

Nkora

G-Cyimbiri

0.3 MW
-0.01 Mvar

Cyimbiri

G-Gihira

G-Gisenyi

Gisenyi

C-Gihira

Gihira

G-Keya-.6

Keya

G-Kinigi-1

Kinigi

C-Gifurwe

0 MW
-9.6 Mvar

0 MW
9.6 Mvar

Gifurwe

G-Nyabarongo 2

16.9 MW
5.5 Mvar

Nyabarongo 2

C-Rulindo

0 MW
-9.8 Mvar

0 MW
9.8 Mvar

Rulindo

G-Mukungwa-.6

12 MW
5.5 Mvar

G-Mukungwa-10

G-Nyabarongo 1

27.9 MW
0.9 Mvar

Nyabarongo 1

Nyabihu

G-Ntaruka

11.3 MW
7 Mvar

Ntaruka

C-Mukungwa

0 MW
-30 Mvar

0 MW
30 Mvar

Mukungwa

Camp Belge

G-Karisimbi

Karisimbi

Rubabu

Bwishura

74.8 MW
-7.9 Mvar

G-Kibu Watt-1

17 MW
0 Mvar

G-Kibu Watt-3
G-Kibu Watt-2

8 MW
0 Mvar

Kibu Watt

Kibuye

Karongi

Kilinda

Goma
200 MVAsc

20-Gma-B
220 kV

3-Ghi/Kri/Kya-B
30 kV

3-Cmp/Kri/Kya-B
30 kV

10-Gfu/Mku/Rln-B
110 kV 10-Gfu/Jb1/Rln-B

110 kV

3-Cyi/Nko-B
30 kV

3-Kro/Kbu-B
30 kV

3-Cyi-Ghi-B
30 kV

B-20-Gma-Rba-2
220 kV

B-20-Kri-Rba-2

220 kV

B-20-Rba-Sha-1
220 kV

B-20-Bwi-Kma-1
220 kV

B-20-Kli-Bwi-1
220 kV

B-Ghi-Ghi/Kya-1
30 kV

B-3-Ghi-Gse-2
30 kV

B-3-Ghi-Gse-1
30 kV

B-3-Cyi-Cyi/Nko-1
30 kV

B-3-Nko-Cyi/Nko-1
30 kV

B-3-Kbu-Kro/Nko-2
30 kV

B-3-Kbu-Kro-2
30 kV

B-10-Kli-Kro-1
110 kV

B-20-Kri-Rba-1

220 kV

B-3-Cmp-Kri-2
30 kV

B-3-Cmp-Mku-1
30 kV

B-3-Cmp-Nta-1
30 kV

B-3-Cmp-Mku-2
30 kV

B-3-Cmp-Nta-2
30 kV

B-10-Mku-Nta-2
110 kV

B-10-Gfu-Mku-2
110 kV

B-10-Mku-Nbi-1
110 kV

B-B-10-Mku-Nbi-1-2
110 kV

B-10-Nbi-Ny1-1
110 kV

B-10-Nbi-Ny1-2
110 kV

B-10-Kli-Ny1-2
110 kV

B-10-Kli-Ny1-1
110 kV

B-10-Kli-Kro-2
110 kV

B-20-Kgo-Kli-2
220 kV

B-10-Ny2-Rln-2
110 kV

B-10-Nga-Rln-2
110 kV

B-3-Cyi-Ghi-2
30 kV

B-10-Kbu-Kro-1
110 kV

B-10-Kbu-Kro-2
110 kV

B-20-Kli-Bwi-2
220 kV

B-10-Mku-Nta-1
110 kV

B-3-Kri-Cmp/Kya-1
30 kV

B-10-Ny2-Rln-1
110 kV

B-20-Bwi-Rba-2S

220 kV

B-20-Bwi-Rba-2D
220 kV

B-20-Bwi-Rba-1S
220 kV

B-20-Bwi-Rba-1D
220 kV

B-1-Kbu-KbW-1S
11 kV

B-1-Kbu-KbW-1D
11 kV

B-1-Kbu-KbW-2S
11 kV

B-1-Kbu-KbW-2D
11 kV

G-Ghi-.6-B
6.6 kV

G-Gse-.6-B
6.6 kV

G-Mku-.6-B
6.6 kV

G-Mku-10-B
110 kV

Nta-.6-B-3
6.6 kV

G-Ny2-3-B
110 kV

G-KbW-1-B-2
11 kVG-KbW-1-B-1

11 kV

G-Cyi-3-B
30 kV

G-Kri-20-B
220 kV

G-Ny1-3-B
110 kV

G-Nko-3-B
30 kV

B-20-Bwi-KB2-1
220 kV

B-20-Bwi-KB2-2

B-20-Bwi-KbW-1
220 kV

B-20-Bwi-KbW-2
220 kV

G-KbW-1-B-3
220 kV

B-1-Kbu-KbW-1F_T
11 kV

B-1-Kbu-KbW-2F_T
11 kV

G-Kya-3-B-2
30 kV

B-20-Smb-Rba-1
220 kV

B-20-Smb-Rba-2

220 kV

G-Smb-1-B
11 kV

B-10-Kni-Mku-1
110 kV

B-10-Kni-Mku-2
110 kV

Kni-10-B-2
110 kV

25 MW
0 Mvar

0.3 MW
-0.01 Mvar

0 MW
-0.08 Mvar

0.9 MW
-0.01 Mvar

0 MW
-0.03 Mvar

0.9 MW
0.2 Mvar

0.6 MW
-0.03 Mvar

0.9 MW
0.07 Mvar

5.3 MW
-1.5 Mvar

5.7 MW
-3.3 Mvar

24.9 MW
-3.5 Mvar

14.7 MW
-12.9 Mvar

16.4 MW
-7.4 Mvar

32.8 MW
-13.2 Mvar

0.06 MW
0.7 Mvar

39.1 MW
-8.9 Mvar

9.1 MW
-1.9 Mvar

5.8 MW
-0.7 Mvar

0 MW
-0.4 Mvar

74.8 MW
-7.9 Mvar

35.3 MW
-32.4 Mvar

0 MW
-2.8 Mvar

134 MW
-21.5 Mvar

171.4 MW
-11 Mvar

0 MW
-2.8 Mvar

129.9 MW
-20.6 Mvar

99.8 MW
-8.3 Mvar

35.3 MW
-32.4 Mvar

171.4 MW
-11 Mvar

137.1 MW
-33.5 Mvar

0 MW
-0.4 Mvar

74.8 MW
-7.5 Mvar

0.3 MW
-0.01 Mvar

11 MW
-3.8 Mvar

24.1 MW
-2.2 Mvar

0.9 MW
0.2 Mvar

24.9 MW
-3.5 Mvar

25 MW
0 Mvar

18.1 MW
-6.1 Mvar

14.5 MW
-12.4 Mvar

10.4 MW
3.6 Mvar

16.4 MW
-7.4 Mvar

134 MW
-21.5 Mvar

169.5 MW
-14 Mvar

24.8 MW
-3.4 Mvar

14.7 MW
-12.9 Mvar

5.3 MW
-1.5 Mvar

0.06 MW
1.6 Mvar

32.2 MW
-13.8 Mvar

32.8 MW
-13.2 Mvar

37.8 MW
-10.5 Mvar

0.6 MW
-0.03 Mvar

0.06 MW
0.7 Mvar

16.3 MW
-7 Mvar

39.1 MW
-8.9 Mvar

5.8 MW
-0.7 Mvar

35.3 MW
-15.8 Mvar

129.9 MW
-20.6 Mvar

0 MW
-2.8 Mvar

99.7 MW
-7.8 Mvar

0 MW
-2.8 Mvar

14.5 MW
-5.2 Mvar

9.1 MW
-1.9 Mvar5.8 MW

-0.4 Mvar

74.8 MW
-7.9 Mvar

0.3 MW
-0.01 Mvar

17 MW
0 Mvar

8 MW
0 Mvar

74.8 MW
-7.9 Mvar

99.8 MW
-8.3 Mvar

12 MW
5.5 Mvar

0.6 MW
-0.03 Mvar

11.3 MW
7 Mvar

27.9 MW
0.9 Mvar

16.9 MW
5.5 Mvar

100 MW
0 Mvar 97.9

4%

96.6
6%

98.0
5%

97.0
5%

97.0
7%

100.
21%

0.9 MW
-0.01 Mvar

0.9 MW
0.2 Mvar

0 MW
-0.03 Mvar

0 MW
-0.08 Mvar

0.9 MW
0.07 Mvar

11 MW
-3.8 Mvar

5.7 MW
-3.3 Mvar

14.5 MW
-5.2 Mvar

100.
19%

0 MW
-2.8 Mvar

0 MW
-2.8 Mvar

100.
19%

0 MW
-2.8 Mvar

100.
19%

129.9 MW
-20.6 Mvar

129.9 MW
-20.6 Mvar

99.9
6%

99.9
6%

171.4 MW
-11 Mvar

171.4 MW
-11 Mvar

98.1
1%

0.3 MW
-0.01 Mvar

0.3 MW
-0.01 Mvar

98.2
%

0.6 MW
-0.03 Mvar

0.6 MW
-0.03 Mvar

96.4
3%

0.9 MW
0.2 Mvar

96.6
7%

98.2
6%

14.7 MW
-12.9 Mvar

14.7 MW
-12.9 Mvar

100.
21%

97.3
%

97.1
7%

5.3 MW
-1.5 Mvar

5.3 MW
-1.5 Mvar

97.1
7%

97.3
9%

32.8 MW
-13.2 Mvar

32.8 MW
-13.2 Mvar

97.3
9%

37.8 MW
-10.5 Mvar

98.9
4%

39.1 MW
-8.9 Mvar

98.9
4%

16.3 MW
-7 Mvar

99.0
2%

16.4 MW
-7.4 Mvar

16.4 MW
-7.4 Mvar

99.0
2%

14.5 MW
-12.4 Mvar

99.2
2%

97.0
5%

5.8 MW
-0.4 Mvar

97.0
5%

9.1 MW
-1.9 Mvar

9.1 MW
-1.9 Mvar

98.0
1%

98.4
8% 24.9 MW

-3.5 Mvar

24.9 MW
-3.5 Mvar

98.2
6%

24.8 MW
-3.4 Mvar

99.2
2%

169.5 MW
-14 Mvar

0.06 MW
0.7 Mvar

0.06 MW
0.7 Mvar

97.1
7%

97.1
7%

100.
19%

99.9
6%

35.3 MW
-32.4 Mvar

5.8 MW
-0.7 Mvar

5.8 MW
-0.7 Mvar

134 MW
-21.5 Mvar

134 MW
-21.5 Mvar

100%

12 MW
5.5 Mvar

12 MW
5.5 Mvar

97.1
7%

99.5
9%

11.3 MW
7 Mvar

97.1
7% 16.9 MW

5.5 Mvar

101.
29%

8 MW
0 Mvar

101.
29%

17 MW
0 Mvar

98.1
1%

0.3 MW
-0.01 Mvar

98.9
4% 27.9 MW

0.9 Mvar

27.9 MW
0.9 Mvar

98.2
%

0.6 MW
-0.03 Mvar

0.6 MW
-0.03 Mvar

0.3 MW
-0.01 Mvar

99.9
6%

0 MW
-0.4 Mvar

99.9
6%

17 MW
0 Mvar

8 MW
0 Mvar

99.9
6%

99.9
8%

74.8 MW
-7.9 Mvar

74.8 MW
-7.9 Mvar

99.9
8%

74.8 MW
-7.9 Mvar

74.8 MW
-7.9 Mvar

98.1
3%

101.
29%

25 MW
0 Mvar

25 MW
0 Mvar

24.1 MW
-2.2 Mvar

0 MW
30 Mvar

0 MW
-30 Mvar

16.9 MW
5.5 Mvar

11.3 MW
7 Mvar

39.1 MW
-8.9 Mvar

10.4 MW
3.6 Mvar

35.3 MW
-32.4 Mvar

0 MW
-0.4 Mvar

35.3 MW
-15.8 Mvar

0.06 MW
1.6 Mvar

32.2 MW
-13.8 Mvar

100.
26%

100.
19%

99.8 MW
-8.3 Mvar

99.8 MW
-8.3 Mvar100.

1%

100 MW
0 Mvar

100 MW
0 Mvar

137.1 MW
-33.5 Mvar

74.8 MW
-7.5 Mvar

0 MW
-9.6 Mvar

0 MW
9.6 Mvar

0 MW
-9.8 Mvar

0 MW
9.8 Mvar

0 MW
-2.8 Mvar

99.7 MW
-7.8 Mvar

B-10-Kgo-Kli-2
110 kV
99.0

2%

B-10-Kli-Rka-1
110 kV

99.0
2%

B-10-Kbo-Kro-1
110 kV

98.2
6%

10-Kbo/Kro/Mr2-B
110 kV

96.8
5%

10-Kbo/Nte-B 110 kV
96.4

%

10-Mr2/Nte-B

110 kV96.3
9%

B-10-Mr2/Nte-2
110 kV

96.3
9%

B-10-Kbo/Nte-2
110 kV

96.3
9%

B-10-Bga-Nte-2
110 kV

96.3
9% B-10-Bga-Nte-1

110 kV

95.8
9%

B-10-Bga-Gsh-1
110 kV

95.8
9%

B-10-Bga-Gsh-2
110 kV

96.5
9%

G-Gsh-1-B
11 kV

99.8
2%

B-10-Bga-Bg2-1
110 kV

B-10-Bga-Bg2-2
110 kV

Bg2-10-B-2
110 kV

B-10-Mr2/Nte-1
110 kV

96.5
6%

B-10-Mr1-Mr2-2
110 kV

96.5
6%

B-10-Mr1-Mr2-1
110 kV

96.5
5%

B-.6-Mr1-Rz1-1
6.6 kV

99.2
3%

B-.6-Mr1-Rz1-2
6.6 kV

100.
07%

G-Rz1-.06-B
0.6 kV

100.
53%

B-10-Mr2-Rz2-1
110 kV

96.5
6%

B-10-Mr2-Rz2-2
110 kV

97.0
9%

G-Rz2-.6-B
6.6 kV

100%

B-20-Bwi-Kma-2
220 kV

99.7
7%

B-10-Kma-Rz4-1
110 kV

99.3
1%

B-10-Kma-Rz4-2
110 kV

100.
55%

G-Rz4-.6-B
6.6 kV

100.
21%

B-10-Kma-Rz3-1
110 kV

99.3
1%

B-10-Kma-Rz3-2
110 kV

99.8
1%

G-Rz3-.6-B
6.6 kV 100%

220 kV

G-Kb2-1-B-2
11 kVG-Kb2-1-B-1

11 kV

G-Kibu Watt 2-1
G-Kibu Watt 2-2

Kibu Watt 2

G-Ruzizi 3

48 MW
2.4 Mvar

Ruzizi 3

G-Ruzizi 4

95 MW
0 Mvar

Ruzizi 4

Kamanyora

Kibogora

G-Ruzizi 2

12.8 MW
4.1 Mvar

Ruzizi 2

G-Ruzizi 1

3.5 MW
0 Mvar

Ruzizi 1

Mururu 1

3.3 MW
4.4 Mvar

Mururu 2

G-Bugarama2

Bugarama2

G-Gishoma

15 MW
9.3 Mvar

C-Gishoma

0 MW
0 Mvar

Gishoma

Bugarama

Ntendezi

Isolate C.B
Open

10-Kbo/Kro/Mr2-B
110 kV

10-Kbo/Nte-B 110 kV

10-Mr2/Nte-B

110 kV

B-10-Kbo-Kro-1
110 kV

B-10-Kbo/Nte-2
110 kV

B-10-Mr2/Nte-2
110 kV

B-10-Bga-Nte-2
110 kV

B-10-Bga-Nte-1
110 kV

B-10-Bga-Gsh-1
110 kV

B-20-Bwi-Kma-2
220 kV

B-10-Kma-Rz4-1
110 kVB-10-Kma-Rz3-1

110 kV

B-10-Kma-Rz3-2
110 kV

B-10-Kma-Rz4-2
110 kV

B-.6-Mr1-Rz1-1
6.6 kV

B-10-Mr1-Mr2-1
110 kV

B-10-Mr1-Mr2-2
110 kV

B-10-Mr2/Nte-1
110 kV

B-10-Mr2-Rz2-1
110 kV

B-10-Bga-Gsh-2
110 kV

B-10-Kli-Rka-1
110 kV

B-10-Kgo-Kli-2
110 kV

B-.6-Mr1-Rz1-2
6.6 kV

B-10-Mr2-Rz2-2
110 kV

G-Gsh-1-B
11 kV

G-Rz1-.06-B
0.6 kV

G-Rz2-.6-B
6.6 kV

G-Rz4-.6-B
6.6 kV

220 kV

G-Rz3-.6-B
6.6 kV

G-Kb2-1-B-1
11 kV

G-Kb2-1-B-2
11 kV

B-10-Bga-Bg2-1
110 kV

B-10-Bga-Bg2-2
110 kV

Bg2-10-B-2
110 kV

14.9 MW
8.3 Mvar

4.9 MW
2.6 Mvar

0.6 MW
5.3 Mvar

0.6 MW
5.9 Mvar

5.4 MW
6.7 Mvar

18.1 MW
-6.1 Mvar

10.4 MW
3.6 Mvar

47.9 MW
-2.9 Mvar

94.8 MW
-10.2 Mvar

3.3 MW
4.4 Mvar

9.4 MW
-1.3 Mvar

9.3 MW
-0.7 Mvar

12.7 MW
2.8 Mvar

139.9 MW
-32.9 Mvar

3.5 MW
-0.2 Mvar

4.9 MW
3.1 Mvar

14.9 MW
8.4 Mvar

14.9 MW
8.3 Mvar

4.8 MW
2.6 Mvar

47.6 MW
-3.6 Mvar

92.6 MW
-16.6 Mvar

139.9 MW
-32.9 Mvar

5.4 MW
6.7 Mvar

3.4 MW
-0.2 Mvar

9.4 MW
-1.3 Mvar

3.3 MW
4.4 Mvar

12.6 MW
3.1 Mvar

0.6 MW
6 Mvar

9.3 MW
-0.7 Mvar

4.9 MW
2.6 Mvar

3.5 MW
-0.2 Mvar

12.7 MW
2.8 Mvar

47.9 MW
-2.9 Mvar

94.8 MW
-10.2 Mvar

15 MW
9.3 Mvar

3.5 MW
0 Mvar

12.8 MW
4.1 Mvar

48 MW
2.4 Mvar

95 MW
0 Mvar

100%

96.3
9%

96.4
%

96.8
5%

4.8 MW
2.6 Mvar
0.6 MW
5.3 Mvar

Isolate C.B
Open

9.3 MW
-0.7 Mvar

0.6 MW
5.9 Mvar

98.2
6%

5.4 MW
6.7 Mvar

96.3
9%96.3

9%

9.3 MW
-0.7 Mvar

96.3
9%

4.9 MW
2.6 Mvar

4.9 MW
2.6 Mvar 95.8

9%

95.8
9%

14.9 MW
8.4 Mvar

4.9 MW
3.1 Mvar

99.7
7%

139.9 MW
-32.9 Mvar

139.9 MW
-32.9 Mvar

99.3
1%

92.6 MW
-16.6 Mvar

99.3
1%

47.6 MW
-3.6 Mvar99.8

1%

47.9 MW
-2.9 Mvar

47.9 MW
-2.9 Mvar

100.
55%

94.8 MW
-10.2 Mvar

94.8 MW
-10.2 Mvar

99.2
3%

3.4 MW
-0.2 Mvar

96.5
5%

3.3 MW
4.4 Mvar

96.5
6%

3.3 MW
4.4 Mvar

3.3 MW
4.4 Mvar

96.5
6%

9.4 MW
-1.3 Mvar

9.4 MW
-1.3 Mvar

96.5
6%

12.6 MW
3.1 Mvar

96.5
9%

14.9 MW
8.3 Mvar

14.9 MW
8.3 Mvar

99.0
2% 10.4 MW

3.6 Mvar

99.0
2%

18.1 MW
-6.1 Mvar

100.
07%

3.5 MW
-0.2 Mvar

97.0
9%

12.7 MW
2.8 Mvar

99.8
2%

15 MW
9.3 Mvar

100.
53%

3.5 MW
0 Mvar

3.5 MW
0 Mvar

100%

12.8 MW
4.1 Mvar

12.8 MW
4.1 Mvar

100.
21% 95 MW

0 Mvar

95 MW
0 Mvar

48 MW
2.4 Mvar

48 MW
2.4 Mvar

15 MW
9.3 Mvar

5.4 MW
6.7 Mvar

3.5 MW
-0.2 Mvar

12.7 MW
2.8 Mvar

0.6 MW
6 Mvar

18.1 MW
-6.1 Mvar

0 MW
0 Mvar

B-20-Mra-Sha-2S
220 kV

20-Mra-B
220 kV

100%

B-20-Mra-Sha-2D
220 kV

99.5
7%

B-20-Sha-Rlm-1D
220 kV

99.5
7%

B-20-Sha-Rlm-2D
220 kV

99.1
4%

B-20-Sha-Rlm-2S
220 kV

B-20-Sha-Rlm-1S
220 kV

B-20-Rlm-Rwa-1D
220 kV

99.1
4%

B-20-Rlm-Rwa-2D
220 kV

99.2
3%

B-20-Kgo-Rwa-2
220 kV 99.2

3%B-20-Kgo-Rwa-1
220 kV

99.1
1%

B-10-Jb1-Rln-2
110 kV

97.1
9%

B-1-Jb1-Jb3-1
15 kV

99.7
8%

B-1-Jb1-Jb3-2
15 kV

99.7
8%

G-Jb3-1-B
15 kV

99.7
8%

B-10-Bre-Jb1-2
110 kV

B-10-Bre-Jb1-1
110 kV

B-10-Bre-Sha-1D
110 kV

B-10-Bre-Sha-2D
110 kV

B-10-Bre-Jb1-D1
110 kV

98.1
%

B-10-Bre-Jb1-D2
110 kV

97.1
9%

B-10-Bre-Sha-1D_T1
110 kV98.1

%

B-10-Bre-Sha-2D_T1
110 kV

99.1
7%

B-10-Bre-Gso-1
110 kV

98.1
%

10-Bre/Gso/Msh-B
110 kV

96.4
2%

B-10-Gso-Msh-2
110 kV

96.0
5%

B-10-Msh-Rbo-1
110 kV

96.0
5%

B-10-Msh-Rbo-2
110 kV

96.0
7%

B-10-Air-Rbo-2
110 kV

96.0
7%

B-10-Air-Rbo-1
110 kV

96.3
6%

B-10-Air-Rlm-1_S
110 kV

96.3
6%

B-10-Air-Rlm-2_S
110 kV

99.4
%

B-10-Msh-Nga-1
110 kV

96.0
5%

B-10-Msh-Nga-2
110 kV

96.5
%

B-10-Nga-Rln-1
110 kV

96.5
%

B-10-Kba-Msh-2
110 kV

96.0
5%

10-Kba/Msh/Rwi-B
110 kV

96%

B-10-Kba-Kre-1
110 kV

96%

B-10-Kba-Kre-2
110 kV

97.6
7%

B-10-Kre-Nbu-1

110 kV

97.6
7%

B-10-Kre-Nbu-2
110 kV

99.3
8%

B-20-Nbu-Rsu-1
220 kV

98.9
8%

B-20-Nbu-Rsu-2
220 kV

98.9
9%

B-20-Rlm-Rsu-2S

220 kV

B-20-Rlm-Rsu-1S
220 kV

B-20-Rlm-Rsu-2D
220 kV

98.9
9%

B-20-Rlm-Rsu-1D
220 kV 99.1

4%

B-10-Kba-Rwi-2
110 kV

95.9
4%

G-Kse-1-B
110 kV

96.4
2%

B-10-Gso-Nde-1
110 kV

96.4
2%

B-10-Gso-Nde-2
110 kV

96.4
9%

B-10-Gha-Nde-2
110 kV

96.4
9%

B-10-Gha-Nde-1
110 kV

96.1
6%

B-10-Gha-MKi-1
110 kV

96.1
6%

B-10-Gha-MKi-2
110 kV

96.6
8%

10-Gko/Kgo/MKi-B
110 kV

96.6
8%

B-10-Gko-MKi-1
110 kV

96.5
7%

G-Gko-3-B
15 kV

99.6
2%

G-Gko-1-B
15 kV

99.6
2%

B-10-Gko-Jb1-1
110 kV

96.5
7%

B-10-Gko-Jb1-2

110 kV
97.1

9%

G-Gko-10-B
110 kV

96.5
7%

B-10-MKi-Nbg-2
110 kV

96.6
8%

B-10-MKi-Nbg-1

110 kV

96.8
9%

B-10-Jb1-Nbg-2
110 kV

96.8
9%

B-10-Jb1-Nbg-1
110 kV

97.1
9%

B-10-Bre-Sha-1S
110 kV

B-10-Bre-Sha-2S
110 kV

B-10-Jb1-Jb2-1
110 kV

97.1
9%

B-10-Jb1-Jb2-2
110 kV

97.1
9%

G-Jb2-10-B
110 kV

97.1
9%

B-20-Rba-Sha-2
220 kV

99.5
7%

G-Jabana 2

Jabana 2

C-Nyabugogo

0 MW
-19.8 Mvar

0 MW
19.8 Mvar

Nyabugogo

G-Gikondo-10G-Gikondo-1

G-Ren AGGREKO

Gikondo

C-Mt.Kigali

0 MW
-14.9 Mvar

0 MW
14.9 Mvar

Mt.Kigali

Gahanga

C-Ndera

0 MW
-30.1 Mvar

0 MW
30.1 Mvar

Ndera

G-KSEZ HFO

Gasogi

C-Kirehe

0 MW
0 Mvar

29.9 MW
1.4 Mvar

Rusumo

Nyabugari

Kirehe

Kabarondo

C-Ngarama

0 MW
-9.8 Mvar

0 MW
9.8 Mvar

Ngarama

Air Port

C-Rubona

0 MW
-19.7 Mvar

0 MW
19.7 Mvar

Rubona

C-Musha

0 MW
-19.6 Mvar

0 MW
19.6 Mvar

MushaBirembo

G-Jabana 3

Jabana 3

Jabana 1

Rwabusoro

Rilima

13.5 MW
-1.7 Mvar

Mirama
200 MVAsc

13.5 MW
-1.7 Mvar

Shango

0 MW
89.2 Mvar

C-Shango

0 MW
-89.2 Mvar

Mirama
200 MVAsc

10-Bre/Gso/Msh-B
110 kV

10-Gko/Kgo/MKi-B
110 kV

20-Mra-B
220 kV

10-Kba/Msh/Rwi-B
110 kV

B-20-Kgo-Kli-1
220 kV

B-20-Kgo-Rwa-1
220 kV

B-20-Kgo-Rwa-2
220 kV

B-20-Rlm-Rsu-1S
220 kV

B-20-Rlm-Rsu-1D
220 kV

B-20-Sha-Rlm-2S
220 kV

B-20-Sha-Rlm-2D
220 kV

B-10-Air-Rlm-1_S
110 kV

B-10-Air-Rlm-2_S
110 kV

B-10-Msh-Rbo-2
110 kV

B-10-Msh-Rbo-1
110 kV

B-10-Msh-Nga-1
110 kV

B-10-Gso-Msh-2
110 kV

B-10-Kba-Msh-2
110 kV

B-10-Bre-Gso-1
110 kV

B-10-Bre-Jb1-1
110 kV

B-10-Bre-Sha-1S
110 kV B-10-Bre-Sha-1D

110 kV

B-10-Gso-Nde-2
110 kV

B-10-Gso-Nde-1
110 kV

B-10-Gha-Nde-2
110 kV

B-10-Gha-Nde-1
110 kV

B-10-Gko-MKi-1
110 kV

B-10-Gko-Jb1-1
110 kV

B-10-Gko-Jb1-2

110 kV

B-10-Jb1-Nbg-1
110 kV

B-10-Jb1-Nbg-2
110 kV

B-10-MKi-Nbg-1

110 kV

B-10-MKi-Nbg-2
110 kV

B-10-Gha-MKi-2
110 kV

B-10-Gha-MKi-1
110 kV

B-10-Jb1-Jb2-1
110 kV

B-10-Jb1-Jb2-2
110 kV

B-1-Jb1-Jb3-1
15 kV

B-1-Jb1-Jb3-2
15 kV

B-10-Jb1-Rln-2
110 kV

B-20-Mra-Sha-2S
220 kV

B-20-Mra-Sha-2D
220 kV

B-10-Nga-Rln-1
110 kV

B-10-Kba-Kre-1
110 kV

B-10-Kba-Kre-2
110 kV

B-10-Kba-Rwi-2
110 kV

B-20-Nbu-Rsu-1
220 kV

B-10-Kre-Nbu-1

110 kV

B-10-Kre-Nbu-2
110 kV

B-20-Nbu-Rsu-2
220 kV

B-20-Rlm-Rsu-2S

220 kV

B-20-Rlm-Rsu-2D
220 kV

B-20-Sha-Rlm-1S
220 kV

B-20-Sha-Rlm-1D
220 kV

B-10-Bre-Jb1-2
110 kV

B-10-Bre-Sha-2S
110 kVB-10-Bre-Sha-2D

110 kV

B-20-Rba-Sha-2
220 kV B-10-Msh-Nga-2

110 kV

B-20-Rlm-Rwa-2D
220 kV

B-20-Rlm-Rwa-1D
220 kV

B-10-Air-Rbo-1
110 kV

B-10-Air-Rbo-2
110 kV

G-Gko-1-B
15 kV

G-Jb2-10-B
110 kV

G-Jb3-1-B
15 kV

G-Gko-10-B
110 kV

G-Gko-3-B
15 kV

G-Kse-1-B
110 kV

B-10-Bre-Sha-1D_T1
110 kV

B-10-Bre-Sha-2D_T1
110 kV

B-10-Bre-Jb1-D1
110 kV

B-10-Bre-Jb1-D2
110 kV

26.6 MW
-10.4 Mvar

71.8 MW
16.5 Mvar

52.2 MW
0.6 Mvar

95.9 MW
15.6 Mvar

176.1 MW
34 Mvar

31.5 MW
1 Mvar

10.5 MW
-10.6 Mvar

25 MW
10.1 Mvar

2.2 MW
4.7 Mvar

19.6 MW
-4.2 Mvar

10.7 MW
-8 Mvar

0 MW
-0.04 Mvar

22.9 MW
-1.7 Mvar

20.4 MW
-8.7 Mvar

27.9 MW
-0.7 Mvar

4.7 MW
-3.1 Mvar

11.4 MW
-3.9 Mvar

54.2 MW
-1.8 Mvar

39.8 MW
6.3 Mvar

1.9 MW
7 Mvar

2.2 MW
-4 Mvar

5.4 MW
-2.3 Mvar

96.5 MW
-34.7 Mvar

51.4 MW
17.3 Mvar

21.5 MW
-14.3 Mvar171.9 MW

-33.5 Mvar

56.9 MW
-50.1 Mvar

26.6 MW
-10.4 Mvar

70.2 MW
13.6 Mvar

52.2 MW
0.6 Mvar

174.8 MW
31.5 Mvar

95.9 MW
15.6 Mvar

31.3 MW
0.8 Mvar

10.5 MW
-10.6 Mvar

24.9 MW
10.1 Mvar

2.2 MW
4.8 Mvar

10.7 MW
-8 Mvar

31.7 MW
3.5 Mvar

0 MW
-0.04 Mvar

20.4 MW
-8.7 Mvar

25 MW
10.1 Mvar

22.9 MW
-1.7 Mvar

95.2 MW
14.8 Mvar0 MW

0 Mvar 16.1 MW
-6.9 Mvar

27.4 MW
-0.8 Mvar

96.5 MW
-34.7 Mvar

27.9 MW
-0.7 Mvar

39.3 MW
5.6 Mvar

50.4 MW
-9.8 Mvar

1.9 MW
7.2 Mvar

31.5 MW
1 Mvar

19.5 MW
-4 Mvar

4.7 MW
-2.4 Mvar

2.2 MW
-4 Mvar

5.4 MW
-2 Mvar

22.8 MW
-1.7 Mvar

1.9 MW
7 Mvar

39.8 MW
6.3 Mvar

51.4 MW
17.3 Mvar

10.7 MW
-7.9 Mvar

10.4 MW
-10.3 Mvar

9.1 MW
-0.9 Mvar

2.2 MW
-2.8 Mvar

5.4 MW
-2.3 Mvar

26.1 MW
-10.6 Mvar

71.8 MW
16.5 Mvar

56.9 MW
-50.1 Mvar

171.3 MW
-28.6 Mvar 21.5 MW

-14.3 Mvar
21.5 MW
17.4 Mvar

51.4 MW
17.3 Mvar

171.9 MW
-33.5 Mvar

96.3 MW
-33.8 Mvar

11.4 MW
-3.7 Mvar

176.1 MW
34 Mvar

56.7 MW
-34.6 Mvar

127.2 MW
-18.8 Mvar

13.4 MW
26.9 Mvar

99.6
2%

96%

100%

96.6
8%

96.4
2%

31.7 MW
3.5 Mvar

19.6 MW
-4.2 Mvar

50.4 MW
-9.8 Mvar

2.2 MW
4.7 Mvar

13.5 MW
-1.7 Mvar

4.7 MW
-3.1 Mvar

11.4 MW
-3.9 Mvar

99.1
1%

99.1
1%

96.5 MW
-34.7 Mvar

96.5 MW
-34.7 Mvar

99.2
3%

96.3 MW
-33.8 Mvar

99.1
4%

21.5 MW
-14.3 Mvar

21.5 MW
-14.3 Mvar

99.1
4%

56.9 MW
-50.1 Mvar

96.3
6%

99.4
%

71.8 MW
16.5 Mvar

71.8 MW
16.5 Mvar

70.2 MW
13.6 Mvar

96.0
7%

5.4 MW
-2.3 Mvar

5.4 MW
-2.3 Mvar

96.0
5%

96.0
5%

2.2 MW
-4 Mvar

2.2 MW
-4 Mvar

96.0
5%

96.0
5%

19.5 MW
-4 Mvar

4.7 MW
-2.4 Mvar

98.1
%

52.2 MW
0.6 Mvar

52.2 MW
0.6 Mvar

96.4
9%

96.4
2%

10.7 MW
-8 Mvar

10.7 MW
-8 Mvar

96.4
9%

96.1
6%

10.4 MW
-10.3 Mvar

10.7 MW
-7.9 Mvar

10.5 MW
-10.6 Mvar

10.5 MW
-10.6 Mvar

96.5
7%

96.5
7%

24.9 MW
10.1 Mvar

97.1
9%

25 MW
10.1 Mvar

97.1
9%

96.8
9%

22.9 MW
-1.7 Mvar

22.9 MW
-1.7 Mvar

96.8
9% 1.9 MW

7 Mvar

96.6
8%

96.6
8%

31.5 MW
1 Mvar

96.1
6%

31.3 MW
0.8 Mvar

97.1
9%

0 MW
-0.04 Mvar

0 MW
-0.04 Mvar

97.1
9%

99.7
8%

99.7
8%

97.1
9%

20.4 MW
-8.7 Mvar

20.4 MW
-8.7 Mvar

99.5
7%

96.5
%

9.1 MW
-0.9 Mvar

96%

27.4 MW
-0.8 Mvar

97.6
7%

27.9 MW
-0.7 Mvar

27.9 MW
-0.7 Mvar

95.9
4%

11.4 MW
-3.7 Mvar

98.9
8%

97.6
7%

99.3
8%

39.3 MW
5.6 Mvar

39.8 MW
6.3 Mvar

39.8 MW
6.3 Mvar

51.4 MW
17.3 Mvar

98.9
9%

51.4 MW
17.3 Mvar

98.9
9%

21.5 MW
17.4 Mvar

99.5
7%

56.7 MW
-34.6 Mvar

99.5
7%

127.2 MW
-18.8 Mvar

96.5
%

99.2
3%

99.1
4% 171.3 MW

-28.6 Mvar
171.9 MW
-33.5 Mvar

171.9 MW
-33.5 Mvar

96.3
6%

96.0
7%

26.1 MW
-10.6 Mvar

26.6 MW
-10.4 Mvar

26.6 MW
-10.4 Mvar

5.4 MW
-2 Mvar

2.2 MW
-2.8 Mvar

99.6
2%

97.1
9%

99.7
8%

29.9 MW
1.4 Mvar

96.5
7%

13.5 MW
-1.7 Mvar

16.1 MW
-6.9 Mvar

0 MW
-9.8 Mvar

0 MW
9.8 Mvar

0 MW
19.7 Mvar

0 MW
-19.7 Mvar

31.5 MW
1 Mvar

1.9 MW
7.2 Mvar

22.8 MW
-1.7 Mvar

1.9 MW
7 Mvar

0 MW
0 Mvar

56.9 MW
-50.1 Mvar

51.4 MW
17.3 Mvar

13.4 MW
26.9 Mvar

2.2 MW
4.8 Mvar

96.4
2%

0 MW
-19.8 Mvar

0 MW
19.8 Mvar

0 MW
-19.6 Mvar

0 MW
19.6 Mvar

0 MW
-14.9 Mvar

0 MW
14.9 Mvar

0 MW
89.2 Mvar

0 MW
-89.2 Mvar

98.1
%

99.1
7%

176.1 MW
34 Mvar

174.8 MW
31.5 Mvar

176.1 MW
34 Mvar

98.1
%

95.9 MW
15.6 Mvar

97.1
9%

25 MW
10.1 Mvar

95.2 MW
14.8 Mvar

95.9 MW
15.6 Mvar

0 MW
-30.1 Mvar

0 MW
30.1 Mvar

0 MW
0 Mvar

B-20-Rlm-Rwa-2S

220 kV

B-20-Rlm-Rwa-1S
220 kV

G-Rwa-3-B
220 kV

99.2
3%G-NtB-3-B

30 kV
97.2

1%

B-10-Kgo-Kli-1
110 kV

98.9
9%

B-10-Kli-Rka-2
110 kV

97.9
6%

G-Rka5-3-B
30 kV

98.9
7%

B-10-Hye-Rka-2
110 kV

97.9
6%

B-10-Hye-Rka-1
110 kV 98%

B-10-Bta-Hye-2
110 kV

98%

B-10-Bta-Hye-1
110 kV

98.9
8%

B-20-Bta-Mmb-1S
220 kV

B-20-Bta-Mmb-2S
220 kV

B-20-Bta-Mmb-2D

220 kV

99.3
5%

B-20-Bta-Mmb-1D
220 kV

99.3
%

B-20-Mmb-Rwa-1D
220 kV

99.3
5%

B-20-Mmb-Rwa-2D
220 kV

99.2
3%

G-Mmb-3-B
220 kV

99.3
5%

B-20-Mmb-Rwa-1S
220 kV

B-20-Mmb-Rwa-2S
220 kV

B-10-Bta-Kgo-1
110 kV

98.9
8%

B-10-Bta-Kgo-2
110 kV

98.9
9%

B-20-Bta-Gte-S
220 kV

20-Gte-B
220 kV

99.3
3%

B-20-Bta-Gte-D
220 kV

99.3
%

G-Rsu-10-B
110 kV

99.2
1%B-10-Kgo-MKi-2

110 kV

98.9
9%

G-Rusumo

Gitega

200 MVAsc

G-Mamba

79.8 MW
-0.6 Mvar

Mamba

Butare

Huye

G-Rukarara5

3 MW
0.3 Mvar

Rukarara

C-Kigoma

0 MW
0 Mvar

G-Ntaruka B

5 MW
2.8 Mvar

Kigoma

G-Rwabusoro

49.9 MW
-0.08 Mvar

Gitega

200 MVAsc

20-Gte-B
220 kV

B-10-Kli-Rka-2
110 kV

B-10-Hye-Rka-2
110 kV

B-10-Kgo-Kli-1
110 kV

B-10-Hye-Rka-1
110 kV

B-10-Bta-Hye-1
110 kV

B-10-Bta-Kgo-1
110 kV

B-20-Mmb-Rwa-2S
220 kV

B-20-Mmb-Rwa-2D
220 kV

B-20-Mmb-Rwa-1S
220 kV

B-20-Mmb-Rwa-1D
220 kV

B-20-Bta-Mmb-2S
220 kV

B-20-Bta-Mmb-2D

220 kV

B-20-Bta-Mmb-1S
220 kV

B-20-Bta-Mmb-1D
220 kV

B-20-Bta-Gte-S
220 kV

B-20-Bta-Gte-D
220 kV

B-10-Bta-Kgo-2
110 kV

B-10-Bta-Hye-2
110 kV

B-10-Kgo-MKi-2
110 kV

B-20-Rlm-Rwa-2S

220 kV

B-20-Rlm-Rwa-1S
220 kV

G-Rwa-3-B
220 kV

G-Mmb-3-B
220 kV

G-Rsu-10-B
110 kV

G-Rka5-3-B
30 kV

G-NtB-3-B
30 kV

10.7 MW
7 Mvar

7.5 MW
-4.2 Mvar

1.4 MW
-1.5 Mvar

0 MW
-7 Mvar

30.2 MW
-2.6 Mvar

37.6 MW
-4.9 Mvar

7.5 MW
-4.2 Mvar

10.7 MW
7 Mvar

30.2 MW
3.5 Mvar

0 MW
-7 Mvar

10.6 MW
7.4 Mvar

1.4 MW
-0.9 Mvar

54.2 MW
-1.8 Mvar

18 MW
-5.5 Mvar

7.5 MW
-3.2 Mvar

133.4 MW
-21.4 Mvar

37.6 MW
-4.9 Mvar

30.2 MW
-2.6 Mvar

10.3 MW
4.3 Mvar

1.4 MW
-1.5 Mvar

37.6 MW
6.5 Mvar

79.8 MW
-0.6 Mvar

5 MW
2.8 Mvar

3 MW
0.3 Mvar

29.9 MW
1.4 Mvar

49.9 MW
-0.08 Mvar

99.3
3%

97.9
6%

10.3 MW
4.3 Mvar

97.9
6%

1.4 MW
-1.5 Mvar

1.4 MW
-1.5 Mvar

98.9
9%

18 MW
-5.5 Mvar

98%

98.9
8%

10.7 MW
7 Mvar

10.7 MW
7 Mvar

98.9
8%

7.5 MW
-4.2 Mvar

7.5 MW
-4.2 Mvar

99.2
3%

37.6 MW
6.5 Mvar

99.3
5%

37.6 MW
-4.9 Mvar

37.6 MW
-4.9 Mvar

99.3
5%

30.2 MW
-2.6 Mvar

30.2 MW
-2.6 Mvar

99.3
%

99.3
%

0 MW
-7 Mvar

0 MW
-7 Mvar

98.9
9%

98%

10.6 MW
7.4 Mvar

98.9
9%

1.4 MW
-0.9 Mvar
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One-Line Diagram   -   OLV1 (Load Flow Analysis)
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3 Mvar

8.5 MW
3.5 Mvar

13.4 MW
4.5 Mvar

8.8 MW
-4.6 Mvar

7.5 MW
4.8 Mvar

24 MW
-1.3 Mvar

47.4 MW
-2.5 Mvar

4.9 MW
3.1 Mvar

1.4 MW
1.1 Mvar

1.4 MW
1.7 Mvar

6.4 MW
3.8 Mvar

70.7 MW
-8.2 Mvar

1.7 MW
1 Mvar

4.9 MW
3.1 Mvar

14.9 MW
8.4 Mvar

14.9 MW
8.3 Mvar

4.8 MW
2.6 Mvar

23.9 MW
-1.3 Mvar

46.9 MW
-3.8 Mvar

70.7 MW
-8.2 Mvar

13.4 MW
4.5 Mvar

1.7 MW
1 Mvar

1.4 MW
1.1 Mvar

4.9 MW
3.1 Mvar

6.3 MW
4.2 Mvar

8.5 MW
3.5 Mvar

1.4 MW
1.7 Mvar

4.9 MW
2.5 Mvar

1.7 MW
1 Mvar

6.4 MW
3.8 Mvar

24 MW
-1.3 Mvar

47.4 MW
-2.5 Mvar

15 MW
9.3 Mvar

1.8 MW
1.1 Mvar

6.4 MW
4.3 Mvar

24 MW
0 Mvar

47.5 MW
0 Mvar

100.
1%

96.3
3%

96.3
4%

96.8
2%

4.8 MW
2.6 Mvar
8.5 MW
3 Mvar

Isolate C.B
Open

1.4 MW
1.7 Mvar

8.5 MW
3.5 Mvar

98.2
8%

13.4 MW
4.5 Mvar

96.3
3%96.3

3%

1.4 MW
1.7 Mvar

96.3
3%

4.9 MW
2.5 Mvar

4.9 MW
2.5 Mvar 95.8

3%

95.8
3%

14.9 MW
8.4 Mvar

4.9 MW
3.1 Mvar

101.
18%

70.7 MW
-8.2 Mvar

70.7 MW
-8.2 Mvar

99.8
6%

46.9 MW
-3.8 Mvar

99.8
6%

23.9 MW
-1.3 Mvar100.

13%

24 MW
-1.3 Mvar

24 MW
-1.3 Mvar

100.
76%

47.4 MW
-2.5 Mvar

47.4 MW
-2.5 Mvar

99.2
3%

1.7 MW
1 Mvar

96.4
6%

4.9 MW
3.1 Mvar

96.4
7%

4.9 MW
3.1 Mvar

4.9 MW
3.1 Mvar

96.4
7%

1.4 MW
1.1 Mvar

1.4 MW
1.1 Mvar

96.4
7%

6.3 MW
4.2 Mvar

96.5
4%

14.9 MW
8.3 Mvar

14.9 MW
8.3 Mvar

99.0
5% 7.5 MW

4.8 Mvar

99.0
5%

8.8 MW
-4.6 Mvar

100.
12%

1.7 MW
1 Mvar

96.8
9%

6.4 MW
3.8 Mvar

99.7
7%

15 MW
9.3 Mvar

101.
89%

1.8 MW
1.1 Mvar

1.8 MW
1.1 Mvar

100%

6.4 MW
4.3 Mvar

6.4 MW
4.3 Mvar

100.
74% 47.5 MW

0 Mvar

47.5 MW
0 Mvar

24 MW
0 Mvar

24 MW
0 Mvar

15 MW
9.3 Mvar

13.4 MW
4.5 Mvar

1.7 MW
1 Mvar

6.4 MW
3.8 Mvar

8.5 MW
3.5 Mvar

8.8 MW
-4.6 Mvar

0 MW
0 Mvar

B-20-Mra-Sha-2S
220 kV

20-Mra-B
220 kV

100%

B-20-Mra-Sha-2D
220 kV

99.0
8%

B-20-Sha-Rlm-1D
220 kV

99.0
8%

B-20-Sha-Rlm-2D
220 kV

98.8
3%

B-20-Sha-Rlm-2S
220 kV

B-20-Sha-Rlm-1S
220 kV

B-20-Rlm-Rwa-1D
220 kV

98.8
3%

B-20-Rlm-Rwa-2D
220 kV

99%

B-20-Kgo-Rwa-2
220 kV 99%

B-20-Kgo-Rwa-1
220 kV

98.9
6%

B-10-Jb1-Rln-2
110 kV

97.1
4%

B-1-Jb1-Jb3-1
15 kV

99.7
2%

B-1-Jb1-Jb3-2
15 kV

99.7
2%

G-Jb3-1-B
15 kV

99.7
2%

B-10-Bre-Jb1-2
110 kV

B-10-Bre-Jb1-1
110 kV

B-10-Bre-Sha-1D
110 kV

B-10-Bre-Sha-2D
110 kV

B-10-Bre-Jb1-D1
110 kV

98.1
7%

B-10-Bre-Jb1-D2
110 kV

97.1
4%

B-10-Bre-Sha-1D_T1
110 kV98.1

7%

B-10-Bre-Sha-2D_T1
110 kV

99.3
8%

B-10-Bre-Gso-1
110 kV

98.1
7%

10-Bre/Gso/Msh-B
110 kV

96.0
7%

B-10-Gso-Msh-2
110 kV

95.6
7%

B-10-Msh-Rbo-1
110 kV

95.6
7%

B-10-Msh-Rbo-2
110 kV

95.7
%

B-10-Air-Rbo-2
110 kV

95.7
%

B-10-Air-Rbo-1
110 kV

96.0
2%

B-10-Air-Rlm-1_S
110 kV

96.0
2%

B-10-Air-Rlm-2_S
110 kV

99.0
8%

B-10-Msh-Nga-1
110 kV

95.6
7%

B-10-Msh-Nga-2
110 kV

96.0
2%

B-10-Nga-Rln-1
110 kV

96.0
2%

B-10-Kba-Msh-2
110 kV

95.6
7%

10-Kba/Msh/Rwi-B
110 kV

95.6
2%

B-10-Kba-Kre-1
110 kV

95.6
2%

B-10-Kba-Kre-2
110 kV

97.3
%

B-10-Kre-Nbu-1

110 kV

97.3
%

B-10-Kre-Nbu-2
110 kV

99.0
2%

B-20-Nbu-Rsu-1
220 kV

98.6
6%

B-20-Nbu-Rsu-2
220 kV

98.6
7%

B-20-Rlm-Rsu-2S

220 kV

B-20-Rlm-Rsu-1S
220 kV

B-20-Rlm-Rsu-2D
220 kV

98.6
7%

B-20-Rlm-Rsu-1D
220 kV 98.8

3%

B-10-Kba-Rwi-2
110 kV

95.5
6%

G-Kse-1-B
110 kV

96.0
7%

B-10-Gso-Nde-1
110 kV

96.0
7%

B-10-Gso-Nde-2
110 kV

96%

B-10-Gha-Nde-2
110 kV

96%

B-10-Gha-Nde-1
110 kV

95.9
1%

B-10-Gha-MKi-1
110 kV

95.9
1%

B-10-Gha-MKi-2
110 kV

96.5
7%

10-Gko/Kgo/MKi-B
110 kV

96.5
7%

B-10-Gko-MKi-1
110 kV

96.4
8%

G-Gko-3-B
15 kV

99.5
2%

G-Gko-1-B
15 kV

99.5
2%

B-10-Gko-Jb1-1
110 kV

96.4
8%

B-10-Gko-Jb1-2

110 kV
97.1

4%

G-Gko-10-B
110 kV

96.4
8%

B-10-MKi-Nbg-2
110 kV

96.5
7%

B-10-MKi-Nbg-1

110 kV

96.8
%

B-10-Jb1-Nbg-2
110 kV

96.8
%

B-10-Jb1-Nbg-1
110 kV

97.1
4%

B-10-Bre-Sha-1S
110 kV

B-10-Bre-Sha-2S
110 kV

B-10-Jb1-Jb2-1
110 kV

97.1
4%

B-10-Jb1-Jb2-2
110 kV

97.1
4%

G-Jb2-10-B
110 kV

97.1
4%

B-20-Rba-Sha-2
220 kV

99.0
8%

G-Jabana 2

Jabana 2

C-Nyabugogo

0 MW
-19.8 Mvar

0 MW
19.8 Mvar

Nyabugogo

G-Gikondo-10G-Gikondo-1

G-Ren AGGREKO

Gikondo

C-Mt.Kigali

0 MW
-14.8 Mvar

0 MW
14.8 Mvar

Mt.Kigali

Gahanga

C-Ndera

0 MW
-19.8 Mvar

0 MW
19.8 Mvar

Ndera

G-KSEZ HFO

Gasogi

C-Kirehe

0 MW
0 Mvar

15 MW
2.7 Mvar

Rusumo

Nyabugari

Kirehe

Kabarondo

C-Ngarama

0 MW
-10 Mvar

0 MW
10 Mvar

Ngarama

Air Port

C-Rubona

0 MW
-19.9 Mvar

0 MW
19.9 Mvar

Rubona

C-Musha

0 MW
-19.5 Mvar

0 MW
19.5 Mvar

MushaBirembo

G-Jabana 3

Jabana 3

Jabana 1

Rwabusoro

Rilima

131.3 MW
-11.8 Mvar

Mirama
200 MVAsc

131.3 MW
-11.8 Mvar

Shango

0 MW
63.8 Mvar

C-Shango

0 MW
-63.8 Mvar

Mirama
200 MVAsc

10-Bre/Gso/Msh-B
110 kV

10-Gko/Kgo/MKi-B
110 kV

20-Mra-B
220 kV

10-Kba/Msh/Rwi-B
110 kV

B-20-Kgo-Kli-1
220 kV

B-20-Kgo-Rwa-1
220 kV

B-20-Kgo-Rwa-2
220 kV

B-20-Rlm-Rsu-1S
220 kV

B-20-Rlm-Rsu-1D
220 kV

B-20-Sha-Rlm-2S
220 kV

B-20-Sha-Rlm-2D
220 kV

B-10-Air-Rlm-1_S
110 kV

B-10-Air-Rlm-2_S
110 kV

B-10-Msh-Rbo-2
110 kV

B-10-Msh-Rbo-1
110 kV

B-10-Msh-Nga-1
110 kV

B-10-Gso-Msh-2
110 kV

B-10-Kba-Msh-2
110 kV

B-10-Bre-Gso-1
110 kV

B-10-Bre-Jb1-1
110 kV

B-10-Bre-Sha-1S
110 kV B-10-Bre-Sha-1D

110 kV

B-10-Gso-Nde-2
110 kV

B-10-Gso-Nde-1
110 kV

B-10-Gha-Nde-2
110 kV

B-10-Gha-Nde-1
110 kV

B-10-Gko-MKi-1
110 kV

B-10-Gko-Jb1-1
110 kV

B-10-Gko-Jb1-2

110 kV

B-10-Jb1-Nbg-1
110 kV

B-10-Jb1-Nbg-2
110 kV

B-10-MKi-Nbg-1

110 kV

B-10-MKi-Nbg-2
110 kV

B-10-Gha-MKi-2
110 kV

B-10-Gha-MKi-1
110 kV

B-10-Jb1-Jb2-1
110 kV

B-10-Jb1-Jb2-2
110 kV

B-1-Jb1-Jb3-1
15 kV

B-1-Jb1-Jb3-2
15 kV

B-10-Jb1-Rln-2
110 kV

B-20-Mra-Sha-2S
220 kV

B-20-Mra-Sha-2D
220 kV

B-10-Nga-Rln-1
110 kV

B-10-Kba-Kre-1
110 kV

B-10-Kba-Kre-2
110 kV

B-10-Kba-Rwi-2
110 kV

B-20-Nbu-Rsu-1
220 kV

B-10-Kre-Nbu-1

110 kV

B-10-Kre-Nbu-2
110 kV

B-20-Nbu-Rsu-2
220 kV

B-20-Rlm-Rsu-2S

220 kV

B-20-Rlm-Rsu-2D
220 kV

B-20-Sha-Rlm-1S
220 kV

B-20-Sha-Rlm-1D
220 kV

B-10-Bre-Jb1-2
110 kV

B-10-Bre-Sha-2S
110 kVB-10-Bre-Sha-2D

110 kV

B-20-Rba-Sha-2
220 kV B-10-Msh-Nga-2

110 kV

B-20-Rlm-Rwa-2D
220 kV

B-20-Rlm-Rwa-1D
220 kV

B-10-Air-Rbo-1
110 kV

B-10-Air-Rbo-2
110 kV

G-Gko-1-B
15 kV

G-Jb2-10-B
110 kV

G-Jb3-1-B
15 kV

G-Gko-10-B
110 kV

G-Gko-3-B
15 kV

G-Kse-1-B
110 kV

B-10-Bre-Sha-1D_T1
110 kV

B-10-Bre-Sha-2D_T1
110 kV

B-10-Bre-Jb1-D1
110 kV

B-10-Bre-Jb1-D2
110 kV

27.2 MW
-10.4 Mvar

72.2 MW
16.4 Mvar

55.8 MW
5.1 Mvar

112.1 MW
16 Mvar

196.8 MW
39.9 Mvar

30.7 MW
5.5 Mvar

9.4 MW
-6.2 Mvar

27.6 MW
10.4 Mvar

0.4 MW
-4.6 Mvar

22.4 MW
-5 Mvar

11.5 MW
-2.9 Mvar

0 MW
-0.04 Mvar

25.2 MW
-1.7 Mvar

31.6 MW
-9.1 Mvar

27.5 MW
-0.4 Mvar

4.2 MW
-2.9 Mvar

11.3 MW
-3.8 Mvar

48.2 MW
1.6 Mvar

39.3 MW
6.4 Mvar

4.2 MW
6.9 Mvar

5.1 MW
-4.8 Mvar

5.7 MW
-2.3 Mvar

55.2 MW
-16.4 Mvar

50.9 MW
17.4 Mvar

36 MW
-16.3 Mvar124.9 MW

-9.5 Mvar

4.5 MW
6.9 Mvar

27.2 MW
-10.4 Mvar

70.6 MW
13.4 Mvar

55.8 MW
5.1 Mvar

195.1 MW
36.6 Mvar

112.1 MW
16 Mvar

30.6 MW
5.4 Mvar

9.4 MW
-6.2 Mvar

27.5 MW
10.3 Mvar

0.4 MW
-4.6 Mvar

11.5 MW
-2.9 Mvar

32.4 MW
8.5 Mvar

0 MW
-0.04 Mvar

31.6 MW
-9.1 Mvar

27.6 MW
10.4 Mvar

25.2 MW
-1.7 Mvar

111.2 MW
14.7 Mvar0 MW

0 Mvar 15.6 MW
-6.7 Mvar

27 MW
-0.6 Mvar

55.2 MW
-16.4 Mvar

27.5 MW
-0.4 Mvar

38.8 MW
5.8 Mvar

47.3 MW
-5.2 Mvar

4.2 MW
7.1 Mvar

30.7 MW
5.5 Mvar

22.2 MW
-4.9 Mvar

4.2 MW
-2.3 Mvar

5.1 MW
-4.8 Mvar

5.7 MW
-2 Mvar

25.1 MW
-1.7 Mvar

4.2 MW
6.9 Mvar

39.3 MW
6.4 Mvar

50.9 MW
17.4 Mvar

11.5 MW
-2.8 Mvar

9.4 MW
-5.9 Mvar

6.4 MW
-0.07 Mvar

5 MW
-3.6 Mvar

5.7 MW
-2.3 Mvar

26.7 MW
-10.7 Mvar

72.2 MW
16.4 Mvar

4.5 MW
23.1 Mvar

124.6 MW
-3.7 Mvar 36 MW

-16.3 Mvar
35.9 MW
15 Mvar

50.9 MW
17.4 Mvar

124.9 MW
-9.5 Mvar

55.1 MW
-14.9 Mvar

11.3 MW
-3.7 Mvar

196.8 MW
39.9 Mvar

4.5 MW
6.9 Mvar

92.6 MW
3.5 Mvar

130.1 MW
12.1 Mvar

99.5
2%

95.6
2%

100%

96.5
7%

96.0
7%

32.4 MW
8.5 Mvar

22.4 MW
-5 Mvar

47.3 MW
-5.2 Mvar

131.3 MW
-11.8 Mvar

4.2 MW
-2.9 Mvar

11.3 MW
-3.8 Mvar

98.9
6%

98.9
6%

55.2 MW
-16.4 Mvar

55.2 MW
-16.4 Mvar

99%

55.1 MW
-14.9 Mvar

98.8
3%

36 MW
-16.3 Mvar

36 MW
-16.3 Mvar

98.8
3%

96.0
2%

99.0
8%

72.2 MW
16.4 Mvar

72.2 MW
16.4 Mvar

70.6 MW
13.4 Mvar

95.7
%

5.7 MW
-2.3 Mvar

5.7 MW
-2.3 Mvar

95.6
7%

95.6
7%

5.1 MW
-4.8 Mvar

5.1 MW
-4.8 Mvar

95.6
7%

95.6
7%

22.2 MW
-4.9 Mvar

4.2 MW
-2.3 Mvar

98.1
7%

55.8 MW
5.1 Mvar

55.8 MW
5.1 Mvar

96%

96.0
7%

11.5 MW
-2.9 Mvar

11.5 MW
-2.9 Mvar

96%

95.9
1%

9.4 MW
-5.9 Mvar

11.5 MW
-2.8 Mvar

9.4 MW
-6.2 Mvar

9.4 MW
-6.2 Mvar

96.4
8%

96.4
8%

27.5 MW
10.3 Mvar

0.4 MW
-4.6 Mvar

97.1
4%

27.6 MW
10.4 Mvar

97.1
4%

96.8
%

25.2 MW
-1.7 Mvar

25.2 MW
-1.7 Mvar

96.8
% 4.2 MW

6.9 Mvar

96.5
7%

96.5
7%

30.7 MW
5.5 Mvar

95.9
1%

30.6 MW
5.4 Mvar

97.1
4%

0 MW
-0.04 Mvar

0 MW
-0.04 Mvar

97.1
4%

99.7
2%

99.7
2%

97.1
4%

31.6 MW
-9.1 Mvar

31.6 MW
-9.1 Mvar

99.0
8%

96.0
2%

6.4 MW
-0.07 Mvar

95.6
2%

27 MW
-0.6 Mvar

97.3
%

27.5 MW
-0.4 Mvar

27.5 MW
-0.4 Mvar

95.5
6%

11.3 MW
-3.7 Mvar

98.6
6%

97.3
%

99.0
2%

38.8 MW
5.8 Mvar

39.3 MW
6.4 Mvar

39.3 MW
6.4 Mvar

50.9 MW
17.4 Mvar

98.6
7%

50.9 MW
17.4 Mvar

98.6
7%

35.9 MW
15 Mvar

99.0
8%

4.5 MW
6.9 Mvar

4.5 MW
6.9 Mvar

99.0
8%

92.6 MW
3.5 Mvar

96.0
2%

99%

98.8
3% 124.6 MW

-3.7 Mvar
124.9 MW
-9.5 Mvar

124.9 MW
-9.5 Mvar

96.0
2%

95.7
%

26.7 MW
-10.7 Mvar

27.2 MW
-10.4 Mvar

27.2 MW
-10.4 Mvar

5.7 MW
-2 Mvar

5 MW
-3.6 Mvar

99.5
2%

97.1
4%

99.7
2%

15 MW
2.7 Mvar

96.4
8%

131.3 MW
-11.8 Mvar

15.6 MW
-6.7 Mvar

0 MW
-10 Mvar

0 MW
10 Mvar

0 MW
19.9 Mvar

0 MW
-19.9 Mvar

30.7 MW
5.5 Mvar

4.2 MW
7.1 Mvar

25.1 MW
-1.7 Mvar

4.2 MW
6.9 Mvar

0 MW
0 Mvar

4.5 MW
23.1 Mvar

50.9 MW
17.4 Mvar

130.1 MW
12.1 Mvar

0.4 MW
-4.6 Mvar

96.0
7%

0 MW
-19.8 Mvar

0 MW
19.8 Mvar

0 MW
-19.5 Mvar

0 MW
19.5 Mvar

0 MW
-14.8 Mvar

0 MW
14.8 Mvar

0 MW
63.8 Mvar

0 MW
-63.8 Mvar

98.1
7%

99.3
8%

196.8 MW
39.9 Mvar

195.1 MW
36.6 Mvar

196.8 MW
39.9 Mvar

98.1
7%

112.1 MW
16 Mvar

97.1
4%

27.6 MW
10.4 Mvar

111.2 MW
14.7 Mvar

112.1 MW
16 Mvar

0 MW
-19.8 Mvar

0 MW
19.8 Mvar

0 MW
0 Mvar

B-20-Rlm-Rwa-2S

220 kV

B-20-Rlm-Rwa-1S
220 kV

G-Rwa-3-B
220 kV

99%
G-NtB-3-B

30 kV
96.8

8%

B-10-Kgo-Kli-1
110 kV

99.1
8%

B-10-Kli-Rka-2
110 kV

98.0
2%

G-Rka5-3-B
30 kV

99.2
4%

B-10-Hye-Rka-2
110 kV

98.0
2%

B-10-Hye-Rka-1
110 kV 98.0

8%

B-10-Bta-Hye-2
110 kV

98.0
8%

B-10-Bta-Hye-1
110 kV

99.0
9%

B-20-Bta-Mmb-1S
220 kV

B-20-Bta-Mmb-2S
220 kV

B-20-Bta-Mmb-2D

220 kV

99.1
4%

B-20-Bta-Mmb-1D
220 kV

99.1
%

B-20-Mmb-Rwa-1D
220 kV

99.1
4%

B-20-Mmb-Rwa-2D
220 kV

99%

G-Mmb-3-B
220 kV

99.1
4%

B-20-Mmb-Rwa-1S
220 kV

B-20-Mmb-Rwa-2S
220 kV

B-10-Bta-Kgo-1
110 kV

99.0
9%

B-10-Bta-Kgo-2
110 kV

99.1
8%

B-20-Bta-Gte-S
220 kV

20-Gte-B
220 kV

99.1
2%

B-20-Bta-Gte-D
220 kV

99.1
%

G-Rsu-10-B
110 kV

99.1
5%B-10-Kgo-MKi-2

110 kV

99.1
8%

G-Rusumo

Gitega

200 MVAsc

G-Mamba

79.8 MW
1 Mvar

Mamba

Butare

Huye

G-Rukarara5

1.5 MW
1.1 Mvar

Rukarara

C-Kigoma

0 MW
0 Mvar

G-Ntaruka B

2.5 MW
1.8 Mvar

Kigoma

G-Rwabusoro

49.9 MW
1 Mvar

Gitega

200 MVAsc

20-Gte-B
220 kV

B-10-Kli-Rka-2
110 kV

B-10-Hye-Rka-2
110 kV

B-10-Kgo-Kli-1
110 kV

B-10-Hye-Rka-1
110 kV

B-10-Bta-Hye-1
110 kV

B-10-Bta-Kgo-1
110 kV

B-20-Mmb-Rwa-2S
220 kV

B-20-Mmb-Rwa-2D
220 kV

B-20-Mmb-Rwa-1S
220 kV

B-20-Mmb-Rwa-1D
220 kV

B-20-Bta-Mmb-2S
220 kV

B-20-Bta-Mmb-2D

220 kV

B-20-Bta-Mmb-1S
220 kV

B-20-Bta-Mmb-1D
220 kV

B-20-Bta-Gte-S
220 kV

B-20-Bta-Gte-D
220 kV

B-10-Bta-Kgo-2
110 kV

B-10-Bta-Hye-2
110 kV

B-10-Kgo-MKi-2
110 kV

B-20-Rlm-Rwa-2S

220 kV

B-20-Rlm-Rwa-1S
220 kV

G-Rwa-3-B
220 kV

G-Mmb-3-B
220 kV

G-Rsu-10-B
110 kV

G-Rka5-3-B
30 kV

G-NtB-3-B
30 kV

15.2 MW
5.2 Mvar

8.7 MW
-5.3 Mvar

3 MW
-1 Mvar

0 MW
-7 Mvar

35.9 MW
-4.9 Mvar

32 MW
-0.9 Mvar

8.7 MW
-5.3 Mvar

15.2 MW
5.2 Mvar

35.9 MW
1.1 Mvar

0 MW
-7 Mvar

15.1 MW
5.5 Mvar

3 MW
-1 Mvar

48.2 MW
1.6 Mvar

8.7 MW
-3.7 Mvar

8.6 MW
-4.3 Mvar

96.6 MW
1.5 Mvar

32 MW
-0.9 Mvar

35.9 MW
-4.9 Mvar

7.4 MW
5.5 Mvar

3 MW
-0.4 Mvar

31.9 MW
10.5 Mvar

79.8 MW
1 Mvar

2.5 MW
1.8 Mvar

1.5 MW
1.1 Mvar

15 MW
2.7 Mvar

49.9 MW
1 Mvar

99.1
2%

98.0
2%

7.4 MW
5.5 Mvar

98.0
2%

3 MW
-0.4 Mvar

99.1
8%

8.7 MW
-3.7 Mvar

98.0
8%

99.0
9%

15.2 MW
5.2 Mvar

15.2 MW
5.2 Mvar

99.0
9%

8.7 MW
-5.3 Mvar

8.7 MW
-5.3 Mvar

99%

31.9 MW
10.5 Mvar

99.1
4%

32 MW
-0.9 Mvar

32 MW
-0.9 Mvar

99.1
4%

35.9 MW
-4.9 Mvar

35.9 MW
-4.9 Mvar

99.1
%

99.1
%

0 MW
-7 Mvar

0 MW
-7 Mvar

99.1
8%

98.0
8%

15.1 MW
5.5 Mvar

99.1
8%

3 MW
-1 Mvar

3 MW
-1 Mvar

99%

49.9 MW
1 Mvar

99.1
4%

79.8 MW
1 Mvar

79.8 MW
1 Mvar

99.1
5% 15 MW

2.7 Mvar

48.2 MW
1.6 Mvar

48.2 MW
1.6 Mvar

0 MW
0 Mvar

35.9 MW
1.1 Mvar

49.9 MW
1 Mvar

99.2
4%

1.5 MW
1.1 Mvar

1.5 MW
1.1 Mvar

96.6 MW
1.5 Mvar

8.6 MW
-4.3 Mvar

96.8
8%

2.5 MW
1.8 Mvar

2.5 MW
1.8 Mvar

C-Rwinkwabu

0 MW
-9.9 Mvar

0 MW
9.9 Mvar

Rwinkwabu

0 MW
9.9 Mvar

0 MW
-9.9 Mvar

(2028年　Dry season)
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Location:

Engineer:
Study Case:   LF-Dry

11.0.0C

Page: 1 

SN:  KEPCO-KGSA

Filename: 0222

Project:
ETAP 

Contract:

Date: 28-02-2015 

Revision: Base

Config.: 2014-Dry

Alert Summary Report

Cable  100.0

Bus

Critical

 100.0

Loading

% Alert Settings

 80.0

 100.0

 100.0

Line

Transformer

Reactor

Panel

 101.0

 95.0

 105.0

 101.0

 100.0

 100.0

Generator Excitation

Bus Voltage

UnderExcited (Q Min.)

OverExcited (Q Max.)

UnderVoltage

OverVoltage

Protective Device

Generator

Inverter/Charger  100.0

Critical Alerts Report

Device ID Type Rating/LimitCondition Unit Operating % Operating Phase Type

 97.3 3-PhaseOverloadBre-10/1-T-1 Transformer  20.000 MVA  19.464

Gko-1-B-2  198.4 3-PhaseOverloadBus  800.000 Amp  1587.331

Jb2-10/.6-TG-1  83.2 3-PhaseOverloadTransformer  15.000 MVA  12.476

Jb2-10/.6-TG-2  83.2 3-PhaseOverloadTransformer  15.000 MVA  12.476

Kgo-10/3-T-1  93.3 3-PhaseOverloadTransformer  10.000 MVA  9.335

MKi-10/3-T-1  131.7 3-PhaseOverloadTransformer  10.000 MVA  13.166

MKi-3-B-1  92.3 3-PhaseUnder VoltageBus  30.000 kV  27.677

Rln-10/3-T-1  147.7 3-PhaseOverloadTransformer  3.000 MVA  4.430

Rln-3-B-1  90.1 3-PhaseUnder VoltageBus  30.000 kV  27.043
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Location:

Engineer:
Study Case:   LF-Wet

11.0.0C

Page: 1 

SN:  KEPCO-KGSA

Filename: 0222

Project:
ETAP 

Contract:

Date: 28-02-2015 

Revision: Base

Config.: 2014-Wet

Alert Summary Report

Cable  100.0

Bus

Critical

 100.0

Loading

% Alert Settings

 80.0

 100.0

 100.0

Line

Transformer

Reactor

Panel

 101.0

 95.0

 105.0

 101.0

 100.0

 100.0

Generator Excitation

Bus Voltage

UnderExcited (Q Min.)

OverExcited (Q Max.)

UnderVoltage

OverVoltage

Protective Device

Generator

Inverter/Charger  100.0

Critical Alerts Report

Device ID Type Rating/LimitCondition Unit Operating % Operating Phase Type

 96.8 3-PhaseOverloadBre-10/1-T-1 Transformer  20.000 MVA  19.351

Gko-1-B-2  182.8 3-PhaseOverloadBus  800.000 Amp  1462.656

Jb1-10/1-T-1  99.9 3-PhaseOverloadTransformer  6.000 MVA  5.996

Jb1-10/1-T-2  99.9 3-PhaseOverloadTransformer  6.000 MVA  5.996

Jb2-10/.6-TG-1  87.0 3-PhaseOverloadTransformer  15.000 MVA  13.049

Jb2-10/.6-TG-2  87.0 3-PhaseOverloadTransformer  15.000 MVA  13.049

Kgo-10/3-T-1  92.2 3-PhaseOverloadTransformer  10.000 MVA  9.218

Kya-3/.6-TG-1  88.0 3-PhaseOverloadTransformer  2.500 MVA  2.200

MKi-10/3-T-1  129.1 3-PhaseOverloadTransformer  10.000 MVA  12.907

MKi-3-B-1  91.2 3-PhaseUnder VoltageBus  30.000 kV  27.364

Nko-3/0-TG-n  95.3 3-PhaseOverloadTransformer  0.630 MVA  0.601

Ny1-3/.6-TG-1n  80.7 3-PhaseOverloadTransformer  35.000 MVA  28.234

Rln-10/3-T-1  145.3 3-PhaseOverloadTransformer  3.000 MVA  4.358

Rln-3-B-1  89.3 3-PhaseUnder VoltageBus  30.000 kV  26.791

Rz2-10/.6-TG-1  88.5 3-PhaseOverloadTransformer  15.000 MVA  13.274

(2/14)



Location:

Engineer:
Study Case:   LF-Dry

11.0.0C

Page: 1 

SN:  KEPCO-KGSA

Filename: 0222

Project:
ETAP 

Contract:

Date: 28-02-2015 

Revision: Base

Config.: 2015-Dry

Alert Summary Report

Cable  100.0

Bus

Critical

 100.0

Loading

% Alert Settings

 80.0

 100.0

 100.0

Line

Transformer

Reactor

Panel

 101.0

 95.0

 105.0

 101.0

 100.0

 100.0

Generator Excitation

Bus Voltage

UnderExcited (Q Min.)

OverExcited (Q Max.)

UnderVoltage

OverVoltage

Protective Device

Generator

Inverter/Charger  100.0

Critical Alerts Report

Device ID Type Rating/LimitCondition Unit Operating % Operating Phase Type

 98.5 3-PhaseOverloadKbu-3/1-T-1 Transformer  3.000 MVA  2.956

Nta-3/.6-T-1  100.0 3-PhaseOverloadTransformer  5.000 MVA  4.999

(3/14)



Location:

Engineer:
Study Case:   LF-Wet

11.0.0C

Page: 1 

SN:  KEPCO-KGSA

Filename: 0222

Project:
ETAP 

Contract:

Date: 28-02-2015 

Revision: Base

Config.: 2015-Wet

Alert Summary Report

Cable  100.0

Bus

Critical

 100.0

Loading

% Alert Settings

 80.0

 100.0

 100.0

Line

Transformer

Reactor

Panel

 101.0

 95.0

 105.0

 101.0

 100.0

 100.0

Generator Excitation

Bus Voltage

UnderExcited (Q Min.)

OverExcited (Q Max.)

UnderVoltage

OverVoltage

Protective Device

Generator

Inverter/Charger  100.0

Critical Alerts Report

Device ID Type Rating/LimitCondition Unit Operating % Operating Phase Type

 141.5 3-PhaseOverload1-Kbu-KbW(D/C) Line  886.000 Amp  1253.636

Jb2-10/.6-TG-1  82.0 3-PhaseOverloadTransformer  15.000 MVA  12.297

Jb2-10/.6-TG-2  82.0 3-PhaseOverloadTransformer  15.000 MVA  12.297

Kya-3/.6-TG-1  88.0 3-PhaseOverloadTransformer  2.500 MVA  2.200

Nko-3/0-TG-n  95.7 3-PhaseOverloadTransformer  0.630 MVA  0.603

Ny1-3/.6-TG-1n  80.2 3-PhaseOverloadTransformer  35.000 MVA  28.054

Rz2-10/.6-TG-1  85.1 3-PhaseOverloadTransformer  15.000 MVA  12.772
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Location:

Engineer:
Study Case:   LF-Dry

11.0.0C

Page: 1 

SN:  KEPCO-KGSA

Filename: 0222

Project:
ETAP 

Contract:

Date: 28-02-2015 

Revision: Base

Config.: 2016-Dry

Alert Summary Report

Cable  100.0

Bus

Critical

 100.0

Loading

% Alert Settings

 80.0

 100.0

 100.0

Line

Transformer

Reactor

Panel

 101.0

 95.0

 105.0

 101.0

 100.0

 100.0

Generator Excitation

Bus Voltage

UnderExcited (Q Min.)

OverExcited (Q Max.)

UnderVoltage

OverVoltage

Protective Device

Generator

Inverter/Charger  100.0

Critical Alerts Report

Device ID Type Rating/LimitCondition Unit Operating % Operating Phase Type

 89.0 3-PhaseOverloadKbu-3/1-T-1 Transformer  3.000 MVA  2.669

Kse-10/1-TG-1n  80.3 3-PhaseOverloadTransformer  50.000 MVA  40.129
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Location:

Engineer:
Study Case:   LF-Wet

11.0.0C

Page: 1 

SN:  KEPCO-KGSA

Filename: 0222

Project:
ETAP 

Contract:

Date: 28-02-2015 

Revision: Base

Config.: 2016-Wet

Alert Summary Report

Cable  100.0

Bus

Critical

 100.0

Loading

% Alert Settings

 80.0

 100.0

 100.0

Line

Transformer

Reactor

Panel

 101.0

 95.0

 105.0

 101.0

 100.0

 100.0

Generator Excitation

Bus Voltage

UnderExcited (Q Min.)

OverExcited (Q Max.)

UnderVoltage

OverVoltage

Protective Device

Generator

Inverter/Charger  100.0

Critical Alerts Report

Device ID Type Rating/LimitCondition Unit Operating % Operating Phase Type

 80.3 3-PhaseOverloadKse-10/1-TG-1n Transformer  50.000 MVA  40.129

Kya-3/.6-TG-1  88.0 3-PhaseOverloadTransformer  2.500 MVA  2.200

Nko-3/0-TG-n  95.2 3-PhaseOverloadTransformer  0.630 MVA  0.600

Ny1-3/.6-TG-1n  80.2 3-PhaseOverloadTransformer  35.000 MVA  28.078

Rz2-10/.6-TG-1  85.2 3-PhaseOverloadTransformer  15.000 MVA  12.784
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Location:

Engineer:
Study Case:   LF-Dry

11.0.0C

Page: 1 

SN:  KEPCO-KGSA

Filename: 0222

Project:
ETAP 

Contract:

Date: 28-02-2015 

Revision: Base

Config.: 2017-Dry

Alert Summary Report

Cable  100.0

Bus

Critical

 100.0

Loading

% Alert Settings

 80.0

 100.0

 100.0

Line

Transformer

Reactor

Panel

 101.0

 95.0

 105.0

 101.0

 100.0

 100.0

Generator Excitation

Bus Voltage

UnderExcited (Q Min.)

OverExcited (Q Max.)

UnderVoltage

OverVoltage

Protective Device

Generator

Inverter/Charger  100.0

Critical Alerts Report

Device ID Type Rating/LimitCondition Unit Operating % Operating Phase Type

 95.0 3-PhaseUnder VoltageB-3-Ghi-Gse-2 Bus  30.000 kV  28.498

Gse-3-B  95.0 3-PhaseUnder VoltageBus  30.000 kV  28.498

Kbu-3/1-T-1  91.7 3-PhaseOverloadTransformer  3.000 MVA  2.752

Mmb-3/.6-TG-1n  80.2 3-PhaseOverloadTransformer  50.000 MVA  40.112

Mmb-3/.6-TG-2n  80.2 3-PhaseOverloadTransformer  50.000 MVA  40.112

Rln-3-B-1  94.8 3-PhaseUnder VoltageBus  30.000 kV  28.435
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Location:

Engineer:
Study Case:   LF-Wet

11.0.0C

Page: 1 

SN:  KEPCO-KGSA

Filename: 0222

Project:
ETAP 

Contract:

Date: 28-02-2015 

Revision: Base

Config.: 2017-Wet

Alert Summary Report

Cable  100.0

Bus

Critical

 100.0

Loading

% Alert Settings

 80.0

 100.0

 100.0

Line

Transformer

Reactor

Panel

 101.0

 95.0

 105.0

 101.0

 100.0

 100.0

Generator Excitation

Bus Voltage

UnderExcited (Q Min.)

OverExcited (Q Max.)

UnderVoltage

OverVoltage

Protective Device

Generator

Inverter/Charger  100.0

Critical Alerts Report

Device ID Type Rating/LimitCondition Unit Operating % Operating Phase Type

 94.9 3-PhaseUnder VoltageB-10-Gha-Nde-2 Bus  110.000 kV  104.404

C-MKi-3-B  95.0 3-PhaseUnder VoltageBus  30.000 kV  28.488

Kya-3/.6-TG-1  88.0 3-PhaseOverloadTransformer  2.500 MVA  2.200

MKi-3-B-1  95.0 3-PhaseUnder VoltageBus  30.000 kV  28.488

Mmb-3/.6-TG-1n  80.2 3-PhaseOverloadTransformer  50.000 MVA  40.109

Mmb-3/.6-TG-2n  80.2 3-PhaseOverloadTransformer  50.000 MVA  40.109

Nde-10-B-1  94.9 3-PhaseUnder VoltageBus  110.000 kV  104.404

Nko-3/0-TG-n  95.2 3-PhaseOverloadTransformer  0.630 MVA  0.600

Ny1-3/.6-TG-1n  80.2 3-PhaseOverloadTransformer  35.000 MVA  28.081

Rln-3-B-1  94.7 3-PhaseUnder VoltageBus  30.000 kV  28.418

Rz2-10/.6-TG-1  85.0 3-PhaseOverloadTransformer  15.000 MVA  12.750
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Location:

Engineer:
Study Case:   LF-Dry

11.0.0C

Page: 1 

SN:  KEPCO-KGSA

Filename: 0222

Project:
ETAP 

Contract:

Date: 28-02-2015 

Revision: Base

Config.: 2018-Dry

Alert Summary Report

Cable  100.0

Bus

Critical

 100.0

Loading

% Alert Settings

 80.0

 100.0

 100.0

Line

Transformer

Reactor

Panel

 101.0

 95.0

 105.0

 101.0

 100.0

 100.0

Generator Excitation

Bus Voltage

UnderExcited (Q Min.)

OverExcited (Q Max.)

UnderVoltage

OverVoltage

Protective Device

Generator

Inverter/Charger  100.0

Critical Alerts Report

Device ID Type Rating/LimitCondition Unit Operating % Operating Phase Type

 80.7 3-PhaseOverloadBre-10/1-T-1 Transformer  20.000 MVA  16.144

Mmb-3/.6-TG-1n  80.2 3-PhaseOverloadTransformer  50.000 MVA  40.112

Mmb-3/.6-TG-2n  80.2 3-PhaseOverloadTransformer  50.000 MVA  40.112

Rln-3-B-1  94.3 3-PhaseUnder VoltageBus  30.000 kV  28.296
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Location:

Engineer:
Study Case:   LF-Wet

11.0.0C

Page: 1 

SN:  KEPCO-KGSA

Filename: 0222

Project:
ETAP 

Contract:

Date: 28-02-2015 

Revision: Base

Config.: 2018-Wet

Alert Summary Report

Cable  100.0

Bus

Critical

 100.0

Loading

% Alert Settings

 80.0

 100.0

 100.0

Line

Transformer

Reactor

Panel

 101.0

 95.0

 105.0

 101.0

 100.0

 100.0

Generator Excitation

Bus Voltage

UnderExcited (Q Min.)

OverExcited (Q Max.)

UnderVoltage

OverVoltage

Protective Device

Generator

Inverter/Charger  100.0

Critical Alerts Report

Device ID Type Rating/LimitCondition Unit Operating % Operating Phase Type

 80.1 3-PhaseOverloadMmb-3/.6-TG-1n Transformer  50.000 MVA  40.064

Mmb-3/.6-TG-2n  80.1 3-PhaseOverloadTransformer  50.000 MVA  40.064

Nko-3/0-TG-n  95.2 3-PhaseOverloadTransformer  0.630 MVA  0.600

Ny1-3/.6-TG-1n  80.4 3-PhaseOverloadTransformer  35.000 MVA  28.154

Rln-3-B-1  94.3 3-PhaseUnder VoltageBus  30.000 kV  28.287

Rwa-3/.6-TG-1n  83.6 3-PhaseOverloadTransformer  60.000 MVA  50.157

Rz2-10/.6-TG-1  85.0 3-PhaseOverloadTransformer  15.000 MVA  12.750
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Location:

Engineer:
Study Case:   LF-Dry

11.0.0C

Page: 1 

SN:  KEPCO-KGSA

Filename: 0222

Project:
ETAP 

Contract:

Date: 28-02-2015 

Revision: Base

Config.: 2023-Dry

Alert Summary Report

Cable  100.0

Bus

Critical

 100.0

Loading

% Alert Settings

 80.0

 100.0

 100.0

Line

Transformer

Reactor

Panel

 101.0

 95.0

 105.0

 101.0

 100.0

 100.0

Generator Excitation

Bus Voltage

UnderExcited (Q Min.)

OverExcited (Q Max.)

UnderVoltage

OverVoltage

Protective Device

Generator

Inverter/Charger  100.0

Critical Alerts Report

Device ID Type Rating/LimitCondition Unit Operating % Operating Phase Type

 83.6 3-PhaseOverloadKbW-20/1-TG-1 Transformer  90.000 MVA  75.215

Mmb-3/.6-TG-1n  80.2 3-PhaseOverloadTransformer  50.000 MVA  40.110

Mmb-3/.6-TG-2n  80.2 3-PhaseOverloadTransformer  50.000 MVA  40.110

Rln-10/3-T-1N1  100.6 3-PhaseOverloadTransformer  10.000 MVA  10.057

Rwa-3/.6-TG-1n  83.6 3-PhaseOverloadTransformer  60.000 MVA  50.156
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Location:

Engineer:
Study Case:   LF-Wet

11.0.0C

Page: 1 

SN:  KEPCO-KGSA

Filename: 0222

Project:
ETAP 

Contract:

Date: 28-02-2015 

Revision: Base

Config.: 2023-Wet

Alert Summary Report

Cable  100.0

Bus

Critical

 100.0

Loading

% Alert Settings

 80.0

 100.0

 100.0

Line

Transformer

Reactor

Panel

 101.0

 95.0

 105.0

 101.0

 100.0

 100.0

Generator Excitation

Bus Voltage

UnderExcited (Q Min.)

OverExcited (Q Max.)

UnderVoltage

OverVoltage

Protective Device

Generator

Inverter/Charger  100.0

Critical Alerts Report

Device ID Type Rating/LimitCondition Unit Operating % Operating Phase Type

 80.2 3-PhaseOverloadMmb-3/.6-TG-1n Transformer  50.000 MVA  40.107

Mmb-3/.6-TG-2n  80.2 3-PhaseOverloadTransformer  50.000 MVA  40.107

Nko-3/0-TG-n  95.2 3-PhaseOverloadTransformer  0.630 MVA  0.600

Ny1-3/.6-TG-1n  80.1 3-PhaseOverloadTransformer  35.000 MVA  28.030

Rln-10/3-T-1N1  102.3 3-PhaseOverloadTransformer  10.000 MVA  10.227

Rwa-3/.6-TG-1n  83.6 3-PhaseOverloadTransformer  60.000 MVA  50.152

Rz2-10/.6-TG-1  85.9 3-PhaseOverloadTransformer  15.000 MVA  12.881

Rz3-10/.6-TG-1n  87.6 3-PhaseOverloadTransformer  55.000 MVA  48.167
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Location:

Engineer:
Study Case:   LF-Dry

11.0.0C

Page: 1 

SN:  KEPCO-KGSA

Filename: 0222

Project:
ETAP 

Contract:

Date: 28-02-2015 

Revision: Base

Config.: 2028-Dry

Alert Summary Report

Cable  100.0

Bus

Critical

 100.0

Loading

% Alert Settings

 80.0

 100.0

 100.0

Line

Transformer

Reactor

Panel

 101.0

 95.0

 105.0

 101.0

 100.0

 100.0

Generator Excitation

Bus Voltage

UnderExcited (Q Min.)

OverExcited (Q Max.)

UnderVoltage

OverVoltage

Protective Device

Generator

Inverter/Charger  100.0

Critical Alerts Report

Device ID Type Rating/LimitCondition Unit Operating % Operating Phase Type

 80.9 3-PhaseOverloadGso-10/1-T-1F Transformer  30.000 MVA  24.266

KbW-20/1-TG-1  83.6 3-PhaseOverloadTransformer  90.000 MVA  75.231

Kro-10/3-T-1  91.2 3-PhaseOverloadTransformer  6.000 MVA  5.472

Mmb-3/.6-TG-1n  80.5 3-PhaseOverloadTransformer  50.000 MVA  40.263

Mmb-3/.6-TG-2n  80.5 3-PhaseOverloadTransformer  50.000 MVA  40.263

Rwa-3/.6-TG-1n  84.0 3-PhaseOverloadTransformer  60.000 MVA  50.405
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Location:

Engineer:
Study Case:   LF-Wet

11.0.0C

Page: 1 

SN:  KEPCO-KGSA

Filename: 0222

Project:
ETAP 

Contract:

Date: 28-02-2015 

Revision: Base

Config.: 2028-Wet

Alert Summary Report

Cable  100.0

Bus

Critical

 100.0

Loading

% Alert Settings

 80.0

 100.0

 100.0

Line

Transformer

Reactor

Panel

 101.0

 95.0

 105.0

 101.0

 100.0

 100.0

Generator Excitation

Bus Voltage

UnderExcited (Q Min.)

OverExcited (Q Max.)

UnderVoltage

OverVoltage

Protective Device

Generator

Inverter/Charger  100.0

Critical Alerts Report

Device ID Type Rating/LimitCondition Unit Operating % Operating Phase Type

 83.6 3-PhaseOverloadKbW-20/1-TG-1 Transformer  90.000 MVA  75.237

Kro-10/3-T-1  91.2 3-PhaseOverloadTransformer  6.000 MVA  5.471

Mmb-3/.6-TG-1n  80.3 3-PhaseOverloadTransformer  50.000 MVA  40.175

Mmb-3/.6-TG-2n  80.3 3-PhaseOverloadTransformer  50.000 MVA  40.175

Nko-3/0-TG-n  95.2 3-PhaseOverloadTransformer  0.630 MVA  0.600

Ny1-3/.6-TG-1n  80.7 3-PhaseOverloadTransformer  35.000 MVA  28.253

Rwa-3/.6-TG-1n  83.8 3-PhaseOverloadTransformer  60.000 MVA  50.272

Rz2-10/.6-TG-1  89.2 3-PhaseOverloadTransformer  15.000 MVA  13.384

Rz3-10/.6-TG-1n  87.4 3-PhaseOverloadTransformer  55.000 MVA  48.061

Rz4-10/.6-TG-1n  86.7 3-PhaseOverloadTransformer  110.000 MVA  95.322

(14/14)



2023 年 地熱あり  Dry season Page 234/315 

2023 年 地熱あり  Wet season Page 254/315 

2028 年 地熱あり  Dry season Page 274/315 

2028 年 地熱あり  Wet season Page 295/315 

 
 
 
 
 
 

Power Flow Analysis Results 
(ETAP Reports) 

 
 

INDEX 
2014 Dry season Page 1/233 

 

  

2014 Wet season Page 13/233 
 

 

2015 Dry season Page 25/233 
 

 

2015 Wet season Page 39/233 
 

 

2016 Dry season Page 53/233 
 

 

2016 Wet season Page 68/233 
 

 

2017 Dry season Page 83/233 
 

 

2017 Wet season Page 100/233 
 

 

2018 Dry season Page 117/233 
 

 

2018 Wet season Page 135/233 
 

 

2023 Dry season Page 153/233 
 

 

2023 Wet season Page 173/233 
 

 

2028 Dry season Page 193/233 
 

 

2028 Wet season Page 214/233 
 

 
 

 

3010
タイプライターテキスト
別添資料 1-3-3



Location:
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Page: 1 
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Project:
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Contract:

Date: 10-02-2015 

Revision: Base

Config.: 2014-Dry

LOAD  FLOW  REPORT

Bus 

ID kV

Voltage

Ang.% Mag.

 Generation

MW Mvar

Load

MW Mvar

Load Flow

MW Mvar AmpID %PF

XFMR

%Tap

3-Cmp/Kri/Kya-B  30.000  4.8 98.655 B-3-Cmp-Kri-2  0.051  0.403  7.9  12.50 0 0 0

B-3-Kri-Cmp/Kya-1  0.000 -0.021  0.4  0.0

3-Ghi/Kri/Kya-B -0.051 -0.382  7.5  13.2

3-Cyi/Nko-B  30.000  3.0 98.171 B-3-Cyi-Cyi/Nko-1 -0.149 -0.103  3.5  82.40 0 0 0

3-Cyi-Ghi-B  0.447  0.278  10.3  84.9

B-3-Nko-Cyi/Nko-1 -0.298 -0.176  6.8  86.2

3-Cyi-Ghi-B  30.000  2.9 98.055 B-3-Cyi-Ghi-2 -1.040  0.313  21.3 -95.80 0 0 0

3-Cyi/Nko-B -0.447 -0.286  10.4  84.2

3-Kro/Kbu-B  1.487 -0.026  29.2 -100.0

3-Ghi/Kri/Kya-B  30.000  4.8 98.857 B-Ghi-Ghi/Kya-1  1.039 -0.371  21.5 -94.20 0 0 0

3-Cmp/Kri/Kya-B  0.051  0.361  7.1  14.0

Kya-3-B-1 -1.090  0.010  21.2  100.0

3-Kro/Kbu-B  30.000  1.3 96.277 B-3-Kbu-Kro-2  0.000 -0.027  0.5  0.00 0 0 0

B-3-Kbu-Kro/Nko-2  1.460  0.037  29.2  100.0

3-Cyi-Ghi-B -1.460 -0.010  29.2  100.0

10-Bre/Gso/Msh-B  110.000 -1.0 97.240 B-10-Bre-Gso-1 -10.294  5.834  63.9 -87.00 0 0 0

B-10-Gso-Msh-2  8.917 -6.506  59.6 -80.8

Gso-10-B-1  1.376  0.672  8.3  89.8

10-Gfu/Jb1/Rln-B  110.000  1.5 98.409 10-Gfu/Mku/Rln-B -25.578  1.638  136.7 -99.80 0 0 0

B-10-Jb1-Rln-2  21.388 -3.779  115.8 -98.5

Rln-10-B-1  4.190  2.141  25.1  89.1

10-Gfu/Mku/Rln-B  110.000  2.7 99.277 B-10-Gfu-Mku-2 -25.839  1.670  136.9 -99.80 0 0 0

10-Gfu/Jb1/Rln-B  25.839 -1.670  136.9 -99.8

10-Gko/Kgo/MKi-B  110.000 -0.5 97.573 B-10-Gko-MKi-1 -16.671 -3.434  91.6  97.90 0 0 0

B-10-Kgo-MKi-2  4.428 -2.972  28.7 -83.0

MKi-10-B-1  12.244  6.406  74.3  88.6

10-Kba/Msh/Rwi-B  110.000 -1.8 97.444 B-10-Kba-Msh-2 -4.678  2.660  29.0 -86.90 0 0 0

B-10-Kba-Rwi-2  0.310 -4.965  26.8 -6.2

Kba-10-B-1  4.368  2.305  26.6  88.4

10-Kbo/Kro/Mr2-B  110.000 -1.8 96.739 10-Kbo/Nte-B  7.178  2.374  41.0  94.90 0 0 0

B-10-Kbo-Kro-1 -8.516 -3.059  49.1  94.1

Kbo-10-B-1  1.339  0.685  8.2  89.0

10-Kbo/Nte-B  110.000 -2.1 96.344 10-Kbo/Kro/Mr2-B -7.162 -2.960  42.2  92.40 0 0 0

B-10-Kbo/Nte-2  7.162  2.960  42.2  92.4

10-Mr2/Nte-B  110.000 -2.1 96.345 B-10-Mr2/Nte-1 -6.653 -3.744  41.6  87.10 0 0 0

B-10-Mr2/Nte-2  6.653  3.744  41.6  87.1
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Bus 

ID kV

Voltage

Ang.% Mag.

 Generation

MW Mvar

Load

MW Mvar

Load Flow

MW Mvar AmpID %PF

XFMR

%Tap

B-1-Jb1-Jb3-1  15.000 -0.6 99.315 B-1-Jb1-Jb3-2 -5.945  0.267  230.6 -99.90 0 0 0

Jb1-1-B-1  5.945 -0.267  230.6 -99.9

B-1-Jb1-Jb3-2  15.000 -0.4 99.530 B-1-Jb1-Jb3-1  5.959 -0.246  230.6 -99.90 0 0 0

Jb3-1-B-1 -5.959  0.246  230.6 -99.9

B-1-Kbu-KbW-1D  11.000 -0.9 97.612 B-1-Kbu-KbW-2D  0.000 -0.002  0.1  0.00 0 0 0

Kbu-1-B-1  0.000  0.002  0.1  0.0

B-1-Kbu-KbW-2D  11.000 -0.9 97.612 B-1-Kbu-KbW-1D  0.000  0.000  0.0  0.00 0 0 0

KbW-1-B-2  0.000  0.000  0.0  0.0

B-3-Cmp-Kri-2  30.000  5.0 97.873 3-Cmp/Kri/Kya-B -0.049 -0.471  9.3  10.30 0 0 0

Cmp-3-B-1  0.049  0.471  9.3  10.3

B-3-Cmp-Mku-1  30.000  5.0 97.873 B-3-Cmp-Mku-2 -3.483 -1.161  72.2  94.90 0 0 0

Cmp-3-B-1  3.483  1.161  72.2  94.9

B-3-Cmp-Mku-2  30.000  5.6 99.042 B-3-Cmp-Mku-1  3.513  1.193  72.1  94.70 0 0 0

Mku-3-B-1 -3.513 -1.193  72.1  94.7

B-3-Cmp-Nta-1  30.000  5.0 97.873 B-3-Cmp-Nta-2 -0.798 -0.465  18.2  86.40 0 0 0

Cmp-3-B-1  0.798  0.465  18.2  86.4

B-3-Cmp-Nta-2  30.000  5.3 98.614 B-3-Cmp-Nta-1  0.802  0.439  17.8  87.80 0 0 0

Nta-3-B-1 -0.802 -0.439  17.8  87.8

B-3-Cyi-Cyi/Nko-1  30.000  3.0 98.231 3-Cyi/Nko-B  0.149  0.089  3.4  85.80 0 0 0

Cyi-3-B-1 -0.149 -0.089  3.4  85.8

B-3-Cyi-Ghi-2  30.000  4.2 98.644 3-Cyi-Ghi-B  1.054 -0.367  21.8 -94.40 0 0 0

Ghi-3-B-1 -1.054  0.367  21.8 -94.4

B-3-Ghi-Gse-1  30.000  4.2 98.644 B-3-Ghi-Gse-2  0.291  0.225  7.2  79.10 0 0 0

Ghi-3-B-1 -0.291 -0.225  7.2  79.1

B-3-Ghi-Gse-2  30.000  4.2 98.593 B-3-Ghi-Gse-1 -0.291 -0.230  7.2  78.40 0 0 0

Gse-3-B  0.291  0.230  7.2  78.4

B-3-Kbu-Kro/Nko-2  30.000  1.0 95.967 3-Kro/Kbu-B -1.455 -0.043  29.2  100.00 0 0 0

Kbu-3-B-1  1.455  0.043  29.2  100.0

B-3-Kbu-Kro-2  30.000  1.3 96.286 3-Kro/Kbu-B  0.000  0.000  0.0  0.00 0 0 0

B-3-Kri-Cmp/Kya-1  30.000  4.8 98.659 3-Cmp/Kri/Kya-B  0.000  0.000  0.0  0.00 0 0 0

Kri-3-B-1  0.000  0.000  0.0  0.0

B-3-Nko-Cyi/Nko-1  30.000  3.0 98.321 3-Cyi/Nko-B  0.298  0.158  6.6  88.40 0 0 0

Nko-3-B-1 -0.298 -0.158  6.6  88.4

B-10-Bga-Gsh-1  110.000 -2.7 95.167 B-10-Bga-Gsh-2  0.000 -0.290  1.6  0.00 0 0 0

Bga-10-B-1  0.000  0.290  1.6  0.0

B-10-Bga-Gsh-2  110.000 -2.7 95.174 B-10-Bga-Gsh-1  0.000  0.000  0.0  0.00 0 0 0

Gsh-10-B  0.000  0.000  0.0  0.0

B-10-Bga-Nte-1  110.000 -2.7 95.167 B-10-Bga-Nte-2 -12.327 -6.458  76.8  88.60 0 0 0

Bga-10-B-1  12.327  6.458  76.8  88.6
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Voltage
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 Generation

MW Mvar
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Load Flow

MW Mvar AmpID %PF

XFMR

%Tap

B-10-Bga-Nte-2  110.000 -2.1 96.330 B-10-Bga-Nte-1  12.420  6.035  75.2  89.90 0 0 0

Nte-10-B-1 -12.420 -6.035  75.2  89.9

B-10-Bre-Gso-1  110.000 -0.5 97.174 10-Bre/Gso/Msh-B  10.342 -6.189  65.1 -85.80 0 0 0

Bre-10-B-1 -10.342  6.189  65.1 -85.8

B-10-Bre-Jb1-1  110.000 -0.5 97.174 B-10-Bre-Jb1-2 -26.925 -2.727  146.2  99.50 0 0 0

Bre-10-B-1  26.925  2.727  146.2  99.5

B-10-Bre-Jb1-2  110.000  0.0 97.656 B-10-Bre-Jb1-1  27.036  2.749  146.1  99.50 0 0 0

Jb1-10-B-1 -27.036 -2.749  146.1  99.5

B-10-Gfu-Mku-2  110.000  3.8 100.062 10-Gfu/Mku/Rln-B  26.076 -1.707  137.1 -99.80 0 0 0

Mku-10-B-1 -26.076  1.707  137.1 -99.8

B-10-Gko-Jb1-1  110.000 -0.3 97.750 B-10-Gko-Jb1-2 -13.515  7.271  82.4 -88.10 0 0 0

Gko-10-B-1  13.515 -7.271  82.4 -88.1

B-10-Gko-Jb1-2  110.000  0.0 97.656 B-10-Gko-Jb1-1  13.542 -7.470  83.1 -87.60 0 0 0

Jb1-10-B-1 -13.542  7.470  83.1 -87.6

B-10-Gko-MKi-1  110.000 -0.3 97.750 10-Gko/Kgo/MKi-B  16.691  3.326  91.4  98.10 0 0 0

Gko-10-B-1 -16.691 -3.326  91.4  98.1

B-10-Gso-Msh-2  110.000 -1.5 97.373 10-Bre/Gso/Msh-B -8.878  6.134  58.2 -82.30 0 0 0

Msh-10-B-1  8.878 -6.134  58.2 -82.3

B-10-Jb1-Jb2-1  110.000  0.0 97.656 B-10-Jb1-Jb2-2 -23.879 -4.223  130.3  98.50 0 0 0

Jb1-10-B-1  23.879  4.223  130.3  98.5

B-10-Jb1-Jb2-2  110.000  0.1 97.710 B-10-Jb1-Jb2-1  23.888  4.212  130.3  98.50 0 0 0

Jb2-10-B-1 -23.888 -4.212  130.3  98.5

B-10-Jb1-Rln-2  110.000  0.0 97.656 10-Gfu/Jb1/Rln-B -21.128  3.533  115.1 -98.60 0 0 0

Jb1-10-B-1  21.128 -3.533  115.1 -98.6

B-10-Kba-Msh-2  110.000 -1.5 97.373 10-Kba/Msh/Rwi-B  4.693 -3.318  31.0 -81.70 0 0 0

Msh-10-B-1 -4.693  3.318  31.0 -81.7

B-10-Kba-Rwi-2  110.000 -1.9 97.606 10-Kba/Msh/Rwi-B -0.306  4.739  25.5 -6.40 0 0 0

Rwi-10-B-1  0.306 -4.739  25.5 -6.4

B-10-Kbo/Nte-2  110.000 -2.1 96.330 10-Kbo/Nte-B -7.161 -2.973  42.2  92.40 0 0 0

Nte-10-B-1  7.161  2.973  42.2  92.4

B-10-Kbo-Kro-1  110.000 -1.1 97.565 10-Kbo/Kro/Mr2-B  8.559  1.907  47.2  97.60 0 0 0

Kro-10-B-1 -8.559 -1.907  47.2  97.6

B-10-Kbu-Kro-1  110.000 -1.1 97.595 B-10-Kbu-Kro-2  1.451 -0.009  7.8  100.00 0 0 0

Kbu-10-B-1 -1.451  0.009  7.8  100.0

B-10-Kbu-Kro-2  110.000 -1.1 97.565 B-10-Kbu-Kro-1 -1.451 -0.371  8.1  96.90 0 0 0

Kro-10-B-1  1.451  0.371  8.1  96.9

B-10-Kgo-Kli-1  110.000 -1.0 97.707 B-10-Kgo-Kli-2 -4.976 -1.745  28.3  94.40 0 0 0

Kgo-10-B-1  4.976  1.745  28.3  94.4

B-10-Kgo-Kli-2  110.000 -0.7 98.028 B-10-Kgo-Kli-1  4.985  0.860  27.1  98.50 0 0 0
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Kli-10-B-1 -4.985 -0.860  27.1  98.5

B-10-Kgo-MKi-2  110.000 -1.0 97.707 10-Gko/Kgo/MKi-B -4.414  1.670  25.4 -93.50 0 0 0

Kgo-10-B-1  4.414 -1.670  25.4 -93.5

B-10-Kli-Kro-1  110.000 -1.1 97.565 B-10-Kli-Kro-2 -8.467 -2.231  47.1  96.70 0 0 0

Kro-10-B-1  8.467  2.231  47.1  96.7

B-10-Kli-Kro-2  110.000 -0.7 98.028 B-10-Kli-Kro-1  8.492  1.475  46.2  98.50 0 0 0

Kli-10-B-1 -8.492 -1.475  46.2  98.5

B-10-Kli-Ny1-1  110.000 -0.7 98.028 B-10-Kli-Ny1-2 -13.877 -1.507  74.7  99.40 0 0 0

Kli-10-B-1  13.877  1.507  74.7  99.4

B-10-Kli-Ny1-2  110.000  0.1 98.821 B-10-Kli-Ny1-1  13.973  1.010  74.4  99.70 0 0 0

Ny1-10-B-1 -13.973 -1.010  74.4  99.7

B-10-Kli-Rka-1  110.000 -0.7 98.028 B-10-Kli-Rka-2 -0.996 -1.540  9.8  54.30 0 0 0

Kli-10-B-1  0.996  1.540  9.8  54.3

B-10-Kli-Rka-2  110.000 -0.7 98.219 B-10-Kli-Rka-1  0.997  0.723  6.6  81.00 0 0 0

Rka-10-B-1 -0.997 -0.723  6.6  81.0

B-10-Mku-Nta-1  110.000  3.8 100.062 B-10-Mku-Nta-2 -9.511  0.443  49.9 -99.90 0 0 0

Mku-10-B-1  9.511 -0.443  49.9 -99.9

B-10-Mku-Nta-2  110.000  4.4 100.302 B-10-Mku-Nta-1  9.542 -1.284  50.4 -99.10 0 0 0

Nta-10-B-1 -9.542  1.284  50.4 -99.1

B-10-Mr1-Mr2-1  110.000 -1.9 96.777 B-10-Mr1-Mr2-2  0.329 -0.663  4.0 -44.50 0 0 0

Mr1-10-B-1 -0.329  0.663  4.0 -44.5

B-10-Mr1-Mr2-2  110.000 -1.9 96.778 B-10-Mr1-Mr2-1 -0.329  0.652  4.0 -45.00 0 0 0

Mr2-10-B-2  0.329 -0.652  4.0 -45.0

B-10-Mr2/Nte-1  110.000 -1.9 96.778 10-Mr2/Nte-B  6.668  3.170  40.0  90.30 0 0 0

Mr2-10-B-2 -6.668 -3.170  40.0  90.3

B-10-Mr2/Nte-2  110.000 -2.1 96.330 10-Mr2/Nte-B -6.652 -3.757  41.6  87.10 0 0 0

Nte-10-B-1  6.652  3.757  41.6  87.1

B-10-Mr2-Rz2-1  110.000 -1.9 96.778 B-10-Mr2-Rz2-2 -6.339 -3.821  40.1  85.60 0 0 0

Mr2-10-B-1  6.339  3.821  40.1  85.6

B-10-Mr2-Rz2-2  110.000 -1.7 97.170 B-10-Mr2-Rz2-1  6.355  3.463  39.1  87.80 0 0 0

Rz2-10-B-1 -6.355 -3.463  39.1  87.8

B-.6-Mr1-Rz1-1  6.600 -1.7 99.097 B-.6-Mr1-Rz1-2 -1.737 -0.050  153.4  100.00 0 0 0

Mr1-.6-B-1  1.737  0.050  153.4  100.0

B-.6-Mr1-Rz1-2  6.600 -1.3 99.586 B-.6-Mr1-Rz1-1  1.745  0.063  153.4  99.90 0 0 0

Rz1-.6-B-1 -1.745 -0.063  153.4  99.9

Bga-3-B-1  30.000 -5.5 99.595  5.962 12.310 Bga-10-B-1 -12.310 -5.962  264.3  90.00 0

Bga-10-B-1  110.000 -2.7 95.167 Bga-.6-B-1  0.000  0.000  0.0  0.00 0 0 0

-7.000Bga-3-B-1  12.327  6.748  77.5  87.7

B-10-Bga-Nte-1 -12.327 -6.458  76.8  88.6
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B-10-Bga-Gsh-1  0.000 -0.290  1.6  0.0

Bga-.6-B-1  6.600 -2.7 95.167 Bga-10-B-1  0.000  0.000  0.0  0.00 0 0 0

B-Ghi-Ghi/Kya-1  30.000  4.2 98.644 3-Ghi/Kri/Kya-B -1.033  0.349  21.3 -94.70 0 0 0

Ghi-3-B-1  1.033 -0.349  21.3 -94.7

Bre-1-B-1  15.000 -2.9 98.816  8.012 16.542 Bre-10-B-1 -8.271 -4.006  358.0  90.00 0

Bre-10-B-1 -8.271 -4.006  358.0  90.0

Bre-10-B-1 -4.000 110.000 -0.5 97.174 Bre-1-B-1  8.291  4.458  50.8  88.10 0 0 0

-4.000Bre-1-B-1  8.291  4.458  50.8  88.1

B-10-Bre-Jb1-1 -26.925 -2.727  146.2  99.5

B-10-Bre-Gso-1  10.342 -6.189  65.1 -85.8

C-Kgo-B-3  30.000 -3.3 97.507 -4.754 0.000 Kgo-3-B-1  0.000  4.754  93.8  0.00 0

Cmp-3-B-1  30.000  5.0 97.873  2.097 4.330 B-3-Cmp-Mku-1 -3.483 -1.161  72.2  94.90 0

B-3-Cmp-Nta-1 -0.798 -0.465  18.2  86.4

B-3-Cmp-Kri-2 -0.049 -0.471  9.3  10.3

C-Msh-1-B  15.000 -2.7 99.704 -4.970 0.000 Msh-1-B-1  0.000  4.970  191.9  0.00 0

C-Rwi-B-1  15.000 -2.0 100.023 -5.002 0.000 Rwi-1-B-1  0.000  5.002  192.5  0.00 0

Cyi-3-B-1  30.000  3.0 98.231 B-3-Cyi-Cyi/Nko-1  0.149  0.089  3.4  85.80 0 0 0

G-Cyi-3-B -0.149 -0.089  3.4  85.8

Cyi-3-B-2  30.000  3.0 98.231 N-Cyi-04-1 -0.149 -0.089  3.4  85.80 0 0 0

G-Cyi-3-B  0.149  0.089  3.4  85.8

G-Cyi-3-B  30.000  3.0 98.231 Cyi-3-B-1  0.149  0.089  3.4  85.80 0 0 0

Cyi-3-B-2 -0.149 -0.089  3.4  85.8

G-Ghi-.6-B  6.600  5.4 100.000 Ghi-.6-B-1  0.900  0.515  90.7  86.80 0 0 0

Ghi-.6-B-2 -0.900 -0.515  90.7  86.8

G-Gko-1-B  15.000  0.0 100.000 Gko-1-B-1  31.000  26.392  1567.0  76.10 0 0 0

Gko-1-B-2 -31.000 -26.392  1567.0  76.1

G-Gko-3-B  15.000  0.0 100.000 Gko-1-B-1  3.990 -0.133  153.7 -99.90 0 0 0

Gko-3-B -3.990  0.133  153.7 -99.9

G-Gse-.6-B  6.600  4.0 99.253 Gse-.6-B-1  0.499  0.154  46.0  95.60 0 0 0

Gse-.6-B-2 -0.499 -0.154  46.0  95.6

G-Gsh-1-B  11.000 -2.7 99.139 Gsh-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Gsh-1-B-2  0.000  0.000  0.0  0.0

Ghi-3-B-1  30.000  4.2 98.644  0.284 0.585 Ghi-.6-B-1 -0.898 -0.490  20.0  87.80 0

B-3-Ghi-Gse-1  0.291  0.225  7.2  79.1

B-3-Cyi-Ghi-2  1.054 -0.367  21.8 -94.4

B-Ghi-Ghi/Kya-1 -1.033  0.349  21.3 -94.7

Ghi-.6-B-1  6.600  5.4 100.000 Ghi-3-B-1  0.900  0.515  90.7  86.80 0 0 0

G-Ghi-.6-B -0.900 -0.515  90.7  86.8

Ghi-.6-B-2*  6.600  5.4 100.000  0.515 0.900 G-Ghi-.6-B  0.900  0.515  90.7  86.80 0
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G-Jb2-10-B  110.000  0.1 97.710 Jb2-10-B-1  23.888  4.212  130.3  98.50 0 0 0

Jb2-10-B-2 -23.888 -4.212  130.3  98.5

G-Jb3-1-B  15.000 -0.4 99.530 Jb3-1-B-1  5.959 -0.246  230.6 -99.90 0 0 0

Jb3-1-B-2 -5.959  0.246  230.6 -99.9

G-KbW-1-B-1  11.000 -0.9 97.612 KbW-1-B-3  0.000  0.000  0.0  0.00 0 0 0

KbW-1-B-2  0.000  0.000  0.0  0.0

G-KbW-1-B-2  11.000 -0.9 97.612 KbW-1-B-1  0.000  0.000  0.0  0.00 0 0 0

KbW-1-B-4  0.000  0.000  0.0  0.0

Gko-1-B-1  15.000  0.0 100.000  15.401 31.800 Gko-10-B-1  1.063  3.619  145.2  28.20 0

Gko-10-B-1  1.063  3.619  145.2  28.2

Gko-10-B-1  1.063  3.619  145.2  28.2

G-Gko-1-B -31.000 -26.392  1567.0  76.1

G-Gko-3-B -3.990  0.133  153.7 -99.9

Gko-1-B-2*  15.000  0.0 100.000  27.115 21.060 N-Gko-.04-1 -4.970  0.361  191.8 -99.70 0

N-Gko-.04-2 -4.970  0.361  191.8 -99.7

G-Gko-1-B  31.000  26.392  1567.0  76.1

Gko-3-B  15.000  0.0 100.000 N-RAg-.6 -3.990  0.133  153.7 -99.90 0 0 0

G-Gko-3-B  3.990 -0.133  153.7 -99.9

Gko-10-B-1  110.000 -0.3 97.750 Gko-1-B-1 -1.059 -3.532  19.8  28.70 0 0 0

Gko-1-B-1 -1.059 -3.532  19.8  28.7

Gko-1-B-1 -1.059 -3.532  19.8  28.7

B-10-Gko-Jb1-1 -13.515  7.271  82.4 -88.1

B-10-Gko-MKi-1  16.691  3.326  91.4  98.1

G-Kse-1-B  110.000 -1.0 97.240 Gso-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Kse-10-B1  0.000  0.000  0.0  0.0

G-Kya-3-B-2  30.000  5.2 99.291 Kya-3-B-1  1.095 -0.030  21.2 -100.00 0 0 0

Kya-3-B-3 -1.095  0.030  21.2 -100.0

G-Mku-10-B  110.000  3.8 100.062 Mku-10-B-1  9.967 -0.664  52.4 -99.80 0 0 0

Mku-10-B-2 -9.967  0.664  52.4 -99.8

G-Mku-.6-B  6.600  6.9 100.000 Mku-.6-B-4  12.000  1.989  1064.1  98.70 0 0 0

Mku-.6-B-2 -12.000 -1.989  1064.1  98.7

G-Mus-3-B  30.000 -0.5 99.470 Mus-3-B -0.997 -0.728  23.9  80.80 0 0 0

Rka-3-B-1  0.997  0.728  23.9  80.8

G-Nko-3-B  30.000  3.0 98.321 Nko-3-B-1  0.298  0.158  6.6  88.40 0 0 0

Nko-3-B-2 -0.298 -0.158  6.6  88.4

G-NtB-3-B  30.000 -3.3 97.507 Kgo-3-B-1  0.000  0.000  0.0  0.00 0 0 0

NtB-3-B1  0.000  0.000  0.0  0.0

G-Ny1-3-B  30.000  2.1 99.218 Ny1-3-B-1  13.984  1.512  272.8  99.40 0 0 0

Ny1-3-B-2 -13.984 -1.512  272.8  99.4
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G-Rka5-3-B  30.000 -0.5 99.470 Rka5-3-B  0.000  0.000  0.0  0.00 0 0 0

Rka-3-B-1  0.000  0.000  0.0  0.0

G-Rka-3-B  30.000 -0.5 99.470 Rka-3-B-1  0.000  0.000  0.0  0.00 0 0 0

Rka-3-B-2  0.000  0.000  0.0  0.0

G-Rz1-.06-B  0.600  0.2 100.000 N-Rz1-.06-B-1-1  1.750  0.107  1687.1  99.80 0 0 0

N-Rz1-.06-B-1-2 -1.750 -0.107  1687.1  99.8

G-Rz2-.6-B  6.600  0.8 100.000 Rz2-.6-B-1-1  6.375  3.850  651.5  85.60 0 0 0

Rz2-.6-B-1-2 -6.375 -3.850  651.5  85.6

Gse-3-B -1.000 30.000  4.2 98.593 Gse-.6-B-1  0.291  0.230  7.2  78.40 0 0 0

B-3-Ghi-Gse-2 -0.291 -0.230  7.2  78.4

Gse-.6-B-1  6.600  4.0 99.253  0.382 0.789 Gse-3-B -0.291 -0.228  32.6  78.60 0

G-Gse-.6-B -0.499 -0.154  46.0  95.6

Gse-.6-B-2  6.600  4.0 99.253 N-Gse-.04-1 -0.249 -0.077  23.0  95.60 0 0 0

N-Gse-.04-2 -0.249 -0.077  23.0  95.6

G-Gse-.6-B  0.499  0.154  46.0  95.6

Gsh-1-B-1  11.000 -2.7 99.139 Gsh-10-B  0.000  0.000  0.0  0.00 0 0 0

Gsh-10-B  0.000  0.000  0.0  0.0

G-Gsh-1-B  0.000  0.000  0.0  0.0

Gsh-1-B-2  11.000 -2.7 99.139 G-Gsh-1-B  0.000  0.000  0.0  0.00 0 0 0

Gsh-10-B -4.000 110.000 -2.7 95.174 Gsh-1-B-1  0.000  0.000  0.0  0.00 0 0 0

-4.000Gsh-1-B-1  0.000  0.000  0.0  0.0

B-10-Bga-Gsh-2  0.000  0.000  0.0  0.0

Gso-1-B-1  15.000 -1.2 99.048  0.666 1.376 Gso-10-B-1 -1.376 -0.666  59.4  90.00 0

Gso-10-B-1 -2.000 110.000 -1.0 97.240 Gso-1-B-1  1.376  0.672  8.3  89.80 0 0 0

10-Bre/Gso/Msh-B -1.376 -0.672  8.3  89.8

G-Kse-1-B  0.000  0.000  0.0  0.0

Jb1-10-B-1 -3.000 110.000  0.0 97.656 Jb1-1-B-1  4.428  5.411  37.6  63.30 0 0 0

B-10-Jb1-Jb2-1 -23.879 -4.223  130.3  98.5

B-10-Jb1-Rln-2 -21.128  3.533  115.1 -98.6

B-10-Bre-Jb1-2  27.036  2.749  146.1  99.5

B-10-Gko-Jb1-2  13.542 -7.470  83.1 -87.6

Jb1-1-B-1  15.000 -0.6 99.315  5.023 10.371 Jb1-10-B-1 -4.426 -5.290  267.3  64.20 0

B-1-Jb1-Jb3-1 -5.945  0.267  230.6 -99.9

Jb2-.6-B-1*  6.600  4.9 100.000  6.346 24.000 Jb2-10-B-2  12.000  3.173  1085.8  96.70 0

Jb2-10-B-2  12.000  3.173  1085.8  96.7

Jb2-10-B-1  110.000  0.1 97.710 B-10-Jb1-Jb2-2  23.888  4.212  130.3  98.50 0 0 0

G-Jb2-10-B -23.888 -4.212  130.3  98.5

Jb2-10-B-2  110.000  0.1 97.710 Jb2-.6-B-1 -11.944 -2.106  65.1  98.50 0 0 0

Jb2-.6-B-1 -11.944 -2.106  65.1  98.5
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G-Jb2-10-B  23.888  4.212  130.3  98.5

Jb3-1-B-1  15.000 -0.4 99.530 B-1-Jb1-Jb3-2  5.959 -0.246  230.6 -99.90 0 0 0

G-Jb3-1-B -5.959  0.246  230.6 -99.9

Jb3-1-B-2  15.000 -0.4 99.530 N-Jb3-.04-1 -0.993  0.041  38.4 -99.90 0 0 0

N-Jb3-.04-2 -0.993  0.041  38.4 -99.9

N-Jb3-.04-3 -0.993  0.041  38.4 -99.9

G-Jb3-1-B  5.959 -0.246  230.6 -99.9

Jb3-1-B-2d -2.980  0.123  115.3 -99.9

Jb3-1-B-2d  15.000 -0.4 99.530 N-Jb3-.04-4 -0.993  0.041  38.4 -99.90 0 0 0

N-Jb3-.04-5 -0.993  0.041  38.4 -99.9

N-Jb3-.04-6 -0.993  0.041  38.4 -99.9

Jb3-1-B-2  2.980 -0.123  115.3 -99.9

Kba-3-B-1  30.000 -3.8 99.398  2.108 4.352 Kba-10-B-1 -4.352 -2.108  93.6  90.00 0

Kba-10-B-1 -4.000 110.000 -1.8 97.444 Kba-3-B-1  4.368  2.305  26.6  88.40 0 0 0

10-Kba/Msh/Rwi-B -4.368 -2.305  26.6  88.4

Kbo-3-B-1  30.000 -3.1 97.403  0.647 1.335 Kbo-10-B-1 -1.335 -0.647  29.3  90.00 0

Kbo-10-B-1 -2.000 110.000 -1.8 96.739 Kbo-3-B-1  1.339  0.685  8.2  89.00 0 0 0

10-Kbo/Kro/Mr2-B -1.339 -0.685  8.2  89.0

Kbu-1-B-1  11.000 -0.9 97.612 Kbu-3-B-1 -1.451  0.005  78.0  100.00 0 0 0

Kbu-10-B-1  0.708 -0.003  38.1  100.0

Kbu-10-B-1  0.743 -0.001  40.0  100.0

B-1-Kbu-KbW-1D  0.000 -0.002  0.1  0.0

Kbu-3-B-1 -2.000 30.000  1.0 95.967 Kbu-1-B-1  1.455  0.043  29.2  100.00 0 0 0

B-3-Kbu-Kro/Nko-2 -1.455 -0.043  29.2  100.0

Kbu-10-B-1  110.000 -1.1 97.595 Kbu-1-B-1 -0.708  0.005  3.8  100.00 0 0 0

Kbu-1-B-1 -0.743  0.003  4.0  100.0

B-10-Kbu-Kro-1  1.451 -0.009  7.8  100.0

KbW-1-B-1  11.000 -0.9 97.612 KbW-1-B-2  0.000  0.000  0.0  0.00 0 0 0

G-KbW-1-B-2  0.000  0.000  0.0  0.0

KbW-1-B-2  11.000 -0.9 97.612 B-1-Kbu-KbW-2D  0.000  0.000  0.0  0.00 0 0 0

KbW-1-B-1  0.000  0.000  0.0  0.0

G-KbW-1-B-1  0.000  0.000  0.0  0.0

KbW-1-B-3  11.000 -0.9 97.612 G-KbW-1-B-1  0.000  0.000  0.0  0.00 0 0 0

KbW-1-B-4  11.000 -0.9 97.612 G-KbW-1-B-2  0.000  0.000  0.0  0.00 0 0 0

Kgo-3-B-1  30.000 -3.3 97.507  4.443 9.366 Kgo-10-B-1 -4.683  0.155  92.5 -99.90 0

Kgo-10-B-1 -4.683  0.155  92.5 -99.9

C-Kgo-B-3  0.000 -4.754  93.8  0.0

G-NtB-3-B  0.000  0.000  0.0  0.0

Kgo-10-B-1  110.000 -1.0 97.707 Kgo-3-B-1  4.695  0.037  25.2  100.00 0 0 0
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Kgo-3-B-1  4.695  0.037  25.2  100.0

B-10-Kgo-MKi-2 -4.414  1.670  25.4 -93.5

B-10-Kgo-Kli-1 -4.976 -1.745  28.3  94.4

Kli-3-B-1  30.000 -1.9 99.593  0.673 1.390 Kli-10-B-1 -1.390 -0.673  29.8  90.00 0

Kli-10-B-1 -3.000 110.000 -0.7 98.028 Kli-3-B-1  1.395  0.713  8.4  89.10 0 0 0

B-10-Kgo-Kli-2  4.985  0.860  27.1  98.5

B-10-Kli-Kro-2  8.492  1.475  46.2  98.5

B-10-Kli-Rka-1 -0.996 -1.540  9.8  54.3

B-10-Kli-Ny1-1 -13.877 -1.507  74.7  99.4

Kri-3-B-1  30.000  4.8 98.659 Kri-.6-B-1  0.000  0.000  0.0  0.00 0 0 0

B-3-Kri-Cmp/Kya-1  0.000  0.000  0.0  0.0

Kri-.6-B-1  6.600  4.8 98.659 Kri-3-B-1  0.000  0.000  0.0  0.00 0 0 0

Kro-3-B-1  30.000 -2.4 98.237  0.657 1.356 Kro-10-B-1 -1.356 -0.657  29.5  90.00 0

Kro-10-B-1 -2.000 110.000 -1.1 97.565 Kro-3-B-1  1.359  0.696  8.2  89.00 0 0 0

B-10-Kbu-Kro-2 -1.451 -0.371  8.1  96.9

B-10-Kbo-Kro-1  8.559  1.907  47.2  97.6

B-10-Kli-Kro-1 -8.467 -2.231  47.1  96.7

Kse-10-B1  110.000 -1.0 97.240 G-Kse-1-B  0.000  0.000  0.0  0.00 0 0 0

Kya-3-B-1  30.000  5.2 99.291 3-Ghi/Kri/Kya-B  1.095 -0.030  21.2 -100.00 0 0 0

G-Kya-3-B-2 -1.095  0.030  21.2 -100.0

Kya-3-B-3  30.000  5.2 99.291 N-Kya-.6-1 -1.095  0.030  21.2 -100.00 0 0 0

G-Kya-3-B-2  1.095 -0.030  21.2 -100.0

MKi-3-B-1  30.000 -2.3 97.935  5.925 12.233 MKi-10-B-1 -12.233 -5.925  267.1  90.00 0

MKi-10-B-1 -2.000 110.000 -0.5 97.573 MKi-3-B-1  12.244  6.406  74.3  88.60 0 0 0

10-Gko/Kgo/MKi-B -12.244 -6.406  74.3  88.6

Mku-3-B-1  30.000  5.6 99.042  0.904 1.867 Mku-.6-B-1 -5.380 -2.098  112.2  93.20 0

B-3-Cmp-Mku-2  3.513  1.193  72.1  94.7

Mku-10-B-1  110.000  3.8 100.062 Mku-.6-B-1 -6.598  0.600  34.8 -99.60 0 0 0

B-10-Gfu-Mku-2  26.076 -1.707  137.1 -99.8

B-10-Mku-Nta-1 -9.511  0.443  49.9 -99.9

G-Mku-10-B -9.967  0.664  52.4 -99.8

Mku-10-B-2  110.000  3.8 100.062 N-Mku-.6-1 -9.967  0.664  52.4 -99.80 0 0 0

G-Mku-10-B  9.967 -0.664  52.4 -99.8

Mku-.6-B-1  6.600  6.9 100.000 Mku-3-B-1  5.383  2.239  510.0  92.30 0 0 0

Mku-10-B-1  6.617 -0.250  579.2 -99.9

Mku-.6-B-4 -6.000 -0.995  532.0  98.7

Mku-.6-B-3 -3.000 -0.497  266.0  98.7

Mku-.6-B-5  0.000  0.000  0.0  0.0

Mku-.6-B-6 -3.000 -0.497  266.0  98.7
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Mku-.6-B-2*  6.600  6.9 100.000  1.989 12.000 G-Mku-.6-B  12.000  1.989  1064.1  98.70 0

Mku-.6-B-3  6.600  6.9 100.000 Mku-.6-B-4 -6.000 -0.995  532.0  98.70 0 0 0

Mku-.6-B-1  3.000  0.497  266.0  98.7

Mku-.6-B-5  0.000  0.000  0.0  0.0

Mku-.6-B-6  3.000  0.497  266.0  98.7

Mku-.6-B-4  6.600  6.9 100.000 Mku-.6-B-1  6.000  0.995  532.0  98.70 0 0 0

Mku-.6-B-3  6.000  0.995  532.0  98.7

G-Mku-.6-B -12.000 -1.989  1064.1  98.7

Mku-.6-B-5  6.600  6.9 100.000 Mku-.6-B-1  0.000  0.000  0.0  0.00 0 0 0

Mku-.6-B-3  0.000  0.000  0.0  0.0

Mku-.6-B-6  6.600  6.9 100.000 Mku-.6-B-3 -3.000 -0.497  266.0  98.70 0 0 0

Mku-.6-B-1  3.000  0.497  266.0  98.7

Mr1-.6-B-1  6.600 -1.7 99.097 Mr1-10-B-1  0.329 -0.657  64.9 -44.80 0 0 0

Mr1-3-B-1  1.407  0.707  139.1  89.4

B-.6-Mr1-Rz1-1 -1.737 -0.050  153.4  100.0

Mr1-10-B-1 -3.000 110.000 -1.9 96.777 Mr1-.6-B-1 -0.329  0.663  4.0 -44.50 0 0 0

B-10-Mr1-Mr2-1  0.329 -0.663  4.0 -44.5

Mr1-3-B-1  2.000 30.000 -2.5 100.231  0.681 1.406 Mr1-.6-B-1 -1.406 -0.681  30.0  90.00 0

Mr2-10-B-1  110.000 -1.9 96.778 B-10-Mr2-Rz2-1 -6.339 -3.821  40.1  85.60 0 0 0

Mr2-10-B-2  6.339  3.821  40.1  85.6

Mr2-10-B-2  110.000 -1.9 96.778 B-10-Mr2/Nte-1  6.668  3.170  40.0  90.30 0 0 0

B-10-Mr1-Mr2-2 -0.329  0.652  4.0 -45.0

Mr2-10-B-1 -6.339 -3.821  40.1  85.6

Msh-1-B-1  15.000 -2.7 99.704  2.023 4.178 Msh-10-B-1 -4.178  2.947  197.4 -81.70 0

C-Msh-1-B  0.000 -4.970  191.9  0.0

Msh-10-B-1 -1.000 110.000 -1.5 97.373 Msh-1-B-1  4.184 -2.816  27.2 -83.00 0 0 0

B-10-Gso-Msh-2 -8.878  6.134  58.2 -82.3

B-10-Kba-Msh-2  4.693 -3.318  31.0 -81.7

Mus-3-B  30.000 -0.5 99.470 Mus-.6-B -0.997 -0.728  23.9  80.80 0 0 0

G-Mus-3-B  0.997  0.728  23.9  80.8

Mus-.6-B  6.600  0.3 100.686  0.750 1.000 Mus-3-B  1.000  0.750  108.6  80.00 0

N-Cyi-04-1  0.400  3.9 99.805  0.093 0.150 Cyi-3-B-2  0.150  0.093  255.2  85.00 0

N-Gko-.04-1  0.400  4.2 100.341  0.000 5.000 Gko-1-B-2  5.000  0.000  7192.4  100.00 0

N-Gko-.04-2  0.400  4.2 100.341  0.000 5.000 Gko-1-B-2  5.000  0.000  7192.4  100.00 0

N-Gse-.04-1*  0.400  4.9 100.000  0.081 0.250 Gse-.6-B-2  0.250  0.081  379.4  95.10 0

N-Gse-.04-2*  0.400  4.9 100.000  0.081 0.250 Gse-.6-B-2  0.250  0.081  379.4  95.10 0

N-Jb3-.04-1  0.400  2.0 100.130  0.000 1.000 Jb3-1-B-2  1.000  0.000  1441.5  100.00 0

N-Jb3-.04-2  0.400  2.0 100.130  0.000 1.000 Jb3-1-B-2  1.000  0.000  1441.5  100.00 0

N-Jb3-.04-3  0.400  2.0 100.130  0.000 1.000 Jb3-1-B-2  1.000  0.000  1441.5  100.00 0

(10/233)



Location:

Engineer:
Study Case:   LF-Dry

11.0.0D

Page: 11 

SN:  ELTECHS-EC

Filename: Rwanda-MasterPlan

Project:
ETAP 

Contract:

Date: 10-02-2015 

Revision: Base

Config.: 2014-Dry

Bus 

ID kV

Voltage

Ang.% Mag.

 Generation

MW Mvar

Load

MW Mvar

Load Flow

MW Mvar AmpID %PF

XFMR

%Tap

N-Jb3-.04-4  0.400  2.0 100.130  0.000 1.000 Jb3-1-B-2d  1.000  0.000  1441.5  100.00 0

N-Jb3-.04-5  0.400  2.0 100.130  0.000 1.000 Jb3-1-B-2d  1.000  0.000  1441.5  100.00 0

N-Jb3-.04-6  0.400  2.0 100.130  0.000 1.000 Jb3-1-B-2d  1.000  0.000  1441.5  100.00 0

Nko-3-B-1  30.000  3.0 98.321 B-3-Nko-Cyi/Nko-1  0.298  0.158  6.6  88.40 0 0 0

G-Nko-3-B -0.298 -0.158  6.6  88.4

Nko-3-B-2  30.000  3.0 98.321 N-Nko-04-B-2 -0.298 -0.158  6.6  88.40 0 0 0

G-Nko-3-B  0.298  0.158  6.6  88.4

N-Kya-.6-1  6.600  6.7 99.707  0.000 1.100 Kya-3-B-3  1.100  0.000  96.5  100.00 0

N-Mku-.6-1  6.600  7.6 100.173  0.000 10.000 Mku-10-B-2  10.000  0.000  873.3  100.00 0

N-Nko-04-B-2*  0.400  4.3 100.000  0.167 0.300 Nko-3-B-2  0.300  0.167  495.8  87.30 0

N-Ny1-.6-2*  6.600  5.0 100.000  2.230 14.000 Ny1-3-B-2  14.000  2.230  1240.1  98.80 0

N-RAg-.6  6.600  1.9 100.200  0.000 4.000 Gko-3-B  4.000  0.000  349.2  100.00 0

N-Rz1-.06-B-1-1  0.600  0.2 100.000 Rz1-.6-B-1  1.750  0.107  1687.1  99.80 0 0 0

G-Rz1-.06-B -1.750 -0.107  1687.1  99.8

N-Rz1-.06-B-1-2*  0.600  0.2 100.000  0.107 1.750 G-Rz1-.06-B  1.750  0.107  1687.1  99.80 0

Nta-3-B-1  30.000  5.3 98.614  0.425 0.878 Nta-.6-B-1 -1.680 -0.864  36.9  88.90 0

B-3-Cmp-Nta-2  0.802  0.439  17.8  87.8

Nta-10-B-1  110.000  4.4 100.302 Nta-.6-B-1 -4.771  0.642  25.2 -99.10 0 0 0

Nta-.6-B-1 -4.771  0.642  25.2 -99.1

B-10-Mku-Nta-2  9.542 -1.284  50.4 -99.1

Nta-.6-B-1  6.600  6.6 100.102 Nta-3-B-1  1.685  0.916  167.6  87.80 0 0 0

Nta-10-B-1  4.783 -0.458  419.9 -99.5

Nta-10-B-1  4.783 -0.458  419.9 -99.5

Nta-.6-B-3 -11.250  0.000  983.1  100.0

Nta-.6-B-2  6.600  6.6 100.102  0.000 11.250 Nta-.6-B-3  11.250  0.000  983.1  100.00 0

Nta-.6-B-3  6.600  6.6 100.102 Nta-.6-B-1  11.250  0.000  983.1  100.00 0 0 0

Nta-.6-B-2 -11.250  0.000  983.1  100.0

NtB-3-B1  30.000 -3.3 97.507 G-NtB-3-B  0.000  0.000  0.0  0.00 0 0 0

Nte-3-B-1  30.000 -2.8 99.685  0.674 1.392 Nte-10-B-1 -1.392 -0.674  29.9  90.00 0

Nte-10-B-1 -4.000 110.000 -2.1 96.330 Nte-3-B-1  1.394  0.694  8.5  89.50 0 0 0

B-10-Kbo/Nte-2 -7.161 -2.973  42.2  92.4

B-10-Mr2/Nte-2 -6.652 -3.757  41.6  87.1

B-10-Bga-Nte-2  12.420  6.035  75.2  89.9

Ny1-10-B-1  110.000  0.1 98.821 Ny1-3-B-1 -13.973 -1.010  74.4  99.70 0 0 0

B-10-Kli-Ny1-2  13.973  1.010  74.4  99.7

Ny1-3-B-1  30.000  2.1 99.218 Ny1-10-B-1  13.984  1.512  272.8  99.40 0 0 0

G-Ny1-3-B -13.984 -1.512  272.8  99.4

Ny1-3-B-2  30.000  2.1 99.218 N-Ny1-.6-2 -13.984 -1.512  272.8  99.40 0 0 0

G-Ny1-3-B  13.984  1.512  272.8  99.4
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Rka5-3-B  30.000 -0.5 99.470 G-Rka5-3-B  0.000  0.000  0.0  0.00 0 0 0

Rka-3-B-1  30.000 -0.5 99.470 Rka-10-B-1  0.499  0.364  11.9  80.80 0 0 0

Rka-10-B-1  0.499  0.364  11.9  80.8

G-Rka-3-B  0.000  0.000  0.0  0.0

G-Rka5-3-B  0.000  0.000  0.0  0.0

G-Mus-3-B -0.997 -0.728  23.9  80.8

Rka-3-B-2  30.000 -0.5 99.470 G-Rka-3-B  0.000  0.000  0.0  0.00 0 0 0

Rka-10-B-1 -1.000 110.000 -0.7 98.219 Rka-3-B-1 -0.499 -0.361  3.3  81.00 0 0 0

-1.000Rka-3-B-1 -0.499 -0.361  3.3  81.0

B-10-Kli-Rka-2  0.997  0.723  6.6  81.0

Rln-3-B-1  30.000  0.3 97.238  2.027 4.184 Rln-10-B-1 -4.184 -2.027  92.0  90.00 0

Rln-10-B-1  110.000  1.5 98.409 Rln-3-B-1  4.190  2.141  25.1  89.10 0 0 0

10-Gfu/Jb1/Rln-B -4.190 -2.141  25.1  89.1

Rwi-1-B-1  15.000 -2.0 100.023  0.145 0.300 Rwi-10-B-1 -0.300  4.857  187.3 -6.20 0

C-Rwi-B-1  0.000 -5.002  192.5  0.0

Rwi-10-B-1  110.000 -1.9 97.606 Rwi-1-B-1  0.306 -4.739  25.5 -6.40 0 0 0

B-10-Kba-Rwi-2 -0.306  4.739  25.5 -6.4

Rz1-.6-B-1  6.600 -1.3 99.586 N-Rz1-.06-B-1-1 -1.745 -0.063  153.4  99.90 0 0 0

B-.6-Mr1-Rz1-2  1.745  0.063  153.4  99.9

Rz2-.6-B-1-1  6.600  0.8 100.000 Rz2-10-B-1  6.375  3.850  651.5  85.60 0 0 0

G-Rz2-.6-B -6.375 -3.850  651.5  85.6

Rz2-.6-B-1-2*  6.600  0.8 100.000  3.850 6.375 G-Rz2-.6-B  6.375  3.850  651.5  85.60 0

Rz2-10-B-1  110.000 -1.7 97.170 Rz2-.6-B-1-1 -6.355 -3.463  39.1  87.80 0 0 0

B-10-Mr2-Rz2-2  6.355  3.463  39.1  87.8

 * Indicates a  voltage regulated bus ( voltage controlled or swing type machine connected to it) 

 #  Indicates a bus with a load mismatch of more than 0.1 MVA
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3-Cmp/Kri/Kya-B  30.000  11.7 99.599 B-3-Cmp-Kri-2  2.384 -0.693  48.0 -96.00 0 0 0

B-3-Kri-Cmp/Kya-1  0.000 -0.021  0.4  0.0

3-Ghi/Kri/Kya-B -2.384  0.714  48.1 -95.8

3-Cyi/Nko-B  30.000  11.7 98.574 B-3-Cyi-Cyi/Nko-1 -0.297 -0.002  5.8  100.00 0 0 0

3-Cyi-Ghi-B  0.891 -0.010  17.4  100.0

B-3-Nko-Cyi/Nko-1 -0.594  0.012  11.6 -100.0

3-Cyi-Ghi-B  30.000  11.6 98.459 B-3-Cyi-Ghi-2 -1.142  0.013  22.3  100.00 0 0 0

3-Cyi/Nko-B -0.890  0.002  17.4  100.0

3-Kro/Kbu-B  2.033 -0.015  39.7  100.0

3-Ghi/Kri/Kya-B  30.000  12.5 100.005 B-Ghi-Ghi/Kya-1 -0.242  0.589  12.3 -38.00 0 0 0

3-Cmp/Kri/Kya-B  2.403 -0.706  48.2 -95.9

Kya-3-B-1 -2.162  0.117  41.7 -99.9

3-Kro/Kbu-B  30.000  9.3 96.048 B-3-Kbu-Kro-2  0.000 -0.027  0.5  0.00 0 0 0

B-3-Kbu-Kro/Nko-2  1.982  0.012  39.7  100.0

3-Cyi-Ghi-B -1.982  0.015  39.7  100.0

10-Bre/Gso/Msh-B  110.000  1.5 95.541 B-10-Bre-Gso-1 -10.020  0.883  55.3 -99.60 0 0 0

B-10-Gso-Msh-2  8.636 -1.559  48.2 -98.4

Gso-10-B-1  1.384  0.676  8.5  89.8

10-Gfu/Jb1/Rln-B  110.000  4.0 97.487 10-Gfu/Mku/Rln-B -27.701  0.190  149.1  100.00 0 0 0

B-10-Jb1-Rln-2  23.581 -2.296  127.6 -99.5

Rln-10-B-1  4.120  2.105  24.9  89.0

10-Gfu/Mku/Rln-B  110.000  5.3 98.567 B-10-Gfu-Mku-2 -28.011  0.112  149.2  100.00 0 0 0

10-Gfu/Jb1/Rln-B  28.011 -0.112  149.2  100.0

10-Gko/Kgo/MKi-B  110.000  2.2 96.457 B-10-Gko-MKi-1  6.442 -9.143  60.9 -57.60 0 0 0

B-10-Kgo-MKi-2 -18.435  2.867  101.5 -98.8

MKi-10-B-1  11.993  6.276  73.7  88.6

10-Kba/Msh/Rwi-B  110.000  0.7 95.408 B-10-Kba-Msh-2 -4.671  2.547  29.3 -87.80 0 0 0

B-10-Kba-Rwi-2  0.304 -4.852  26.7 -6.3

Kba-10-B-1  4.367  2.305  27.2  88.4

10-Kbo/Kro/Mr2-B  110.000  6.1 96.620 10-Kbo/Nte-B -0.804  3.876  21.5 -20.30 0 0 0

B-10-Kbo-Kro-1 -0.532 -4.559  24.9  11.6

Kbo-10-B-1  1.336  0.684  8.2  89.0

10-Kbo/Nte-B  110.000  6.2 96.314 10-Kbo/Kro/Mr2-B  0.809 -4.494  24.9 -17.70 0 0 0

B-10-Kbo/Nte-2 -0.809  4.494  24.9 -17.7

10-Mr2/Nte-B  110.000  6.2 96.325 B-10-Mr2/Nte-1 -14.618 -2.211  80.6  98.90 0 0 0

B-10-Mr2/Nte-2  14.618  2.211  80.6  98.9

(13/233)

添付資料3-3 ： 電力潮流計算 (ETAP Report)

 

2014年 Wet Season



Location:

Engineer:
Study Case:   LF-Wet

11.0.0D

Page: 2 

SN:  ELTECHS-EC

Filename: Rwanda-MasterPlan

Project:
ETAP 

Contract:

Date: 10-02-2015 

Revision: Base

Config.: 2014-Wet

Bus 

ID kV

Voltage

Ang.% Mag.

 Generation

MW Mvar

Load

MW Mvar

Load Flow

MW Mvar AmpID %PF

XFMR

%Tap

B-1-Jb1-Jb3-1  15.000  0.9 99.111 B-1-Jb1-Jb3-2  0.000  0.000  0.0  0.00 0 0 0

Jb1-1-B-1  0.000  0.000  0.0  0.0

B-1-Jb1-Jb3-2  15.000  0.9 99.111 B-1-Jb1-Jb3-1  0.000  0.000  0.0  0.00 0 0 0

Jb3-1-B-1  0.000  0.000  0.0  0.0

B-1-Kbu-KbW-1D  11.000  6.3 97.296 B-1-Kbu-KbW-2D  0.000 -0.002  0.1  0.00 0 0 0

Kbu-1-B-1  0.000  0.002  0.1  0.0

B-1-Kbu-KbW-2D  11.000  6.3 97.296 B-1-Kbu-KbW-1D  0.000  0.000  0.0  0.00 0 0 0

KbW-1-B-2  0.000  0.000  0.0  0.0

B-3-Cmp-Kri-2  30.000  9.0 98.283 3-Cmp/Kri/Kya-B -2.319  0.722  47.6 -95.50 0 0 0

Cmp-3-B-1  2.319 -0.722  47.6 -95.5

B-3-Cmp-Mku-1  30.000  9.0 98.283 B-3-Cmp-Mku-2 -2.119 -2.344  61.9  67.10 0 0 0

Cmp-3-B-1  2.119  2.344  61.9  67.1

B-3-Cmp-Mku-2  30.000  9.2 99.549 B-3-Cmp-Mku-1  2.141  2.363  61.6  67.10 0 0 0

Mku-3-B-1 -2.141 -2.363  61.6  67.1

B-3-Cmp-Nta-1  30.000  9.0 98.283 B-3-Cmp-Nta-2  0.076 -0.491  9.7 -15.30 0 0 0

Cmp-3-B-1 -0.076  0.491  9.7 -15.3

B-3-Cmp-Nta-2  30.000  8.9 98.610 B-3-Cmp-Nta-1 -0.075  0.459  9.1 -16.10 0 0 0

Nta-3-B-1  0.075 -0.459  9.1 -16.1

B-3-Cyi-Cyi/Nko-1  30.000  11.7 98.632 3-Cyi/Nko-B  0.297 -0.011  5.8 -99.90 0 0 0

Cyi-3-B-1 -0.297  0.011  5.8 -99.9

B-3-Cyi-Ghi-2  30.000  12.8 99.693 3-Cyi-Ghi-B  1.157 -0.067  22.4 -99.80 0 0 0

Ghi-3-B-1 -1.157  0.067  22.4 -99.8

B-3-Ghi-Gse-1  30.000  12.8 99.693 B-3-Ghi-Gse-2 -0.205  0.322  7.4 -53.70 0 0 0

Ghi-3-B-1  0.205 -0.322  7.4 -53.7

B-3-Ghi-Gse-2  30.000  12.8 99.670 B-3-Ghi-Gse-1  0.205 -0.327  7.5 -53.10 0 0 0

Gse-3-B -0.205  0.327  7.5 -53.1

B-3-Kbu-Kro/Nko-2  30.000  8.9 95.639 3-Kro/Kbu-B -1.974 -0.012  39.7  100.00 0 0 0

Kbu-3-B-1  1.974  0.012  39.7  100.0

B-3-Kbu-Kro-2  30.000  9.3 96.057 3-Kro/Kbu-B  0.000  0.000  0.0  0.00 0 0 0

B-3-Kri-Cmp/Kya-1  30.000  11.7 99.604 3-Cmp/Kri/Kya-B  0.000  0.000  0.0  0.00 0 0 0

Kri-3-B-1  0.000  0.000  0.0  0.0

B-3-Nko-Cyi/Nko-1  30.000  11.8 98.725 3-Cyi/Nko-B  0.595 -0.029  11.6 -99.90 0 0 0

Nko-3-B-1 -0.595  0.029  11.6 -99.9

B-10-Bga-Gsh-1  110.000  5.6 95.142 B-10-Bga-Gsh-2  0.000 -0.289  1.6  0.00 0 0 0

Bga-10-B-1  0.000  0.289  1.6  0.0

B-10-Bga-Gsh-2  110.000  5.6 95.149 B-10-Bga-Gsh-1  0.000  0.000  0.0  0.00 0 0 0

Gsh-10-B  0.000  0.000  0.0  0.0

B-10-Bga-Nte-1  110.000  5.6 95.142 B-10-Bga-Nte-2 -12.322 -6.455  76.7  88.60 0 0 0

Bga-10-B-1  12.322  6.455  76.7  88.6
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B-10-Bga-Nte-2  110.000  6.2 96.306 B-10-Bga-Nte-1  12.414  6.032  75.2  89.90 0 0 0

Nte-10-B-1 -12.414 -6.032  75.2  89.9

B-10-Bre-Gso-1  110.000  1.9 95.802 10-Bre/Gso/Msh-B  10.055 -1.249  55.5 -99.20 0 0 0

Bre-10-B-1 -10.055  1.249  55.5 -99.2

B-10-Bre-Jb1-1  110.000  1.9 95.802 B-10-Bre-Jb1-2 -26.844 -7.775  153.1  96.10 0 0 0

Bre-10-B-1  26.844  7.775  153.1  96.1

B-10-Bre-Jb1-2  110.000  2.3 96.445 B-10-Bre-Jb1-1  26.966  7.825  152.8  96.00 0 0 0

Jb1-10-B-1 -26.966 -7.825  152.8  96.0

B-10-Gfu-Mku-2  110.000  6.5 99.550 10-Gfu/Mku/Rln-B  28.292 -0.052  149.2  100.00 0 0 0

Mku-10-B-1 -28.292  0.052  149.2  100.0

B-10-Gko-Jb1-1  110.000  2.1 96.595 B-10-Gko-Jb1-2 -9.809  7.648  67.6 -78.90 0 0 0

Gko-10-B-1  9.809 -7.648  67.6 -78.9

B-10-Gko-Jb1-2  110.000  2.3 96.445 B-10-Gko-Jb1-1  9.827 -7.867  68.5 -78.10 0 0 0

Jb1-10-B-1 -9.827  7.867  68.5 -78.1

B-10-Gko-MKi-1  110.000  2.1 96.595 10-Gko/Kgo/MKi-B -6.434  9.006  60.1 -58.10 0 0 0

Gko-10-B-1  6.434 -9.006  60.1 -58.1

B-10-Gso-Msh-2  110.000  1.1 95.348 10-Bre/Gso/Msh-B -8.609  1.176  47.8 -99.10 0 0 0

Msh-10-B-1  8.609 -1.176  47.8 -99.1

B-10-Jb1-Jb2-1  110.000  2.3 96.445 B-10-Jb1-Jb2-2 -23.868 -7.479  136.1  95.40 0 0 0

Jb1-10-B-1  23.868  7.479  136.1  95.4

B-10-Jb1-Jb2-2  110.000  2.4 96.514 B-10-Jb1-Jb2-1  23.878  7.472  136.1  95.40 0 0 0

Jb2-10-B-1 -23.878 -7.472  136.1  95.4

B-10-Jb1-Rln-2  110.000  2.3 96.445 10-Gfu/Jb1/Rln-B -23.265  2.181  127.2 -99.60 0 0 0

Jb1-10-B-1  23.265 -2.181  127.2 -99.6

B-10-Kba-Msh-2  110.000  1.1 95.348 10-Kba/Msh/Rwi-B  4.687 -3.176  31.2 -82.80 0 0 0

Msh-10-B-1 -4.687  3.176  31.2 -82.8

B-10-Kba-Rwi-2  110.000  0.7 95.570 10-Kba/Msh/Rwi-B -0.300  4.635  25.5 -6.50 0 0 0

Rwi-10-B-1  0.300 -4.635  25.5 -6.5

B-10-Kbo/Nte-2  110.000  6.2 96.306 10-Kbo/Nte-B  0.809 -4.507  25.0 -17.70 0 0 0

Nte-10-B-1 -0.809  4.507  25.0 -17.7

B-10-Kbo-Kro-1  110.000  6.0 97.256 10-Kbo/Kro/Mr2-B  0.540  3.312  18.1  16.10 0 0 0

Kro-10-B-1 -0.540 -3.312  18.1  16.1

B-10-Kbu-Kro-1  110.000  6.0 97.291 B-10-Kbu-Kro-2  1.966 -0.085  10.6 -99.90 0 0 0

Kbu-10-B-1 -1.966  0.085  10.6 -99.9

B-10-Kbu-Kro-2  110.000  6.0 97.256 B-10-Kbu-Kro-1 -1.965 -0.291  10.7  98.90 0 0 0

Kro-10-B-1  1.965  0.291  10.7  98.9

B-10-Kgo-Kli-1  110.000  4.1 96.940 B-10-Kgo-Kli-2 -27.891  3.512  152.2 -99.20 0 0 0

Kgo-10-B-1  27.891 -3.512  152.2 -99.2

B-10-Kgo-Kli-2  110.000  5.9 97.581 B-10-Kgo-Kli-1  28.191 -3.523  152.8 -99.20 0 0 0
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Kli-10-B-1 -28.191  3.523  152.8 -99.2

B-10-Kgo-MKi-2  110.000  4.1 96.940 10-Gko/Kgo/MKi-B  18.633 -3.594  102.7 -98.20 0 0 0

Kgo-10-B-1 -18.633  3.594  102.7 -98.2

B-10-Kli-Kro-1  110.000  6.0 97.256 B-10-Kli-Kro-2  0.074 -3.713  20.0 -2.00 0 0 0

Kro-10-B-1 -0.074  3.713  20.0 -2.0

B-10-Kli-Kro-2  110.000  5.9 97.581 B-10-Kli-Kro-1 -0.070  2.898  15.6 -2.40 0 0 0

Kli-10-B-1  0.070 -2.898  15.6 -2.4

B-10-Kli-Ny1-1  110.000  5.9 97.581 B-10-Kli-Ny1-2 -27.515  1.168  148.1 -99.90 0 0 0

Kli-10-B-1  27.515 -1.168  148.1 -99.9

B-10-Kli-Ny1-2  110.000  7.6 98.804 B-10-Kli-Ny1-1  27.892 -1.084  148.3 -99.90 0 0 0

Ny1-10-B-1 -27.892  1.084  148.3 -99.9

B-10-Kli-Rka-1  110.000  5.9 97.581 B-10-Kli-Rka-2 -1.989 -1.250  12.6  84.70 0 0 0

Kli-10-B-1  1.989  1.250  12.6  84.7

B-10-Kli-Rka-2  110.000  6.0 97.796 B-10-Kli-Rka-1  1.992  0.443  11.0  97.60 0 0 0

Rka-10-B-1 -1.992 -0.443  11.0  97.6

B-10-Mku-Nta-1  110.000  6.5 99.550 B-10-Mku-Nta-2 -10.381 -0.217  54.7  100.00 0 0 0

Mku-10-B-1  10.381  0.217  54.7  100.0

B-10-Mku-Nta-2  110.000  7.1 99.891 B-10-Mku-Nta-1  10.418 -0.597  54.8 -99.80 0 0 0

Nta-10-B-1 -10.418  0.597  54.8 -99.8

B-10-Mr1-Mr2-1  110.000  6.8 96.850 B-10-Mr1-Mr2-2  2.040 -0.983  12.3 -90.10 0 0 0

Mr1-10-B-1 -2.040  0.983  12.3 -90.1

B-10-Mr1-Mr2-2  110.000  6.8 96.850 B-10-Mr1-Mr2-1 -2.040  0.972  12.2 -90.30 0 0 0

Mr2-10-B-2  2.040 -0.972  12.2 -90.3

B-10-Mr2/Nte-1  110.000  6.8 96.850 10-Mr2/Nte-B  14.676  1.763  80.1  99.30 0 0 0

Mr2-10-B-2 -14.676 -1.763  80.1  99.3

B-10-Mr2/Nte-2  110.000  6.2 96.306 10-Mr2/Nte-B -14.616 -2.219  80.6  98.90 0 0 0

Nte-10-B-1  14.616  2.219  80.6  98.9

B-10-Mr2-Rz2-1  110.000  6.8 96.850 B-10-Mr2-Rz2-2 -12.637 -2.736  70.1  97.70 0 0 0

Mr2-10-B-1  12.637  2.736  70.1  97.7

B-10-Mr2-Rz2-2  110.000  7.2 97.359 B-10-Mr2-Rz2-1  12.685  2.444  69.6  98.20 0 0 0

Rz2-10-B-1 -12.685 -2.444  69.6  98.2

B-.6-Mr1-Rz1-1  6.600  8.1 98.972 B-.6-Mr1-Rz1-2 -3.447  0.224  305.3 -99.80 0 0 0

Mr1-.6-B-1  3.447 -0.224  305.3 -99.8

B-.6-Mr1-Rz1-2  6.600  9.0 99.816 B-.6-Mr1-Rz1-1  3.480 -0.173  305.3 -99.90 0 0 0

Rz1-.6-B-1 -3.480  0.173  305.3 -99.9

Bga-3-B-1  30.000  2.8 99.569  5.959 12.304 Bga-10-B-1 -12.304 -5.959  264.2  90.00 0

Bga-10-B-1  110.000  5.6 95.142 Bga-.6-B-1  0.000  0.000  0.0  0.00 0 0 0

-7.000Bga-3-B-1  12.322  6.744  77.5  87.7

B-10-Bga-Nte-1 -12.322 -6.455  76.7  88.6
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B-10-Bga-Gsh-1  0.000 -0.289  1.6  0.0

Bga-.6-B-1  6.600  5.6 95.142 Bga-10-B-1  0.000  0.000  0.0  0.00 0 0 0

B-Ghi-Ghi/Kya-1  30.000  12.8 99.693 3-Ghi/Kri/Kya-B  0.244 -0.618  12.8 -36.70 0 0 0

Ghi-3-B-1 -0.244  0.618  12.8 -36.7

Bre-1-B-1  15.000 -0.5 99.496  8.111 16.747 Bre-10-B-1 -8.374 -4.056  359.9  90.00 0

Bre-10-B-1 -8.374 -4.056  359.9  90.0

Bre-10-B-1 -6.000 110.000  1.9 95.802 Bre-1-B-1  8.394  4.512  52.2  88.10 0 0 0

-6.000Bre-1-B-1  8.394  4.512  52.2  88.1

B-10-Bre-Jb1-1 -26.844 -7.775  153.1  96.1

B-10-Bre-Gso-1  10.055 -1.249  55.5 -99.2

C-Kgo-B-3  30.000  1.7 96.738 -4.679 0.000 Kgo-3-B-1  0.000  4.679  93.1  0.00 0

Cmp-3-B-1  30.000  9.0 98.283  2.113 4.362 B-3-Cmp-Mku-1 -2.119 -2.344  61.9  67.10 0

B-3-Cmp-Nta-1  0.076 -0.491  9.7 -15.3

B-3-Cmp-Kri-2 -2.319  0.722  47.6 -95.5

C-Msh-1-B  15.000 -0.1 96.187 Msh-1-B-1  0.000  0.000  0.0  0.00 0 0 0

C-Rwi-B-1  15.000  0.5 98.925 -4.893 0.000 Rwi-1-B-1  0.000  4.893  190.4  0.00 0

Cyi-3-B-1  30.000  11.7 98.632 B-3-Cyi-Cyi/Nko-1  0.297 -0.011  5.8 -99.90 0 0 0

G-Cyi-3-B -0.297  0.011  5.8 -99.9

Cyi-3-B-2  30.000  11.7 98.632 N-Cyi-04-1 -0.297  0.011  5.8 -99.90 0 0 0

G-Cyi-3-B  0.297 -0.011  5.8 -99.9

G-Cyi-3-B  30.000  11.7 98.632 Cyi-3-B-1  0.297 -0.011  5.8 -99.90 0 0 0

Cyi-3-B-2 -0.297  0.011  5.8 -99.9

G-Ghi-.6-B  6.600  15.1 100.018 Ghi-.6-B-1  1.800  0.000  157.4  100.00 0 0 0

Ghi-.6-B-2 -1.800  0.000  157.4  100.0

G-Gko-1-B  15.000  0.0 100.000 Gko-1-B-1  15.620  33.240  1413.6  42.50 0 0 0

Gko-1-B-2 -15.620 -33.240  1413.6  42.5

G-Gko-3-B  15.000  0.0 100.000 Gko-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Gko-3-B  0.000  0.000  0.0  0.0

G-Gse-.6-B  6.600  13.0 99.261 Gse-.6-B-1  0.995  0.057  87.8  99.80 0 0 0

Gse-.6-B-2 -0.995 -0.057  87.8  99.8

G-Gsh-1-B  11.000  5.6 99.114 Gsh-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Gsh-1-B-2  0.000  0.000  0.0  0.0

Ghi-3-B-1  30.000  12.8 99.693  0.289 0.597 Ghi-.6-B-1 -1.793  0.074  34.6 -99.90 0

B-3-Ghi-Gse-1 -0.205  0.322  7.4 -53.7

B-3-Cyi-Ghi-2  1.157 -0.067  22.4 -99.8

B-Ghi-Ghi/Kya-1  0.244 -0.618  12.8 -36.7

Ghi-.6-B-1  6.600  15.1 100.018 Ghi-3-B-1  1.800  0.000  157.4  100.00 0 0 0

G-Ghi-.6-B -1.800  0.000  157.4  100.0

Ghi-.6-B-2  6.600  15.1 100.018  0.000 1.800 G-Ghi-.6-B  1.800  0.000  157.4  100.00 0
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G-Jb2-10-B  110.000  2.4 96.514 Jb2-10-B-1  23.878  7.472  136.1  95.40 0 0 0

Jb2-10-B-2 -23.878 -7.472  136.1  95.4

G-Jb3-1-B  15.000  0.9 99.111 Jb3-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Jb3-1-B-2  0.000  0.000  0.0  0.0

G-KbW-1-B-1  11.000  6.3 97.296 KbW-1-B-3  0.000  0.000  0.0  0.00 0 0 0

KbW-1-B-2  0.000  0.000  0.0  0.0

G-KbW-1-B-2  11.000  6.3 97.296 KbW-1-B-1  0.000  0.000  0.0  0.00 0 0 0

KbW-1-B-4  0.000  0.000  0.0  0.0

Gko-1-B-1  15.000  0.0 100.000  15.401 31.800 Gko-10-B-1 -5.393  5.946  309.0 -67.20 0

Gko-10-B-1 -5.393  5.946  309.0 -67.2

Gko-10-B-1 -5.393  5.946  309.0 -67.2

G-Gko-1-B -15.620 -33.240  1413.6  42.5

G-Gko-3-B  0.000  0.000  0.0  0.0

Gko-1-B-2*  15.000  0.0 100.000  33.963 5.680 N-Gko-.04-1 -4.970  0.361  191.8 -99.70 0

N-Gko-.04-2 -4.970  0.361  191.8 -99.7

G-Gko-1-B  15.620  33.240  1413.6  42.5

Gko-3-B  15.000  0.0 100.000 G-Gko-3-B  0.000  0.000  0.0  0.00 0 0 0

Gko-10-B-1  110.000  2.1 96.595 Gko-1-B-1  5.414 -5.552  42.1 -69.80 0 0 0

Gko-1-B-1  5.414 -5.552  42.1 -69.8

Gko-1-B-1  5.414 -5.552  42.1 -69.8

B-10-Gko-Jb1-1 -9.809  7.648  67.6 -78.9

B-10-Gko-MKi-1 -6.434  9.006  60.1 -58.1

G-Kse-1-B  110.000  1.5 95.541 Gso-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Kse-10-B1  0.000  0.000  0.0  0.0

G-Kya-3-B-2  30.000  13.3 100.808 Kya-3-B-1  2.181 -0.116  41.7 -99.90 0 0 0

Kya-3-B-3 -2.181  0.116  41.7 -99.9

G-Mku-10-B  110.000  6.5 99.550 Mku-10-B-1  9.967 -0.158  52.6 -100.00 0 0 0

Mku-10-B-2 -9.967  0.158  52.6 -100.0

G-Mku-.6-B  6.600  10.1 100.000 Mku-.6-B-4  12.000  3.790  1100.8  95.40 0 0 0

Mku-.6-B-2 -12.000 -3.790  1100.8  95.4

G-Mus-3-B  30.000  6.4 98.969 Mus-3-B -1.993 -0.457  39.8  97.50 0 0 0

Rka-3-B-1  1.993  0.457  39.8  97.5

G-Nko-3-B  30.000  11.8 98.725 Nko-3-B-1  0.595 -0.029  11.6 -99.90 0 0 0

Nko-3-B-2 -0.595  0.029  11.6 -99.9

G-NtB-3-B  30.000  1.7 96.738 Kgo-3-B-1  0.000  0.000  0.0  0.00 0 0 0

NtB-3-B1  0.000  0.000  0.0  0.0

G-Ny1-3-B  30.000  11.7 98.938 Ny1-3-B-1  27.937  0.911  543.7  99.90 0 0 0

Ny1-3-B-2 -27.937 -0.911  543.7  99.9

G-Rka5-3-B  30.000  6.4 98.969 Rka5-3-B  0.000  0.000  0.0  0.00 0 0 0
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Rka-3-B-1  0.000  0.000  0.0  0.0

G-Rka-3-B  30.000  6.4 98.969 Rka-3-B-1  0.000  0.000  0.0  0.00 0 0 0

Rka-3-B-2  0.000  0.000  0.0  0.0

G-Rz1-.06-B  0.600  11.8 100.276 N-Rz1-.06-B-1-1  3.500  0.000  3358.6  100.00 0 0 0

N-Rz1-.06-B-1-2 -3.500  0.000  3358.6  100.0

G-Rz2-.6-B  6.600  12.4 100.000 Rz2-.6-B-1-1  12.750  3.674  1160.7  96.10 0 0 0

Rz2-.6-B-1-2 -12.750 -3.674  1160.7  96.1

Gse-3-B  30.000  12.8 99.670 Gse-.6-B-1 -0.205  0.327  7.5 -53.10 0 0 0

B-3-Ghi-Gse-2  0.205 -0.327  7.5 -53.1

Gse-.6-B-1  6.600  13.0 99.261  0.382 0.789 Gse-3-B  0.205 -0.325  33.9 -53.40 0

G-Gse-.6-B -0.995 -0.057  87.8  99.8

Gse-.6-B-2  6.600  13.0 99.261 N-Gse-.04-1 -0.497 -0.029  43.9  99.80 0 0 0

N-Gse-.04-2 -0.497 -0.029  43.9  99.8

G-Gse-.6-B  0.995  0.057  87.8  99.8

Gsh-1-B-1  11.000  5.6 99.114 Gsh-10-B  0.000  0.000  0.0  0.00 0 0 0

Gsh-10-B  0.000  0.000  0.0  0.0

G-Gsh-1-B  0.000  0.000  0.0  0.0

Gsh-1-B-2  11.000  5.6 99.114 G-Gsh-1-B  0.000  0.000  0.0  0.00 0 0 0

Gsh-10-B -4.000 110.000  5.6 95.149 Gsh-1-B-1  0.000  0.000  0.0  0.00 0 0 0

-4.000Gsh-1-B-1  0.000  0.000  0.0  0.0

B-10-Bga-Gsh-2  0.000  0.000  0.0  0.0

Gso-1-B-1  15.000  1.3 99.345  0.670 1.384 Gso-10-B-1 -1.384 -0.670  59.6  90.00 0

Gso-10-B-1 -4.000 110.000  1.5 95.541 Gso-1-B-1  1.384  0.676  8.5  89.80 0 0 0

10-Bre/Gso/Msh-B -1.384 -0.676  8.5  89.8

G-Kse-1-B  0.000  0.000  0.0  0.0

Jb1-10-B-1 -4.000 110.000  2.3 96.445 Jb1-1-B-1  10.340  5.340  63.3  88.90 0 0 0

B-10-Jb1-Jb2-1 -23.868 -7.479  136.1  95.4

B-10-Jb1-Rln-2 -23.265  2.181  127.2 -99.6

B-10-Bre-Jb1-2  26.966  7.825  152.8  96.0

B-10-Gko-Jb1-2  9.827 -7.867  68.5 -78.1

Jb1-1-B-1  15.000  0.9 99.111  5.004 10.333 Jb1-10-B-1 -10.333 -5.004  445.9  90.00 0

B-1-Jb1-Jb3-1  0.000  0.000  0.0  0.0

Jb2-.6-B-1*  6.600  7.2 100.000  9.798 24.000 Jb2-10-B-2  12.000  4.899  1133.8  92.60 0

Jb2-10-B-2  12.000  4.899  1133.8  92.6

Jb2-10-B-1  110.000  2.4 96.514 B-10-Jb1-Jb2-2  23.878  7.472  136.1  95.40 0 0 0

G-Jb2-10-B -23.878 -7.472  136.1  95.4

Jb2-10-B-2  110.000  2.4 96.514 Jb2-.6-B-1 -11.939 -3.736  68.0  95.40 0 0 0

Jb2-.6-B-1 -11.939 -3.736  68.0  95.4

G-Jb2-10-B  23.878  7.472  136.1  95.4
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Jb3-1-B-1  15.000  0.9 99.111 B-1-Jb1-Jb3-2  0.000  0.000  0.0  0.00 0 0 0

G-Jb3-1-B  0.000  0.000  0.0  0.0

Jb3-1-B-2  15.000  0.9 99.111 G-Jb3-1-B  0.000  0.000  0.0  0.00 0 0 0

Jb3-1-B-2d  0.000  0.000  0.0  0.0

Jb3-1-B-2d  15.000  0.9 99.111 Jb3-1-B-2  0.000  0.000  0.0  0.00 0 0 0

Kba-3-B-1  30.000 -1.3 99.392  2.108 4.352 Kba-10-B-1 -4.352 -2.108  93.6  90.00 0

Kba-10-B-1 -6.000 110.000  0.7 95.408 Kba-3-B-1  4.367  2.305  27.2  88.40 0 0 0

10-Kba/Msh/Rwi-B -4.367 -2.305  27.2  88.4

Kbo-3-B-1  30.000  4.8 97.282  0.645 1.332 Kbo-10-B-1 -1.332 -0.645  29.3  90.00 0

Kbo-10-B-1 -2.000 110.000  6.1 96.620 Kbo-3-B-1  1.336  0.684  8.2  89.00 0 0 0

10-Kbo/Kro/Mr2-B -1.336 -0.684  8.2  89.0

Kbu-1-B-1  11.000  6.3 97.296 Kbu-3-B-1 -1.966  0.078  106.2 -99.90 0 0 0

Kbu-10-B-1  0.959 -0.038  51.8 -99.9

Kbu-10-B-1  1.007 -0.038  54.4 -99.9

B-1-Kbu-KbW-1D  0.000 -0.002  0.1  0.0

Kbu-3-B-1 -2.000 30.000  8.9 95.639 Kbu-1-B-1  1.974  0.012  39.7  100.00 0 0 0

B-3-Kbu-Kro/Nko-2 -1.974 -0.012  39.7  100.0

Kbu-10-B-1  110.000  6.0 97.291 Kbu-1-B-1 -0.959  0.043  5.2 -99.90 0 0 0

Kbu-1-B-1 -1.007  0.042  5.4 -99.9

B-10-Kbu-Kro-1  1.966 -0.085  10.6 -99.9

KbW-1-B-1  11.000  6.3 97.296 KbW-1-B-2  0.000  0.000  0.0  0.00 0 0 0

G-KbW-1-B-2  0.000  0.000  0.0  0.0

KbW-1-B-2  11.000  6.3 97.296 B-1-Kbu-KbW-2D  0.000  0.000  0.0  0.00 0 0 0

KbW-1-B-1  0.000  0.000  0.0  0.0

G-KbW-1-B-1  0.000  0.000  0.0  0.0

KbW-1-B-3  11.000  6.3 97.296 G-KbW-1-B-1  0.000  0.000  0.0  0.00 0 0 0

KbW-1-B-4  11.000  6.3 97.296 G-KbW-1-B-2  0.000  0.000  0.0  0.00 0 0 0

Kgo-3-B-1  30.000  1.7 96.738  4.381 9.234 Kgo-10-B-1 -4.617  0.149  91.9 -99.90 0

Kgo-10-B-1 -4.617  0.149  91.9 -99.9

C-Kgo-B-3  0.000 -4.679  93.1  0.0

G-NtB-3-B  0.000  0.000  0.0  0.0

Kgo-10-B-1  110.000  4.1 96.940 Kgo-3-B-1  4.629  0.041  25.1  100.00 0 0 0

Kgo-3-B-1  4.629  0.041  25.1  100.0

B-10-Kgo-MKi-2  18.633 -3.594  102.7 -98.2

B-10-Kgo-Kli-1 -27.891  3.512  152.2 -99.2

Kli-3-B-1  30.000  4.7 99.137  0.668 1.378 Kli-10-B-1 -1.378 -0.668  29.7  90.00 0

Kli-10-B-1 -3.000 110.000  5.9 97.581 Kli-3-B-1  1.384  0.707  8.4  89.10 0 0 0

B-10-Kgo-Kli-2  28.191 -3.523  152.8 -99.2

B-10-Kli-Kro-2 -0.070  2.898  15.6 -2.4
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B-10-Kli-Rka-1 -1.989 -1.250  12.6  84.7

B-10-Kli-Ny1-1 -27.515  1.168  148.1 -99.9

Kri-3-B-1  30.000  11.7 99.604 Kri-.6-B-1  0.000  0.000  0.0  0.00 0 0 0

B-3-Kri-Cmp/Kya-1  0.000  0.000  0.0  0.0

Kri-.6-B-1  6.600  11.7 99.604 Kri-3-B-1  0.000  0.000  0.0  0.00 0 0 0

Kro-3-B-1  30.000  4.7 97.925  0.653 1.348 Kro-10-B-1 -1.348 -0.653  29.4  90.00 0

Kro-10-B-1 -2.000 110.000  6.0 97.256 Kro-3-B-1  1.351  0.692  8.2  89.00 0 0 0

B-10-Kbu-Kro-2 -1.965 -0.291  10.7  98.9

B-10-Kbo-Kro-1  0.540  3.312  18.1  16.1

B-10-Kli-Kro-1  0.074 -3.713  20.0 -2.0

Kse-10-B1  110.000  1.5 95.541 G-Kse-1-B  0.000  0.000  0.0  0.00 0 0 0

Kya-3-B-1  30.000  13.3 100.808 3-Ghi/Kri/Kya-B  2.181 -0.116  41.7 -99.90 0 0 0

G-Kya-3-B-2 -2.181  0.116  41.7 -99.9

Kya-3-B-3  30.000  13.3 100.808 N-Kya-.6-1 -2.181  0.116  41.7 -99.90 0 0 0

G-Kya-3-B-2  2.181 -0.116  41.7 -99.9

MKi-3-B-1  30.000  0.4 96.811  5.803 11.983 MKi-10-B-1 -11.983 -5.803  264.7  90.00 0

MKi-10-B-1 -2.000 110.000  2.2 96.457 MKi-3-B-1  11.993  6.276  73.7  88.60 0 0 0

10-Gko/Kgo/MKi-B -11.993 -6.276  73.7  88.6

Mku-3-B-1  1.000 30.000  9.2 99.549  0.913 1.885 Mku-.6-B-1 -4.026 -3.276  100.3  77.60 0

B-3-Cmp-Mku-2  2.141  2.363  61.6  67.1

Mku-10-B-1  110.000  6.5 99.550 Mku-.6-B-1 -7.945  0.111  41.9  100.00 0 0 0

B-10-Gfu-Mku-2  28.292 -0.052  149.2  100.0

B-10-Mku-Nta-1 -10.381 -0.217  54.7  100.0

G-Mku-10-B -9.967  0.158  52.6 -100.0

Mku-10-B-2  110.000  6.5 99.550 N-Mku-.6-1 -9.967  0.158  52.6 -100.00 0 0 0

G-Mku-10-B  9.967 -0.158  52.6 -100.0

Mku-.6-B-1  6.600  10.1 100.000 Mku-3-B-1  4.028  3.392  460.6  76.50 0 0 0

Mku-10-B-1  7.972  0.398  698.2  99.9

Mku-.6-B-4 -6.000 -1.895  550.4  95.4

Mku-.6-B-3 -3.000 -0.947  275.2  95.4

Mku-.6-B-5  0.000  0.000  0.0  0.0

Mku-.6-B-6 -3.000 -0.947  275.2  95.4

Mku-.6-B-2*  6.600  10.1 100.000  3.790 12.000 G-Mku-.6-B  12.000  3.790  1100.8  95.40 0

Mku-.6-B-3  6.600  10.1 100.000 Mku-.6-B-4 -6.000 -1.895  550.4  95.40 0 0 0

Mku-.6-B-1  3.000  0.947  275.2  95.4

Mku-.6-B-5  0.000  0.000  0.0  0.0

Mku-.6-B-6  3.000  0.947  275.2  95.4

Mku-.6-B-4  6.600  10.1 100.000 Mku-.6-B-1  6.000  1.895  550.4  95.40 0 0 0

Mku-.6-B-3  6.000  1.895  550.4  95.4
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G-Mku-.6-B -12.000 -3.790  1100.8  95.4

Mku-.6-B-5  6.600  10.1 100.000 Mku-.6-B-1  0.000  0.000  0.0  0.00 0 0 0

Mku-.6-B-3  0.000  0.000  0.0  0.0

Mku-.6-B-6  6.600  10.1 100.000 Mku-.6-B-3 -3.000 -0.947  275.2  95.40 0 0 0

Mku-.6-B-1  3.000  0.947  275.2  95.4

Mr1-.6-B-1  6.600  8.1 98.972 Mr1-10-B-1  2.043 -0.929  198.4 -91.00 0 0 0

Mr1-3-B-1  1.404  0.706  138.9  89.4

B-.6-Mr1-Rz1-1 -3.447  0.224  305.3 -99.8

Mr1-10-B-1 -3.000 110.000  6.8 96.850 Mr1-.6-B-1 -2.040  0.983  12.3 -90.10 0 0 0

B-10-Mr1-Mr2-1  2.040 -0.983  12.3 -90.1

Mr1-3-B-1  2.000 30.000  7.3 100.105  0.679 1.403 Mr1-.6-B-1 -1.403 -0.679  30.0  90.00 0

Mr2-10-B-1  110.000  6.8 96.850 B-10-Mr2-Rz2-1 -12.637 -2.736  70.1  97.70 0 0 0

Mr2-10-B-2  12.637  2.736  70.1  97.7

Mr2-10-B-2  110.000  6.8 96.850 B-10-Mr2/Nte-1  14.676  1.763  80.1  99.30 0 0 0

B-10-Mr1-Mr2-2 -2.040  0.972  12.2 -90.3

Mr2-10-B-1 -12.637 -2.736  70.1  97.7

Msh-1-B-1  15.000 -0.1 96.187  1.897 3.917 Msh-10-B-1 -3.917 -1.897  174.2  90.00 0

C-Msh-1-B  0.000  0.000  0.0  0.0

Msh-10-B-1 -2.000 110.000  1.1 95.348 Msh-1-B-1  3.922  1.999  24.2  89.10 0 0 0

B-10-Gso-Msh-2 -8.609  1.176  47.8 -99.1

B-10-Kba-Msh-2  4.687 -3.176  31.2 -82.8

Mus-3-B  30.000  6.4 98.969 Mus-.6-B -1.993 -0.457  39.8  97.50 0 0 0

G-Mus-3-B  1.993  0.457  39.8  97.5

Mus-.6-B*  6.600  8.0 100.000  0.518 2.000 Mus-3-B  2.000  0.518  180.7  96.80 0

N-Cyi-04-1  0.400  13.9 99.479  0.000 0.300 Cyi-3-B-2  0.300  0.000  435.3  100.00 0

N-Gko-.04-1  0.400  4.2 100.341  0.000 5.000 Gko-1-B-2  5.000  0.000  7192.4  100.00 0

N-Gko-.04-2  0.400  4.2 100.341  0.000 5.000 Gko-1-B-2  5.000  0.000  7192.4  100.00 0

N-Gse-.04-1*  0.400  14.7 100.000  0.044 0.500 Gse-.6-B-2  0.500  0.044  724.5  99.60 0

N-Gse-.04-2*  0.400  14.7 100.000  0.044 0.500 Gse-.6-B-2  0.500  0.044  724.5  99.60 0

Nko-3-B-1  30.000  11.8 98.725 B-3-Nko-Cyi/Nko-1  0.595 -0.029  11.6 -99.90 0 0 0

G-Nko-3-B -0.595  0.029  11.6 -99.9

Nko-3-B-2  30.000  11.8 98.725 N-Nko-04-B-2 -0.595  0.029  11.6 -99.90 0 0 0

G-Nko-3-B  0.595 -0.029  11.6 -99.9

N-Kya-.6-1  6.600  16.4 101.557  0.000 2.200 Kya-3-B-3  2.200  0.000  189.5  100.00 0

N-Mku-.6-1*  6.600  10.3 100.000  0.510 10.000 Mku-10-B-2  10.000  0.510  875.9  99.90 0

N-Nko-04-B-2  0.400  14.6 99.400  0.000 0.600 Nko-3-B-2  0.600  0.000  871.3  100.00 0

N-Ny1-.6-2*  6.600  17.4 100.000  3.761 28.000 Ny1-3-B-2  28.000  3.761  2471.4  99.10 0

N-Rz1-.06-B-1-1  0.600  11.8 100.276 Rz1-.6-B-1  3.500  0.000  3358.6  100.00 0 0 0

G-Rz1-.06-B -3.500  0.000  3358.6  100.0
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N-Rz1-.06-B-1-2  0.600  11.8 100.276  0.000 3.500 G-Rz1-.06-B  3.500  0.000  3358.6  100.00 0

Nta-3-B-1  30.000  8.9 98.610  0.425 0.878 Nta-.6-B-1 -0.803 -0.884  23.3  67.20 0

B-3-Cmp-Nta-2 -0.075  0.459  9.1 -16.1

Nta-10-B-1  110.000  7.1 99.891 Nta-.6-B-1 -5.209  0.299  27.4 -99.80 0 0 0

Nta-.6-B-1 -5.209  0.299  27.4 -99.8

B-10-Mku-Nta-2  10.418 -0.597  54.8 -99.8

Nta-.6-B-1  6.600  9.5 100.000 Nta-3-B-1  0.805  0.905  106.0  66.40 0 0 0

Nta-10-B-1  5.223 -0.081  456.9 -100.0

Nta-10-B-1  5.223 -0.081  456.9 -100.0

Nta-.6-B-3 -11.250 -0.744  986.3  99.8

Nta-.6-B-2*  6.600  9.5 100.000  0.744 11.250 Nta-.6-B-3  11.250  0.744  986.3  99.80 0

Nta-.6-B-3  6.600  9.5 100.000 Nta-.6-B-1  11.250  0.744  986.3  99.80 0 0 0

Nta-.6-B-2 -11.250 -0.744  986.3  99.8

NtB-3-B1  30.000  1.7 96.738 G-NtB-3-B  0.000  0.000  0.0  0.00 0 0 0

Nte-3-B-1  30.000  5.5 99.660  0.674 1.391 Nte-10-B-1 -1.391 -0.674  29.9  90.00 0

Nte-10-B-1 -4.000 110.000  6.2 96.306 Nte-3-B-1  1.393  0.694  8.5  89.50 0 0 0

B-10-Kbo/Nte-2  0.809 -4.507  25.0 -17.7

B-10-Mr2/Nte-2 -14.616 -2.219  80.6  98.9

B-10-Bga-Nte-2  12.414  6.032  75.2  89.9

Ny1-10-B-1  110.000  7.6 98.804 Ny1-3-B-1 -27.892  1.084  148.3 -99.90 0 0 0

B-10-Kli-Ny1-2  27.892 -1.084  148.3 -99.9

Ny1-3-B-1  30.000  11.7 98.938 Ny1-10-B-1  27.937  0.911  543.7  99.90 0 0 0

G-Ny1-3-B -27.937 -0.911  543.7  99.9

Ny1-3-B-2  30.000  11.7 98.938 N-Ny1-.6-2 -27.937 -0.911  543.7  99.90 0 0 0

G-Ny1-3-B  27.937  0.911  543.7  99.9

Rka5-3-B  30.000  6.4 98.969 G-Rka5-3-B  0.000  0.000  0.0  0.00 0 0 0

Rka-3-B-1  30.000  6.4 98.969 Rka-10-B-1  0.996  0.229  19.9  97.50 0 0 0

Rka-10-B-1  0.996  0.229  19.9  97.5

G-Rka-3-B  0.000  0.000  0.0  0.0

G-Rka5-3-B  0.000  0.000  0.0  0.0

G-Mus-3-B -1.993 -0.457  39.8  97.5

Rka-3-B-2  30.000  6.4 98.969 G-Rka-3-B  0.000  0.000  0.0  0.00 0 0 0

Rka-10-B-1 -1.000 110.000  6.0 97.796 Rka-3-B-1 -0.996 -0.222  5.5  97.60 0 0 0

-1.000Rka-3-B-1 -0.996 -0.222  5.5  97.6

B-10-Kli-Rka-2  1.992  0.443  11.0  97.6

Rln-3-B-1  30.000  2.7 96.325  1.993 4.114 Rln-10-B-1 -4.114 -1.993  91.3  90.00 0

Rln-10-B-1  110.000  4.0 97.487 Rln-3-B-1  4.120  2.105  24.9  89.00 0 0 0

10-Gfu/Jb1/Rln-B -4.120 -2.105  24.9  89.0

Rwi-1-B-1  15.000  0.5 98.925  0.143 0.294 Rwi-10-B-1 -0.294  4.751  185.2 -6.20 0
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C-Rwi-B-1  0.000 -4.893  190.4  0.0

Rwi-10-B-1 -1.000 110.000  0.7 95.570 Rwi-1-B-1  0.300 -4.635  25.5 -6.50 0 0 0

B-10-Kba-Rwi-2 -0.300  4.635  25.5 -6.5

Rz1-.6-B-1  6.600  9.0 99.816 N-Rz1-.06-B-1-1 -3.480  0.173  305.3 -99.90 0 0 0

B-.6-Mr1-Rz1-2  3.480 -0.173  305.3 -99.9

Rz2-.6-B-1-1  6.600  12.4 100.000 Rz2-10-B-1  12.750  3.674  1160.7  96.10 0 0 0

G-Rz2-.6-B -12.750 -3.674  1160.7  96.1

Rz2-.6-B-1-2*  6.600  12.4 100.000  3.674 12.750 G-Rz2-.6-B  12.750  3.674  1160.7  96.10 0

Rz2-10-B-1  110.000  7.2 97.359 Rz2-.6-B-1-1 -12.685 -2.444  69.6  98.20 0 0 0

B-10-Mr2-Rz2-2  12.685  2.444  69.6  98.2

 * Indicates a  voltage regulated bus ( voltage controlled or swing type machine connected to it) 

 #  Indicates a bus with a load mismatch of more than 0.1 MVA
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3-Cmp/Kri/Kya-B  30.000  5.1 97.557 B-3-Cmp-Kri-2 -0.229 -0.112  5.0  89.80 0 0 0

B-3-Kri-Cmp/Kya-1  0.000 -0.020  0.4  0.0

3-Ghi/Kri/Kya-B  0.229  0.132  5.2  86.6

3-Cyi/Nko-B  30.000  7.1 98.204 B-3-Cyi-Cyi/Nko-1 -0.149 -0.103  3.5  82.40 0 0 0

3-Cyi-Ghi-B  0.447  0.274  10.3  85.2

B-3-Nko-Cyi/Nko-1 -0.298 -0.172  6.7  86.6

3-Cyi-Ghi-B  30.000  7.0 98.089 B-3-Cyi-Ghi-2  2.048 -0.308  40.6 -98.90 0 0 0

3-Cyi/Nko-B -0.447 -0.283  10.4  84.5

3-Kro/Kbu-B -1.602  0.591  33.5 -93.8

3-Ghi/Kri/Kya-B  30.000  5.0 97.411 B-Ghi-Ghi/Kya-1  1.317  0.691  29.4  88.60 0 0 0

3-Cmp/Kri/Kya-B -0.229 -0.153  5.4  83.1

Kya-3-B-1 -1.088 -0.537  24.0  89.7

3-Kro/Kbu-B  30.000  9.2 98.900 B-3-Kbu-Kro-2  0.000 -0.029  0.6  0.00 0 0 0

B-3-Kbu-Kro/Nko-2 -1.638  0.644  34.2 -93.1

3-Cyi-Ghi-B  1.638 -0.615  34.0 -93.6

10-Bre/Gso/Msh-B  110.000 -1.7 96.432 B-10-Bre-Gso-1 -37.163 -8.744  207.8  97.30 0 0 0

B-10-Gso-Msh-2  22.287  1.396  121.5  99.8

Gso-10-B-1  14.875  7.348  90.3  89.7

10-Gfu/Jb1/Rln-B  110.000  2.0 98.393 10-Gfu/Mku/Rln-B -21.340  2.010  114.3 -99.60 0 0 0

B-10-Jb1-Rln-2  18.939 -3.209  102.5 -98.6

Rln-10-B-1  2.401  1.199  14.3  89.5

10-Gfu/Mku/Rln-B  110.000  3.0 99.059 B-10-Gfu-Mku-2 -23.912  0.962  126.8 -99.90 0 0 0

10-Gfu/Jb1/Rln-B  21.523 -2.202  114.6 -99.5

Gfu-10-B-1  2.390  1.240  14.3  88.8

10-Gko/Kgo/MKi-B  110.000  0.9 97.185 B-10-Gko-MKi-1  3.484 -7.210  43.2 -43.50 0 0 0

B-10-Kgo-MKi-2 -27.894  6.130  154.2 -97.7

MKi-10-B-1  24.410  1.080  132.0  99.9

10-Kba/Msh/Rwi-B  110.000 -3.2 95.993 B-10-Kba-Msh-2 -6.110  6.506  48.8 -68.50 0 0 0

B-10-Kba-Rwi-2  0.442 -9.570  52.4 -4.6

Kba-10-B-1  5.668  3.064  35.2  88.0

10-Kbo/Kro/Mr2-B  110.000  8.7 98.835 10-Kbo/Nte-B -7.805  3.039  44.5 -93.20 0 0 0

B-10-Kbo-Kro-1  6.315 -3.804  39.2 -85.7

Kbo-10-B-1  1.490  0.765  8.9  89.0

10-Kbo/Nte-B  110.000  9.1 98.780 10-Kbo/Kro/Mr2-B  7.824 -3.647  45.9 -90.60 0 0 0

B-10-Kbo/Nte-2 -7.824  3.647  45.9 -90.6

10-Mr2/Nte-B  110.000  9.1 98.789 B-10-Mr2/Nte-1 -6.686 -0.902  35.8  99.10 0 0 0
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B-10-Mr2/Nte-2  6.686  0.902  35.8  99.1

20-Mra-B*  220.000  0.0 100.000  1.733 22.113 B-20-Mra-Sha-2D  22.113  1.733  58.2  99.70 0

B-1-Jb1-Jb3-1  15.000 -0.4 98.987 B-1-Jb1-Jb3-2 -5.945  0.269  231.4 -99.90 0 0 0

Jb1-1-B-1  5.945 -0.269  231.4 -99.9

B-1-Jb1-Jb3-2  15.000 -0.2 99.204 B-1-Jb1-Jb3-1  5.959 -0.248  231.4 -99.90 0 0 0

Jb3-1-B-1 -5.959  0.248  231.4 -99.9

B-1-Kbu-KbW-1F_T  11.000  11.7 98.977 B-1-Kbu-KbW-2F_T -24.136  2.131  1284.9 -99.60 0 0 0

Kbu-1-B-1  24.136 -2.131  1284.9 -99.6

B-1-Kbu-KbW-2F_T  11.000  16.8 102.123 B-1-Kbu-KbW-1F_T  25.000  0.000  1284.9  100.00 0 0 0

KbW-1-B-2 -25.000  0.000  1284.9  100.0

B-3-Cmp-Kri-2  30.000  5.2 97.933 3-Cmp/Kri/Kya-B  0.230  0.042  4.6  98.30 0 0 0

Cmp-3-B-1 -0.230 -0.042  4.6  98.3

B-3-Cmp-Mku-1  30.000  5.2 97.933 B-3-Cmp-Mku-2 -2.994 -1.073  62.5  94.10 0 0 0

Cmp-3-B-1  2.994  1.073  62.5  94.1

B-3-Cmp-Mku-2  30.000  5.7 98.962 B-3-Cmp-Mku-1  3.017  1.094  62.4  94.00 0 0 0

Mku-3-B-1 -3.017 -1.094  62.4  94.0

B-3-Cmp-Nta-1  30.000  5.2 97.933 B-3-Cmp-Nta-2  0.356 -0.135  7.5 -93.50 0 0 0

Cmp-3-B-1 -0.356  0.135  7.5 -93.5

B-3-Cmp-Nta-2  30.000  5.0 97.849 B-3-Cmp-Nta-1 -0.355  0.104  7.3 -96.00 0 0 0

Nta-3-B-1  0.355 -0.104  7.3 -96.0

B-3-Cyi-Cyi/Nko-1  30.000  7.1 98.264 3-Cyi/Nko-B  0.149  0.089  3.4  85.80 0 0 0

Cyi-3-B-1 -0.149 -0.089  3.4  85.8

B-3-Cyi-Ghi-2  30.000  4.7 96.309 3-Cyi-Ghi-B -1.999  0.311  40.4 -98.80 0 0 0

Ghi-3-B-1  1.999 -0.311  40.4 -98.8

B-3-Ghi-Gse-1  30.000  4.7 96.309 B-3-Ghi-Gse-2  1.865  0.834  40.8  91.30 0 0 0

Ghi-3-B-1 -1.865 -0.834  40.8  91.3

B-3-Ghi-Gse-2  30.000  4.6 96.055 B-3-Ghi-Gse-1 -1.862 -0.834  40.9  91.30 0 0 0

Gse-3-B  1.862  0.834  40.9  91.3

B-3-Kbu-Kro/Nko-2  30.000  9.6 99.026 3-Kro/Kbu-B  1.644 -0.648  34.3 -93.00 0 0 0

Kbu-3-B-1 -1.644  0.648  34.3 -93.0

B-3-Kbu-Kro-2  30.000  9.2 98.910 3-Kro/Kbu-B  0.000  0.000  0.0  0.00 0 0 0

B-3-Kri-Cmp/Kya-1  30.000  5.1 97.562 3-Cmp/Kri/Kya-B  0.000  0.000  0.0  0.00 0 0 0

Kri-3-B-1  0.000  0.000  0.0  0.0

B-3-Nko-Cyi/Nko-1  30.000  7.1 98.353 3-Cyi/Nko-B  0.298  0.154  6.6  88.80 0 0 0

Nko-3-B-1 -0.298 -0.154  6.6  88.8

B-10-Bga-Gsh-1  110.000  9.4 98.516 B-10-Bga-Gsh-2 -14.912 -2.267  80.4  98.90 0 0 0

Bga-10-B-1  14.912  2.267  80.4  98.9

B-10-Bga-Gsh-2  110.000  9.7 98.931 B-10-Bga-Gsh-1  14.961  2.057  80.1  99.10 0 0 0

Gsh-10-B -14.961 -2.057  80.1  99.1
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B-10-Bga-Nte-1  110.000  9.4 98.516 B-10-Bga-Nte-2  2.630 -4.465  27.6 -50.70 0 0 0

Bga-10-B-1 -2.630  4.465  27.6 -50.7

B-10-Bga-Nte-2  110.000  9.1 98.781 B-10-Bga-Nte-1 -2.619  3.837  24.7 -56.40 0 0 0

Nte-10-B-1  2.619 -3.837  24.7 -56.4

B-10-Bre-Gso-1  110.000 -0.4 98.254 10-Bre/Gso/Msh-B  37.658  9.307  207.2  97.10 0 0 0

Bre-10-B-1 -37.658 -9.307  207.2  97.1

B-10-Bre-Jb1-1  110.000 -0.4 98.254 B-10-Bre-Jb1-2 -39.560  38.003  293.0 -72.10 0 0 0

Bre-10-B-1  39.560 -38.003  293.0 -72.1

B-10-Bre-Jb1-2  110.000  0.6 97.703 B-10-Bre-Jb1-1  40.010 -37.288  293.8 -73.20 0 0 0

Jb1-10-B-1 -40.010  37.288  293.8 -73.2

B-10-Bre-Sha-1D  110.000 -0.4 98.254 B-10-Bre-Sha-2D -6.870 -51.805  279.2  13.10 0 0 0

Bre-10-B-1  6.870  51.805  279.2  13.1

B-10-Bre-Sha-2D  110.000 -0.6 99.100 B-10-Bre-Sha-1D  7.101  51.674  276.3  13.60 0 0 0

Sha-10-B-1 -7.101 -51.674  276.3  13.6

B-10-Bta-Kgo-1  110.000  3.2 96.722 B-10-Bta-Kgo-2 -6.429 -3.327  39.3  88.80 0 0 0

Bta-10-B-1  6.429  3.327  39.3  88.8

B-10-Bta-Kgo-2  110.000  3.7 97.717 B-10-Bta-Kgo-1  6.471  2.280  36.8  94.30 0 0 0

Kgo-10-B-1 -6.471 -2.280  36.8  94.3

B-10-Gfu-Mku-2  110.000  4.0 99.826 10-Gfu/Mku/Rln-B  24.115 -1.065  126.9 -99.90 0 0 0

Mku-10-B-1 -24.115  1.065  126.9 -99.9

B-10-Gko-Jb1-1  110.000  0.8 97.303 B-10-Gko-Jb1-2  5.309 -13.890  80.2 -35.70 0 0 0

Gko-10-B-1 -5.309  13.890  80.2 -35.7

B-10-Gko-Jb1-2  110.000  0.6 97.703 B-10-Gko-Jb1-1 -5.284  13.686  78.8 -36.00 0 0 0

Jb1-10-B-1  5.284 -13.686  78.8 -36.0

B-10-Gko-MKi-1  110.000  0.8 97.303 10-Gko/Kgo/MKi-B -3.479  7.058  42.4 -44.20 0 0 0

Gko-10-B-1  3.479 -7.058  42.4 -44.2

B-10-Gso-Msh-2  110.000 -2.6 95.601 10-Bre/Gso/Msh-B -22.117 -1.489  121.7  99.80 0 0 0

Msh-10-B-1  22.117  1.489  121.7  99.8

B-10-Gso-Nde-1  110.000 -1.7 96.432 B-10-Gso-Nde-2  7.441  3.576  44.9  90.10 0 0 0

Gso-10-B-1 -7.441 -3.576  44.9  90.1

B-10-Gso-Nde-2  110.000 -1.8 96.237 B-10-Gso-Nde-1 -7.431 -3.733  45.4  89.40 0 0 0

Nde-10-B-1  7.431  3.733  45.4  89.4

B-10-Jb1-Jb2-1  110.000  0.6 97.703 B-10-Jb1-Jb2-2 -23.886  1.990  128.8 -99.70 0 0 0

Jb1-10-B-1  23.886 -1.990  128.8 -99.7

B-10-Jb1-Jb2-2  110.000  0.7 97.729 B-10-Jb1-Jb2-1  23.895 -2.002  128.8 -99.70 0 0 0

Jb2-10-B-1 -23.895  2.002  128.8 -99.7

B-10-Jb1-Nbg-1  110.000  0.6 97.703 B-10-Jb1-Nbg-2  0.651  11.865  63.8  5.50 0 0 0

Jb1-10-B-1 -0.651 -11.865  63.8  5.5

B-10-Jb1-Nbg-2  110.000  0.7 97.316 B-10-Jb1-Nbg-1 -0.628 -12.034  65.0  5.20 0 0 0
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Nbg-10-B-1  0.628  12.034  65.0  5.2

B-10-Jb1-Rln-2  110.000  0.6 97.703 10-Gfu/Jb1/Rln-B -18.736  2.846  101.8 -98.90 0 0 0

Jb1-10-B-1  18.736 -2.846  101.8 -98.9

B-10-Kba-Msh-2  110.000 -2.6 95.601 10-Kba/Msh/Rwi-B  6.154 -7.083  51.5 -65.60 0 0 0

Msh-10-B-1 -6.154  7.083  51.5 -65.6

B-10-Kba-Rwi-2  110.000 -3.3 96.316 10-Kba/Msh/Rwi-B -0.426  9.374  51.1 -4.50 0 0 0

Rwi-10-B-1  0.426 -9.374  51.1 -4.5

B-10-Kbo/Nte-2  110.000  9.1 98.781 10-Kbo/Nte-B  7.825 -3.660  45.9 -90.60 0 0 0

Nte-10-B-1 -7.825  3.660  45.9 -90.6

B-10-Kbo-Kro-1  110.000  8.1 98.996 10-Kbo/Kro/Mr2-B -6.290  2.556  36.0 -92.60 0 0 0

Kro-10-B-1  6.290 -2.556  36.0 -92.6

B-10-Kbu-Kro-1  110.000  8.7 99.212 B-10-Kbu-Kro-2  22.424 -2.757  119.5 -99.30 0 0 0

Kbu-10-B-1 -22.424  2.757  119.5 -99.3

B-10-Kbu-Kro-2  110.000  8.1 98.996 B-10-Kbu-Kro-1 -22.347  2.594  119.3 -99.30 0 0 0

Kro-10-B-1  22.347 -2.594  119.3 -99.3

B-10-Kgo-Kli-1  110.000  3.7 97.717 B-10-Kgo-Kli-2 -41.132  5.420  222.8 -99.10 0 0 0

Kgo-10-B-1  41.132 -5.420  222.8 -99.1

B-10-Kgo-Kli-2  110.000  6.4 98.684 B-10-Kgo-Kli-1  41.773 -4.432  223.4 -99.40 0 0 0

Kli-10-B-1 -41.773  4.432  223.4 -99.4

B-10-Kgo-MKi-2  110.000  3.7 97.717 10-Gko/Kgo/MKi-B  28.351 -6.107  155.8 -97.80 0 0 0

Kgo-10-B-1 -28.351  6.107  155.8 -97.8

B-10-Kli-Kro-1  110.000  8.1 98.996 B-10-Kli-Kro-2  27.143 -5.917  147.3 -97.70 0 0 0

Kro-10-B-1 -27.143  5.917  147.3 -97.7

B-10-Kli-Kro-2  110.000  6.4 98.684 B-10-Kli-Kro-1 -26.890  5.821  146.3 -97.70 0 0 0

Kli-10-B-1  26.890 -5.821  146.3 -97.7

B-10-Kli-Ny1-1  110.000  6.4 98.684 B-10-Kli-Ny1-2 -13.880 -0.610  73.9  99.90 0 0 0

Kli-10-B-1  13.880  0.610  73.9  99.9

B-10-Kli-Ny1-2  110.000  7.2 99.384 B-10-Kli-Ny1-1  13.973  0.101  73.8  100.00 0 0 0

Ny1-10-B-1 -13.973 -0.101  73.8  100.0

B-10-Kli-Rka-1  110.000  6.4 98.684 B-10-Kli-Rka-2 -2.489 -1.540  15.6  85.00 0 0 0

Kli-10-B-1  2.489  1.540  15.6  85.0

B-10-Kli-Rka-2  110.000  6.6 98.958 B-10-Kli-Rka-1  2.493  0.717  13.8  96.10 0 0 0

Rka-10-B-1 -2.493 -0.717  13.8  96.1

B-10-MKi-Nbg-1  110.000  0.7 97.316 B-10-MKi-Nbg-2 -6.813  8.295  57.9 -63.50 0 0 0

Nbg-10-B-1  6.813 -8.295  57.9 -63.5

B-10-MKi-Nbg-2  110.000  0.9 97.185 B-10-MKi-Nbg-1  6.829 -8.440  58.6 -62.90 0 0 0

MKi-10-B-1 -6.829  8.440  58.6 -62.9

B-10-Mku-Nbi-1  110.000  4.0 99.826 B-B-10-Mku-Nbi-1-2  1.503  0.078  7.9  99.90 0 0 0

Mku-10-B-1 -1.503 -0.078  7.9  99.9
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B-10-Mku-Nta-1  110.000  4.0 99.826 B-10-Mku-Nta-2 -9.144  0.120  48.1  100.00 0 0 0

Mku-10-B-1  9.144 -0.120  48.1  100.0

B-10-Mku-Nta-2  110.000  4.6 100.088 B-10-Mku-Nta-1  9.173 -0.963  48.4 -99.50 0 0 0

Nta-10-B-1 -9.173  0.963  48.4 -99.5

B-10-Mr1-Mr2-1  110.000  9.4 98.999 B-10-Mr1-Mr2-2  0.349 -0.736  4.3 -42.90 0 0 0

Mr1-10-B-1 -0.349  0.736  4.3 -42.9

B-10-Mr1-Mr2-2  110.000  9.4 99.000 B-10-Mr1-Mr2-1 -0.349  0.725  4.3 -43.40 0 0 0

Mr2-10-B-2  0.349 -0.725  4.3 -43.4

B-10-Mr2/Nte-1  110.000  9.4 99.000 10-Mr2/Nte-B  6.698  0.287  35.5  99.90 0 0 0

Mr2-10-B-2 -6.698 -0.287  35.5  99.9

B-10-Mr2/Nte-2  110.000  9.1 98.781 10-Mr2/Nte-B -6.686 -0.916  35.9  99.10 0 0 0

Nte-10-B-1  6.686  0.916  35.9  99.1

B-10-Mr2-Rz2-1  110.000  9.4 99.000 B-10-Mr2-Rz2-2 -6.348 -1.012  34.1  98.80 0 0 0

Mr2-10-B-1  6.348  1.012  34.1  98.8

B-10-Mr2-Rz2-2  110.000  9.6 99.223 B-10-Mr2-Rz2-1  6.360  0.627  33.8  99.50 0 0 0

Rz2-10-B-1 -6.360 -0.627  33.8  99.5

B-20-Mra-Sha-2D  220.000 -0.3 99.419 20-Mra-B -22.061 -30.138  98.6  59.10 0 0 0

Sha-20-B-1  22.061  30.138  98.6  59.1

B-20-Rba-Sha-1  220.000 -0.3 99.944 B-20-Rba-Sha-2  0.000  0.000  0.0  0.00 0 0 0

Rba-20-B-1  0.000  0.000  0.0  0.0

B-20-Rba-Sha-2  220.000 -0.3 99.419 B-20-Rba-Sha-1  0.008 -14.179  37.4 -0.10 0 0 0

Sha-20-B-1 -0.008  14.179  37.4 -0.1

B-20-Sha-Rlm-1D  220.000 -0.3 99.419 B-20-Sha-Rlm-2D  7.396 -12.570  38.5 -50.70 0 0 0

Sha-20-B-1 -7.396  12.570  38.5 -50.7

B-20-Sha-Rlm-2D  220.000 -0.4 99.456 B-20-Sha-Rlm-1D -7.393 -3.808  21.9  88.90 0 0 0

Rlm-20-B-1  7.393  3.808  21.9  88.9

B-.6-Mr1-Rz1-1  6.600  9.6 99.251 B-.6-Mr1-Rz1-2 -1.737  0.033  153.1 -100.00 0 0 0

Mr1-.6-B-1  1.737 -0.033  153.1 -100.0

B-.6-Mr1-Rz1-2  6.600  10.1 99.705 B-.6-Mr1-Rz1-1  1.745 -0.020  153.1  100.00 0 0 0

Rz1-.6-B-1 -1.745  0.020  153.1  100.0

B-B-10-Mku-Nbi-1-2  110.000  3.9 99.721 B-10-Mku-Nbi-1 -1.502 -0.750  8.8  89.50 0 0 0

Nbi-10-B-1  1.502  0.750  8.8  89.5

Bga-3-B-1  30.000  6.5 98.815  5.940 12.264 Bga-10-B-1 -12.264 -5.940  265.4  90.00 0

Bga-10-B-1  110.000  9.4 98.516 Bga-.6-B-1  0.000  0.000  0.0  0.00 0 0 0

-3.000Bga-3-B-1  12.282  6.732  74.6  87.7

B-10-Bga-Nte-1  2.630 -4.465  27.6 -50.7

B-10-Bga-Gsh-1 -14.912 -2.267  80.4  98.9

Bga-.6-B-1  6.600  9.4 98.516 Bga-10-B-1  0.000  0.000  0.0  0.00 0 0 0

B-Ghi-Ghi/Kya-1  30.000  4.7 96.309 3-Ghi/Kri/Kya-B -1.306 -0.704  29.7  88.00 0 0 0
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Ghi-3-B-1  1.306  0.704  29.7  88.0

Bre-1-B-1  15.000 -1.7 99.009  4.242 8.760 Bre-10-B-1 -4.380 -2.121  189.2  90.00 0

Bre-10-B-1 -4.380 -2.121  189.2  90.0

Bre-10-B-1 -2.000 110.000 -0.4 98.254 Bre-1-B-1  4.386  2.247  26.3  89.00 0 0 0

-2.000Bre-1-B-1  4.386  2.247  26.3  89.0

B-10-Bre-Jb1-1 -39.560  38.003  293.0 -72.1

B-10-Bre-Sha-1D -6.870 -51.805  279.2  13.1

B-10-Bre-Gso-1  37.658  9.307  207.2  97.1

Bta-3-B-1  30.000  1.7 99.352  3.112 6.424 Bta-10-B-1 -6.424 -3.112  138.3  90.00 0

Bta-10-B-1 -4.000 110.000  3.2 96.722 Bta-3-B-1  6.429  3.327  39.3  88.80 0 0 0

B-10-Bta-Kgo-1 -6.429 -3.327  39.3  88.8

C-Ghi-B  30.000  4.7 96.309 -0.928 0.000 Ghi-3-B-1  0.000  0.928  18.5  0.00 0

C-Kgo-B-3  30.000  2.1 98.266 -4.828 0.000 Kgo-3-B-1  0.000  4.828  94.6  0.00 0

Cmp-3-B-1  30.000  5.2 97.933  1.166 2.408 B-3-Cmp-Mku-1 -2.994 -1.073  62.5  94.10 0

B-3-Cmp-Nta-1  0.356 -0.135  7.5 -93.5

B-3-Cmp-Kri-2  0.230  0.042  4.6  98.3

C-Msh-1-B  15.000 -5.0 95.236 Msh-1-B-1  0.000  0.000  0.0  0.00 0 0 0

C-Rwi-B-1  15.000 -3.5 100.261 -10.052 0.000 Rwi-1-B-1  0.000  10.052  385.9  0.00 0

Cyi-3-B-1  30.000  7.1 98.264 B-3-Cyi-Cyi/Nko-1  0.149  0.089  3.4  85.80 0 0 0

G-Cyi-3-B -0.149 -0.089  3.4  85.8

Cyi-3-B-2  30.000  7.1 98.264 N-Cyi-04-1 -0.149 -0.089  3.4  85.80 0 0 0

G-Cyi-3-B  0.149  0.089  3.4  85.8

G-Cyi-3-B  30.000  7.1 98.264 Cyi-3-B-1  0.149  0.089  3.4  85.80 0 0 0

Cyi-3-B-2 -0.149 -0.089  3.4  85.8

Gfu-3-B-1  30.000  1.4 97.279  1.152 2.379 Gfu-10-B-1 -2.379 -1.152  52.3  90.00 0

Gfu-10-B-1  110.000  3.0 99.059 Gfu-3-B-1  2.390  1.240  14.3  88.80 0 0 0

10-Gfu/Mku/Rln-B -2.390 -1.240  14.3  88.8

G-Ghi-.6-B  6.600  5.8 98.066 Ghi-.6-B-1  0.900  0.676  100.4  80.00 0 0 0

Ghi-.6-B-2 -0.900 -0.676  100.4  80.0

G-Gko-1-B  15.000  1.1 98.942 Gko-1-B-1  9.938 -0.738  387.7 -99.70 0 0 0

Gko-1-B-2 -9.938  0.738  387.7 -99.7

G-Gko-3-B  15.000  1.1 98.942 Gko-1-B-1  3.990 -0.136  155.3 -99.90 0 0 0

Gko-3-B -3.990  0.136  155.3 -99.9

G-Gse-.6-B  6.600  3.1 96.718 Gse-.6-B-1  0.498  0.363  55.8  80.80 0 0 0

Gse-.6-B-2 -0.498 -0.363  55.8  80.8

G-Gsh-1-B  11.000  12.6 100.000 Gsh-1-B-1  15.000  2.832  801.2  98.30 0 0 0

Gsh-1-B-2 -15.000 -2.832  801.2  98.3

Ghi-3-B-1  30.000  4.7 96.309  1.132 2.337 Ghi-.6-B-1 -0.897 -0.646  22.1  81.10 0

B-3-Ghi-Gse-1  1.865  0.834  40.8  91.3
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B-3-Cyi-Ghi-2 -1.999  0.311  40.4 -98.8

B-Ghi-Ghi/Kya-1 -1.306 -0.704  29.7  88.0

C-Ghi-B  0.000 -0.928  18.5  0.0

Ghi-.6-B-1  6.600  5.8 98.066 Ghi-3-B-1  0.900  0.676  100.4  80.00 0 0 0

G-Ghi-.6-B -0.900 -0.676  100.4  80.0

Ghi-.6-B-2  6.600  5.8 98.066  0.676 0.900 G-Ghi-.6-B  0.900  0.676  100.4  80.00 0

G-Jb2-10-B  110.000  0.7 97.729 Jb2-10-B-1  23.895 -2.002  128.8 -99.70 0 0 0

Jb2-10-B-2 -23.895  2.002  128.8 -99.7

G-Jb3-1-B  15.000 -0.2 99.204 Jb3-1-B-1  5.959 -0.248  231.4 -99.90 0 0 0

Jb3-1-B-2 -5.959  0.248  231.4 -99.9

G-KbW-1-B-1  11.000  16.8 102.123 KbW-1-B-3 -17.000  0.000  873.7  100.00 0 0 0

KbW-1-B-2  17.000  0.000  873.7  100.0

G-KbW-1-B-2  11.000  16.8 102.123 KbW-1-B-1  8.000  0.000  411.2  100.00 0 0 0

KbW-1-B-4 -8.000  0.000  411.2  100.0

Gko-1-B-1  15.000  1.1 98.942  5.857 12.093 Gko-10-B-1  0.612 -2.244  90.5 -26.30 0

Gko-10-B-1  0.612 -2.244  90.5 -26.3

Gko-10-B-1  0.612 -2.244  90.5 -26.3

G-Gko-1-B -9.938  0.738  387.7 -99.7

G-Gko-3-B -3.990  0.136  155.3 -99.9

Gko-1-B-2  15.000  1.1 98.942 N-Gko-.04-1 -4.969  0.369  193.8 -99.70 0 0 0

N-Gko-.04-2 -4.969  0.369  193.8 -99.7

G-Gko-1-B  9.938 -0.738  387.7 -99.7

Gko-3-B  15.000  1.1 98.942 N-RAg-.6 -3.990  0.136  155.3 -99.90 0 0 0

G-Gko-3-B  3.990 -0.136  155.3 -99.9

Gko-10-B-1 -3.000 110.000  0.8 97.303 Gko-1-B-1 -0.610  2.277  12.7 -25.90 0 0 0

-3.000Gko-1-B-1 -0.610  2.277  12.7 -25.9

-3.000Gko-1-B-1 -0.610  2.277  12.7 -25.9

B-10-Gko-Jb1-1  5.309 -13.890  80.2 -35.7

B-10-Gko-MKi-1 -3.479  7.058  42.4 -44.2

G-Kse-1-B  110.000 -1.7 96.432 Gso-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Kse-10-B1  0.000  0.000  0.0  0.0

G-Kya-3-B-2  30.000  5.3 98.205 Kya-3-B-1  1.094  0.520  23.7  90.30 0 0 0

Kya-3-B-3 -1.094 -0.520  23.7  90.3

G-Mku-10-B  110.000  4.0 99.826 Mku-10-B-1  9.967 -0.572  52.5 -99.80 0 0 0

Mku-10-B-2 -9.967  0.572  52.5 -99.8

G-Mku-.6-B  6.600  7.0 100.000 Mku-.6-B-4  12.000  2.476  1071.8  97.90 0 0 0

Mku-.6-B-2 -12.000 -2.476  1071.8  97.9

G-Mus-3-B  30.000  7.0 99.245 Mus-3-B -0.998 -0.404  20.9  92.70 0 0 0

Rka-3-B-1  0.998  0.404  20.9  92.7
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G-Nko-3-B  30.000  7.1 98.353 Nko-3-B-1  0.298  0.154  6.6  88.80 0 0 0

Nko-3-B-2 -0.298 -0.154  6.6  88.8

G-NtB-3-B  30.000  2.1 98.266 Kgo-3-B-1  0.000  0.000  0.0  0.00 0 0 0

NtB-3-B1  0.000  0.000  0.0  0.0

G-Ny1-3-B  30.000  9.2 99.550 Ny1-3-B-1  13.984  0.595  270.6  99.90 0 0 0

Ny1-3-B-2 -13.984 -0.595  270.6  99.9

G-Rka5-3-B  30.000  7.0 99.245 Rka5-3-B -1.496 -0.336  29.7  97.60 0 0 0

Rka-3-B-1  1.496  0.336  29.7  97.6

G-Rka-3-B  30.000  7.0 99.245 Rka-3-B-1  0.000  0.000  0.0  0.00 0 0 0

Rka-3-B-2  0.000  0.000  0.0  0.0

G-Rz1-.06-B  0.600  11.5 100.000 N-Rz1-.06-B-1-1  1.750  0.023  1684.1  100.00 0 0 0

N-Rz1-.06-B-1-2 -1.750 -0.023  1684.1  100.0

G-Rz2-.6-B  6.600  12.2 100.000 Rz2-.6-B-1-1  6.375  0.917  563.4  99.00 0 0 0

Rz2-.6-B-1-2 -6.375 -0.917  563.4  99.0

Gse-3-B -2.000 30.000  4.6 96.055 Gse-.6-B-1  1.862  0.834  40.9  91.30 0 0 0

B-3-Ghi-Gse-2 -1.862 -0.834  40.9  91.3

Gse-.6-B-1  6.600  3.1 96.718  1.140 2.355 Gse-3-B -1.857 -0.777  182.1  92.20 0

G-Gse-.6-B -0.498 -0.363  55.8  80.8

Gse-.6-B-2  6.600  3.1 96.718 N-Gse-.04-1 -0.249 -0.182  27.9  80.80 0 0 0

N-Gse-.04-2 -0.249 -0.182  27.9  80.8

G-Gse-.6-B  0.498  0.363  55.8  80.8

Gsh-1-B-1  11.000  12.6 100.000 Gsh-10-B  7.500  1.416  400.6  98.30 0 0 0

Gsh-10-B  7.500  1.416  400.6  98.3

G-Gsh-1-B -15.000 -2.832  801.2  98.3

Gsh-1-B-2*  11.000  12.6 100.000  2.832 15.000 G-Gsh-1-B  15.000  2.832  801.2  98.30 0

Gsh-10-B  110.000  9.7 98.931 Gsh-1-B-1 -7.481 -1.028  40.1  99.10 0 0 0

Gsh-1-B-1 -7.481 -1.028  40.1  99.1

B-10-Bga-Gsh-2  14.961  2.057  80.1  99.1

Gso-1-B-1  15.000 -2.8 99.487  3.599 7.431 Gso-10-B-1 -7.431 -3.599  319.4  90.00 0

Gso-10-B-1 -4.000 110.000 -1.7 96.432 Gso-1-B-1  7.435  3.771  45.4  89.20 0 0 0

B-10-Gso-Nde-1  7.441  3.576  44.9  90.1

10-Bre/Gso/Msh-B -14.875 -7.348  90.3  89.7

G-Kse-1-B  0.000  0.000  0.0  0.0

Jb1-10-B-1 -3.000 110.000  0.6 97.703 Jb1-1-B-1  7.245  6.901  53.8  72.40 0 0 0

B-10-Jb1-Jb2-1 -23.886  1.990  128.8 -99.7

B-10-Jb1-Rln-2 -18.736  2.846  101.8 -98.9

B-10-Bre-Jb1-2  40.010 -37.288  293.8 -73.2

B-10-Gko-Jb1-2 -5.284  13.686  78.8 -36.0

B-10-Jb1-Nbg-1  0.651  11.865  63.8  5.5
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Jb1-1-B-1  15.000 -0.4 98.987  6.385 13.184 Jb1-10-B-1 -7.239 -6.655  382.3  73.60 0

B-1-Jb1-Jb3-1 -5.945  0.269  231.4 -99.9

Jb2-.6-B-1  6.600  5.5 99.813  0.000 24.000 Jb2-10-B-2  12.000  0.000  1051.7  100.00 0

Jb2-10-B-2  12.000  0.000  1051.7  100.0

Jb2-10-B-1  110.000  0.7 97.729 B-10-Jb1-Jb2-2  23.895 -2.002  128.8 -99.70 0 0 0

G-Jb2-10-B -23.895  2.002  128.8 -99.7

Jb2-10-B-2 -2.000 110.000  0.7 97.729 Jb2-.6-B-1 -11.947  1.001  64.4 -99.70 0 0 0

-2.000Jb2-.6-B-1 -11.947  1.001  64.4 -99.7

G-Jb2-10-B  23.895 -2.002  128.8 -99.7

Jb3-1-B-1  15.000 -0.2 99.204 B-1-Jb1-Jb3-2  5.959 -0.248  231.4 -99.90 0 0 0

G-Jb3-1-B -5.959  0.248  231.4 -99.9

Jb3-1-B-2  15.000 -0.2 99.204 N-Jb3-.04-1 -0.993  0.041  38.6 -99.90 0 0 0

N-Jb3-.04-2 -0.993  0.041  38.6 -99.9

N-Jb3-.04-3 -0.993  0.041  38.6 -99.9

G-Jb3-1-B  5.959 -0.248  231.4 -99.9

Jb3-1-B-2d -2.979  0.124  115.7 -99.9

Jb3-1-B-2d  15.000 -0.2 99.204 N-Jb3-.04-4 -0.993  0.041  38.6 -99.90 0 0 0

N-Jb3-.04-5 -0.993  0.041  38.6 -99.9

N-Jb3-.04-6 -0.993  0.041  38.6 -99.9

Jb3-1-B-2  2.979 -0.124  115.7 -99.9

Kba-3-B-1  30.000 -5.7 99.365  2.733 5.642 Kba-10-B-1 -5.642 -2.733  121.4  90.00 0

Kba-10-B-1 -6.000 110.000 -3.2 95.993 Kba-3-B-1  5.668  3.064  35.2  88.00 0 0 0

10-Kba/Msh/Rwi-B -5.668 -3.064  35.2  88.0

Kbo-3-B-1  30.000  7.4 99.422  0.720 1.486 Kbo-10-B-1 -1.486 -0.720  32.0  90.00 0

Kbo-10-B-1 -2.000 110.000  8.7 98.835 Kbo-3-B-1  1.490  0.765  8.9  89.00 0 0 0

10-Kbo/Kro/Mr2-B -1.490 -0.765  8.9  89.0

Kbu-1-B-1  11.000  11.7 98.977 Kbu-3-B-1  1.650 -0.579  92.7 -94.40 0 0 0

Kbu-10-B-1  10.968 -0.772  583.0 -99.8

Kbu-10-B-1  11.518 -0.780  612.2 -99.8

B-1-Kbu-KbW-1F_T -24.136  2.131  1284.9 -99.6

Kbu-3-B-1 -1.000 30.000  9.6 99.026 Kbu-1-B-1 -1.644  0.648  34.3 -93.00 0 0 0

B-3-Kbu-Kro/Nko-2  1.644 -0.648  34.3 -93.0

Kbu-10-B-1  110.000  8.7 99.212 Kbu-1-B-1 -10.937  1.360  58.3 -99.20 0 0 0

Kbu-1-B-1 -11.487  1.398  61.2 -99.3

B-10-Kbu-Kro-1  22.424 -2.757  119.5 -99.3

KbW-1-B-1  11.000  16.8 102.123 KbW-1-B-2  8.000  0.000  411.2  100.00 0 0 0

G-KbW-1-B-2 -8.000  0.000  411.2  100.0

KbW-1-B-2  11.000  16.8 102.123 KbW-1-B-1 -8.000  0.000  411.2  100.00 0 0 0

B-1-Kbu-KbW-2F_T  25.000  0.000  1284.9  100.0
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G-KbW-1-B-1 -17.000  0.000  873.7  100.0

KbW-1-B-3  11.000  16.8 102.123  0.000 17.000 G-KbW-1-B-1  17.000  0.000  873.7  100.00 0

KbW-1-B-4  11.000  16.8 102.123  0.000 8.000 G-KbW-1-B-2  8.000  0.000  411.2  100.00 0

Kgo-3-B-1  30.000  2.1 98.266  3.051 6.299 Kgo-10-B-1 -3.149  0.889  64.1 -96.20 0

Kgo-10-B-1 -3.149  0.889  64.1 -96.2

C-Kgo-B-3  0.000 -4.828  94.6  0.0

G-NtB-3-B  0.000  0.000  0.0  0.0

Kgo-10-B-1  110.000  3.7 97.717 Kgo-3-B-1  3.155 -0.796  17.5 -97.00 0 0 0

Kgo-3-B-1  3.155 -0.796  17.5 -97.0

B-10-Kgo-MKi-2  28.351 -6.107  155.8 -97.8

B-10-Kgo-Kli-1 -41.132  5.420  222.8 -99.1

B-10-Bta-Kgo-2  6.471  2.280  36.8  94.3

Kli-3-B-1  30.000  5.1 99.128  0.716 1.479 Kli-10-B-1 -1.479 -0.716  31.9  90.00 0

Kli-10-B-1 -2.000 110.000  6.4 98.684 Kli-3-B-1  1.486  0.762  8.9  89.00 0 0 0

B-10-Kgo-Kli-2  41.773 -4.432  223.4 -99.4

B-10-Kli-Kro-2 -26.890  5.821  146.3 -97.7

B-10-Kli-Rka-1 -2.489 -1.540  15.6  85.0

B-10-Kli-Ny1-1 -13.880 -0.610  73.9  99.9

Kri-3-B-1  30.000  5.1 97.562 Kri-.6-B-1  0.000  0.000  0.0  0.00 0 0 0

B-3-Kri-Cmp/Kya-1  0.000  0.000  0.0  0.0

Kri-.6-B-1  6.600  5.1 97.562 Kri-3-B-1  0.000  0.000  0.0  0.00 0 0 0

Kro-3-B-1  30.000  6.7 99.585  0.722 1.490 Kro-10-B-1 -1.490 -0.722  32.0  90.00 0

Kro-10-B-1 -2.000 110.000  8.1 98.996 Kro-3-B-1  1.494  0.767  8.9  89.00 0 0 0

B-10-Kbu-Kro-2 -22.347  2.594  119.3 -99.3

B-10-Kbo-Kro-1 -6.290  2.556  36.0 -92.6

B-10-Kli-Kro-1  27.143 -5.917  147.3 -97.7

Kse-10-B1  110.000 -1.7 96.432 G-Kse-1-B  0.000  0.000  0.0  0.00 0 0 0

Kya-3-B-1  30.000  5.3 98.205 3-Ghi/Kri/Kya-B  1.094  0.520  23.7  90.30 0 0 0

G-Kya-3-B-2 -1.094 -0.520  23.7  90.3

Kya-3-B-3  30.000  5.3 98.205 N-Kya-.6-1 -1.094 -0.520  23.7  90.30 0 0 0

G-Kya-3-B-2  1.094  0.520  23.7  90.3

MKi-3-B-1  30.000 -1.7 96.769  8.504 17.559 MKi-10-B-1 -17.559 -8.504  388.0  90.00 0

MKi-10-B-1 -2.000 110.000  0.9 97.185 MKi-3-B-1  17.582  9.520  108.0  87.90 0 0 0

10-Gko/Kgo/MKi-B -24.410 -1.080  132.0  99.9

B-10-MKi-Nbg-2  6.829 -8.440  58.6 -62.9

Mku-3-B-1  30.000  5.7 98.962  1.188 2.454 Mku-.6-B-1 -5.470 -2.282  115.3  92.30 0

B-3-Cmp-Mku-2  3.017  1.094  62.4  94.0

Mku-10-B-1  110.000  4.0 99.826 Mku-.6-B-1 -6.508  0.296  34.3 -99.90 0 0 0

B-10-Gfu-Mku-2  24.115 -1.065  126.9 -99.9
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B-10-Mku-Nta-1 -9.144  0.120  48.1  100.0

B-10-Mku-Nbi-1  1.503  0.078  7.9  99.9

G-Mku-10-B -9.967  0.572  52.5 -99.8

Mku-10-B-2  110.000  4.0 99.826 N-Mku-.6-1 -9.967  0.572  52.5 -99.80 0 0 0

G-Mku-10-B  9.967 -0.572  52.5 -99.8

Mku-.6-B-1  6.600  7.0 100.000 Mku-3-B-1  5.474  2.432  524.0  91.40 0 0 0

Mku-10-B-1  6.526  0.044  570.9  100.0

Mku-.6-B-4 -6.000 -1.238  535.9  97.9

Mku-.6-B-3 -3.000 -0.619  268.0  97.9

Mku-.6-B-5  0.000  0.000  0.0  0.0

Mku-.6-B-6 -3.000 -0.619  268.0  97.9

Mku-.6-B-2*  6.600  7.0 100.000  2.476 12.000 G-Mku-.6-B  12.000  2.476  1071.8  97.90 0

Mku-.6-B-3  6.600  7.0 100.000 Mku-.6-B-4 -6.000 -1.238  535.9  97.90 0 0 0

Mku-.6-B-1  3.000  0.619  268.0  97.9

Mku-.6-B-5  0.000  0.000  0.0  0.0

Mku-.6-B-6  3.000  0.619  268.0  97.9

Mku-.6-B-4  6.600  7.0 100.000 Mku-.6-B-1  6.000  1.238  535.9  97.90 0 0 0

Mku-.6-B-3  6.000  1.238  535.9  97.9

G-Mku-.6-B -12.000 -2.476  1071.8  97.9

Mku-.6-B-5  6.600  7.0 100.000 Mku-.6-B-1  0.000  0.000  0.0  0.00 0 0 0

Mku-.6-B-3  0.000  0.000  0.0  0.0

Mku-.6-B-6  6.600  7.0 100.000 Mku-.6-B-3 -3.000 -0.619  268.0  97.90 0 0 0

Mku-.6-B-1  3.000  0.619  268.0  97.9

Mr1-.6-B-1  6.600  9.6 99.251 Mr1-10-B-1  0.350 -0.730  71.3 -43.20 0 0 0

Mr1-3-B-1  1.387  0.697  136.8  89.4

B-.6-Mr1-Rz1-1 -1.737  0.033  153.1 -100.0

Mr1-10-B-1 -1.000 110.000  9.4 98.999 Mr1-.6-B-1 -0.349  0.736  4.3 -42.90 0 0 0

B-10-Mr1-Mr2-1  0.349 -0.736  4.3 -42.9

Mr1-3-B-1  1.000 30.000  8.8 99.419  0.671 1.385 Mr1-.6-B-1 -1.385 -0.671  29.8  90.00 0

Mr2-10-B-1  110.000  9.4 99.000 B-10-Mr2-Rz2-1 -6.348 -1.012  34.1  98.80 0 0 0

Mr2-10-B-2  6.348  1.012  34.1  98.8

Mr2-10-B-2  110.000  9.4 99.000 B-10-Mr2/Nte-1  6.698  0.287  35.5  99.90 0 0 0

B-10-Mr1-Mr2-2 -0.349  0.725  4.3 -43.4

Mr2-10-B-1 -6.348 -1.012  34.1  98.8

Msh-1-B-1  15.000 -5.0 95.236  7.711 15.920 Msh-10-B-1 -7.960 -3.855  357.5  90.00 0

Msh-10-B-1 -7.960 -3.855  357.5  90.0

C-Msh-1-B  0.000  0.000  0.0  0.0

Msh-10-B-1 -2.000 110.000 -2.6 95.601 Msh-1-B-1  7.982  4.286  49.7  88.10 0 0 0

-2.000Msh-1-B-1  7.982  4.286  49.7  88.1
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B-10-Gso-Msh-2 -22.117 -1.489  121.7  99.8

B-10-Kba-Msh-2  6.154 -7.083  51.5 -65.6

Mus-3-B  30.000  7.0 99.245 Mus-.6-B -0.998 -0.404  20.9  92.70 0 0 0

G-Mus-3-B  0.998  0.404  20.9  92.7

Mus-.6-B*  6.600  7.8 100.000  0.420 1.000 Mus-3-B  1.000  0.420  94.9  92.20 0

Nbg-3-B-1  30.000 -0.1 99.517  3.601 7.435 Nbg-10-B-1 -3.718 -1.800  79.9  90.00 0

Nbg-10-B-1 -3.718 -1.800  79.9  90.0

Nbg-10-B-1 -3.000 110.000  0.7 97.316 Nbg-3-B-1  3.721  1.869  22.5  89.40 0 0 0

-3.000Nbg-3-B-1  3.721  1.869  22.5  89.4

B-10-Jb1-Nbg-2 -0.628 -12.034  65.0  5.2

B-10-MKi-Nbg-1 -6.813  8.295  57.9 -63.5

Nbi-3-B-1  30.000  3.3 100.020  0.727 1.500 Nbi-10-B-1 -1.500 -0.727  32.1  90.00 0

Nbi-10-B-1 -1.000 110.000  3.9 99.721 Nbi-3-B-1  1.502  0.750  8.8  89.50 0 0 0

B-B-10-Mku-Nbi-1-2 -1.502 -0.750  8.8  89.5

N-Cyi-04-1  0.400  8.0 99.837  0.093 0.150 Cyi-3-B-2  0.150  0.093  255.2  85.00 0

Nde-3-B-1  30.000 -2.6 99.440  3.596 7.425 Nde-10-B-1 -3.712 -1.798  79.8  90.00 0

Nde-10-B-1 -3.712 -1.798  79.8  90.0

Nde-10-B-1 -4.000 110.000 -1.8 96.237 Nde-3-B-1  3.716  1.867  22.7  89.40 0 0 0

-4.000Nde-3-B-1  3.716  1.867  22.7  89.4

B-10-Gso-Nde-2 -7.431 -3.733  45.4  89.4

N-Gko-.04-1  0.400  5.3 99.281  0.000 5.000 Gko-1-B-2  5.000  0.000  7269.1  100.00 0

N-Gko-.04-2  0.400  5.3 99.281  0.000 5.000 Gko-1-B-2  5.000  0.000  7269.1  100.00 0

N-Gse-.04-1  0.400  3.9 98.150  0.188 0.250 Gse-.6-B-2  0.250  0.188  460.0  79.90 0

N-Gse-.04-2  0.400  3.9 98.150  0.188 0.250 Gse-.6-B-2  0.250  0.188  460.0  79.90 0

N-Jb3-.04-1  0.400  2.2 99.804  0.000 1.000 Jb3-1-B-2  1.000  0.000  1446.2  100.00 0

N-Jb3-.04-2  0.400  2.2 99.804  0.000 1.000 Jb3-1-B-2  1.000  0.000  1446.2  100.00 0

N-Jb3-.04-3  0.400  2.2 99.804  0.000 1.000 Jb3-1-B-2  1.000  0.000  1446.2  100.00 0

N-Jb3-.04-4  0.400  2.2 99.804  0.000 1.000 Jb3-1-B-2d  1.000  0.000  1446.2  100.00 0

N-Jb3-.04-5  0.400  2.2 99.804  0.000 1.000 Jb3-1-B-2d  1.000  0.000  1446.2  100.00 0

N-Jb3-.04-6  0.400  2.2 99.804  0.000 1.000 Jb3-1-B-2d  1.000  0.000  1446.2  100.00 0

Nko-3-B-1  30.000  7.1 98.353 B-3-Nko-Cyi/Nko-1  0.298  0.154  6.6  88.80 0 0 0

G-Nko-3-B -0.298 -0.154  6.6  88.8

Nko-3-B-2  30.000  7.1 98.353 N-Nko-04-B-2 -0.298 -0.154  6.6  88.80 0 0 0

G-Nko-3-B  0.298  0.154  6.6  88.8

N-Kya-.6-1*  6.600  6.8 100.000  0.557 1.100 Kya-3-B-3  1.100  0.557  107.9  89.20 0

N-Mku-.6-1*  6.600  7.8 100.000  0.094 10.000 Mku-10-B-2  10.000  0.094  874.8  100.00 0

N-Nko-04-B-2*  0.400  8.3 100.000  0.163 0.300 Nko-3-B-2  0.300  0.163  493.1  87.80 0

N-Ny1-.6-2*  6.600  12.1 100.000  1.301 14.000 Ny1-3-B-2  14.000  1.301  1230.0  99.60 0

N-RAg-.6  6.600  3.0 99.144  0.000 4.000 Gko-3-B  4.000  0.000  352.9  100.00 0
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N-Rz1-.06-B-1-1  0.600  11.5 100.000 Rz1-.6-B-1  1.750  0.023  1684.1  100.00 0 0 0

G-Rz1-.06-B -1.750 -0.023  1684.1  100.0

N-Rz1-.06-B-1-2*  0.600  11.5 100.000  0.023 1.750 G-Rz1-.06-B  1.750  0.023  1684.1  100.00 0

Nta-3-B-1  30.000  5.0 97.849  1.164 2.404 Nta-.6-B-1 -2.049 -1.268  47.4  85.00 0

B-3-Cmp-Nta-2 -0.355  0.104  7.3 -96.0

Nta-10-B-1  110.000  4.6 100.088 Nta-.6-B-1 -4.586  0.482  24.2 -99.50 0 0 0

Nta-.6-B-1 -4.586  0.482  24.2 -99.5

B-10-Mku-Nta-2  9.173 -0.963  48.4 -99.5

Nta-.6-B-1  6.600  6.7 100.000 Nta-3-B-1  2.056  1.355  215.4  83.50 0 0 0

Nta-10-B-1  4.597 -0.312  403.1 -99.8

Nta-10-B-1  4.597 -0.312  403.1 -99.8

Nta-.6-B-3 -11.250 -0.731  986.2  99.8

Nta-.6-B-2*  6.600  6.7 100.000  0.731 11.250 Nta-.6-B-3  11.250  0.731  986.2  99.80 0

Nta-.6-B-3  6.600  6.7 100.000 Nta-.6-B-1  11.250  0.731  986.2  99.80 0 0 0

Nta-.6-B-2 -11.250 -0.731  986.2  99.8

NtB-3-B1  30.000  2.1 98.266 G-NtB-3-B  0.000  0.000  0.0  0.00 0 0 0

Nte-3-B-1  30.000  8.4 99.074  0.716 1.478 Nte-10-B-1 -1.478 -0.716  31.9  90.00 0

Nte-10-B-1 -1.000 110.000  9.1 98.781 Nte-3-B-1  1.480  0.739  8.8  89.50 0 0 0

B-10-Kbo/Nte-2  7.825 -3.660  45.9 -90.6

B-10-Mr2/Nte-2 -6.686 -0.916  35.9  99.1

B-10-Bga-Nte-2 -2.619  3.837  24.7 -56.4

Ny1-10-B-1  110.000  7.2 99.384 Ny1-3-B-1 -13.973 -0.101  73.8  100.00 0 0 0

B-10-Kli-Ny1-2  13.973  0.101  73.8  100.0

Ny1-3-B-1  30.000  9.2 99.550 Ny1-10-B-1  13.984  0.595  270.6  99.90 0 0 0

G-Ny1-3-B -13.984 -0.595  270.6  99.9

Ny1-3-B-2  30.000  9.2 99.550 N-Ny1-.6-2 -13.984 -0.595  270.6  99.90 0 0 0

G-Ny1-3-B  13.984  0.595  270.6  99.9

Rba-3-B-1  30.000 -0.3 99.944 Rba-20-B-1  0.000  0.000  0.0  0.00 0 0 0

Rba-20-B-1  220.000 -0.3 99.944 Rba-3-B-1  0.000  0.000  0.0  0.00 0 0 0

B-20-Rba-Sha-1  0.000  0.000  0.0  0.0

Rka5-.6-B*  6.600  8.2 100.000  0.370 1.500 Rka5-3-B  1.500  0.370  135.2  97.10 0

Rka5-3-B  30.000  7.0 99.245 Rka5-.6-B -1.496 -0.336  29.7  97.60 0 0 0

G-Rka5-3-B  1.496  0.336  29.7  97.6

Rka-3-B-1  30.000  7.0 99.245 Rka-10-B-1  1.247  0.370  25.2  95.90 0 0 0

Rka-10-B-1  1.247  0.370  25.2  95.9

G-Rka-3-B  0.000  0.000  0.0  0.0

G-Rka5-3-B -1.496 -0.336  29.7  97.6

G-Mus-3-B -0.998 -0.404  20.9  92.7

Rka-3-B-2  30.000  7.0 99.245 G-Rka-3-B  0.000  0.000  0.0  0.00 0 0 0
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Rka-10-B-1  110.000  6.6 98.958 Rka-3-B-1 -1.246 -0.359  6.9  96.10 0 0 0

Rka-3-B-1 -1.246 -0.359  6.9  96.1

B-10-Kli-Rka-2  2.493  0.717  13.8  96.1

Rlm-3-B-1  30.000 -1.8 99.167  3.578 7.388 Rlm-10-B-1 -7.388 -3.578  159.3  90.00 0

Rlm-10-B-1 -1.000 110.000 -0.7 99.126 Rlm-3-B-1  7.392  3.749  43.9  89.20 0 0 0

Rlm-20-B-1 -7.392 -3.749  43.9  89.2

Rlm-20-B-1  220.000 -0.4 99.456 Rlm-10-B-1  7.393  3.808  21.9  88.90 0 0 0

B-20-Sha-Rlm-2D -7.393 -3.808  21.9  88.9

Rln-3-B-1  30.000  1.3 97.731  1.162 2.399 Rln-10-B-1 -2.399 -1.162  52.5  90.00 0

Rln-10-B-1  110.000  2.0 98.393 Rln-3-B-1  2.401  1.199  14.3  89.50 0 0 0

10-Gfu/Jb1/Rln-B -2.401 -1.199  14.3  89.5

Rwi-1-B-1  15.000 -3.5 100.261  0.195 0.402 Rwi-10-B-1 -0.402  9.858  378.7 -4.10 0

C-Rwi-B-1  0.000 -10.052  385.9  0.0

Rwi-10-B-1  1.000 110.000 -3.3 96.316 Rwi-1-B-1  0.426 -9.374  51.1 -4.50 0 0 0

B-10-Kba-Rwi-2 -0.426  9.374  51.1 -4.5

Rz1-.6-B-1  6.600  10.1 99.705 N-Rz1-.06-B-1-1 -1.745  0.020  153.1  100.00 0 0 0

B-.6-Mr1-Rz1-2  1.745 -0.020  153.1  100.0

Rz2-.6-B-1-1  6.600  12.2 100.000 Rz2-10-B-1  6.375  0.917  563.4  99.00 0 0 0

G-Rz2-.6-B -6.375 -0.917  563.4  99.0

Rz2-.6-B-1-2*  6.600  12.2 100.000  0.917 6.375 G-Rz2-.6-B  6.375  0.917  563.4  99.00 0

Rz2-10-B-1  110.000  9.6 99.223 Rz2-.6-B-1-1 -6.360 -0.627  33.8  99.50 0 0 0

B-10-Mr2-Rz2-2  6.360  0.627  33.8  99.5

Sha-3-B-1  30.000 -1.6 100.155  3.643 7.521 Sha-10-B-1 -7.521 -3.643  160.6  90.00 0

Sha-10-B-1 -2.000 110.000 -0.6 99.100 Sha-3-B-1  7.525  3.817  44.7  89.20 0 0 0

Sha-20-B-1 -14.626 -55.490  303.9  25.5

B-10-Bre-Sha-2D  7.101  51.674  276.3  13.6

Sha-20-B-1 -2.000 220.000 -0.3 99.419 Sha-10-B-1  14.657  56.887  155.1  24.90 0 0 0

B-20-Sha-Rlm-1D  7.396 -12.570  38.5 -50.7

B-20-Rba-Sha-2  0.008 -14.179  37.4 -0.1

B-20-Mra-Sha-2D -22.061 -30.138  98.6  59.1

 * Indicates a  voltage regulated bus ( voltage controlled or swing type machine connected to it) 

 #  Indicates a bus with a load mismatch of more than 0.1 MVA
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3-Cmp/Kri/Kya-B  30.000  11.2 98.276 B-3-Cmp-Kri-2  2.077 -1.308  48.1 -84.60 0 0 0

B-3-Kri-Cmp/Kya-1  0.000 -0.020  0.4  0.0

3-Ghi/Kri/Kya-B -2.077  1.328  48.3 -84.2

3-Cyi/Nko-B  30.000  14.9 98.843 B-3-Cyi-Cyi/Nko-1 -0.297 -0.002  5.8  100.00 0 0 0

3-Cyi-Ghi-B  0.891  0.031  17.4  99.9

B-3-Nko-Cyi/Nko-1 -0.594 -0.029  11.6  99.9

3-Cyi-Ghi-B  30.000  14.8 98.720 B-3-Cyi-Ghi-2  2.026 -0.522  40.8 -96.80 0 0 0

3-Cyi/Nko-B -0.890 -0.038  17.4  99.9

3-Kro/Kbu-B -1.135  0.560  24.7 -89.7

3-Ghi/Kri/Kya-B  30.000  12.0 98.281 B-Ghi-Ghi/Kya-1  0.064  1.244  24.4  5.10 0 0 0

3-Cmp/Kri/Kya-B  2.097 -1.319  48.5 -84.7

Kya-3-B-1 -2.160  0.074  42.3 -99.9

3-Kro/Kbu-B  30.000  16.4 98.995 B-3-Kbu-Kro-2  0.000 -0.029  0.6  0.00 0 0 0

B-3-Kbu-Kro/Nko-2 -1.155  0.639  25.7 -87.5

3-Cyi-Ghi-B  1.155 -0.610  25.4 -88.4

10-Bre/Gso/Msh-B  110.000 -0.8 96.543 B-10-Bre-Gso-1 -37.235 -8.756  208.0  97.30 0 0 0

B-10-Gso-Msh-2  22.328  1.393  121.6  99.8

Gso-10-B-1  14.906  7.363  90.4  89.7

10-Gfu/Jb1/Rln-B  110.000  3.5 98.641 10-Gfu/Mku/Rln-B -23.458  3.271  126.0 -99.00 0 0 0

B-10-Jb1-Rln-2  21.047 -4.475  114.5 -97.8

Rln-10-B-1  2.412  1.204  14.3  89.5

10-Gfu/Mku/Rln-B  110.000  4.6 99.292 B-10-Gfu-Mku-2 -26.080  2.139  138.3 -99.70 0 0 0

10-Gfu/Jb1/Rln-B  23.681 -3.384  126.4 -99.0

Gfu-10-B-1  2.400  1.245  14.3  88.8

10-Gko/Kgo/MKi-B  110.000  2.6 97.438 B-10-Gko-MKi-1  15.621 -14.204  113.7 -74.00 0 0 0

B-10-Kgo-MKi-2 -50.058  18.425  287.3 -93.8

MKi-10-B-1  34.437 -4.221  186.9 -99.3

10-Kba/Msh/Rwi-B  110.000 -2.2 96.105 B-10-Kba-Msh-2 -6.121  6.523  48.9 -68.40 0 0 0

B-10-Kba-Rwi-2  0.443 -9.592  52.4 -4.6

Kba-10-B-1  5.678  3.070  35.3  88.0

10-Kbo/Kro/Mr2-B  110.000  15.9 98.806 10-Kbo/Nte-B -15.702  4.846  87.3 -95.60 0 0 0

B-10-Kbo-Kro-1  14.213 -5.611  81.2 -93.0

Kbo-10-B-1  1.489  0.765  8.9  89.0

10-Kbo/Nte-B  110.000  16.6 98.822 10-Kbo/Kro/Mr2-B  15.773 -5.300  88.4 -94.80 0 0 0

B-10-Kbo/Nte-2 -15.773  5.300  88.4 -94.8

10-Mr2/Nte-B  110.000  16.7 98.840 B-10-Mr2/Nte-1 -14.647  0.641  77.9 -99.90 0 0 0
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B-10-Mr2/Nte-2  14.647 -0.641  77.9 -99.9

20-Mra-B*  220.000  0.0 100.000  0.072 2.603 B-20-Mra-Sha-2D  2.603  0.072  6.8  100.00 0

B-1-Jb1-Jb3-1  15.000  0.4 99.580 B-1-Jb1-Jb3-2 -1.980 -1.129  88.1  86.90 0 0 0

Jb1-1-B-1  1.980  1.129  88.1  86.9

B-1-Jb1-Jb3-2  15.000  0.4 99.725 B-1-Jb1-Jb3-1  1.982  1.132  88.1  86.80 0 0 0

Jb3-1-B-1 -1.982 -1.132  88.1  86.8

B-1-Kbu-KbW-1F_T  11.000  18.2 98.854 B-1-Kbu-KbW-2F_T -24.134  2.136  1286.4 -99.60 0 0 0

Kbu-1-B-1  24.134 -2.136  1286.4 -99.6

B-1-Kbu-KbW-2F_T  11.000  23.3 102.003 B-1-Kbu-KbW-1F_T  25.000  0.000  1286.4  100.00 0 0 0

KbW-1-B-2 -25.000  0.000  1286.4  100.0

B-3-Cmp-Kri-2  30.000  8.3 98.301 3-Cmp/Kri/Kya-B -2.013  1.337  47.3 -83.30 0 0 0

Cmp-3-B-1  2.013 -1.337  47.3 -83.3

B-3-Cmp-Mku-1  30.000  8.3 98.301 B-3-Cmp-Mku-2 -1.623 -2.303  55.2  57.60 0 0 0

Cmp-3-B-1  1.623  2.303  55.2  57.6

B-3-Cmp-Mku-2  30.000  8.4 99.444 B-3-Cmp-Mku-1  1.640  2.316  54.9  57.80 0 0 0

Mku-3-B-1 -1.640 -2.316  54.9  57.8

B-3-Cmp-Nta-1  30.000  8.3 98.301 B-3-Cmp-Nta-2  1.211 -0.208  24.1 -98.60 0 0 0

Cmp-3-B-1 -1.211  0.208  24.1 -98.6

B-3-Cmp-Nta-2  30.000  7.7 97.859 B-3-Cmp-Nta-1 -1.204  0.187  24.0 -98.80 0 0 0

Nta-3-B-1  1.204 -0.187  24.0 -98.8

B-3-Cyi-Cyi/Nko-1  30.000  14.9 98.901 3-Cyi/Nko-B  0.297 -0.011  5.8 -99.90 0 0 0

Cyi-3-B-1 -0.297  0.011  5.8 -99.9

B-3-Cyi-Ghi-2  30.000  12.3 97.364 3-Cyi-Ghi-B -1.976  0.523  40.4 -96.70 0 0 0

Ghi-3-B-1  1.976 -0.523  40.4 -96.7

B-3-Ghi-Gse-1  30.000  12.3 97.364 B-3-Ghi-Gse-2  1.439  0.501  30.1  94.40 0 0 0

Ghi-3-B-1 -1.439 -0.501  30.1  94.4

B-3-Ghi-Gse-2  30.000  12.2 97.187 B-3-Ghi-Gse-1 -1.437 -0.504  30.2  94.40 0 0 0

Gse-3-B  1.437  0.504  30.2  94.4

B-3-Kbu-Kro/Nko-2  30.000  16.7 99.025 3-Kro/Kbu-B  1.159 -0.647  25.8 -87.30 0 0 0

Kbu-3-B-1 -1.159  0.647  25.8 -87.3

B-3-Kbu-Kro-2  30.000  16.4 99.004 3-Kro/Kbu-B  0.000  0.000  0.0  0.00 0 0 0

B-3-Kri-Cmp/Kya-1  30.000  11.1 98.281 3-Cmp/Kri/Kya-B  0.000  0.000  0.0  0.00 0 0 0

Kri-3-B-1  0.000  0.000  0.0  0.0

B-3-Nko-Cyi/Nko-1  30.000  15.0 99.011 3-Cyi/Nko-B  0.595  0.012  11.6  100.00 0 0 0

Nko-3-B-1 -0.595 -0.012  11.6  100.0

B-10-Bga-Gsh-1  110.000  16.9 98.553 B-10-Bga-Gsh-2 -14.912 -2.171  80.3  99.00 0 0 0

Bga-10-B-1  14.912  2.171  80.3  99.0

B-10-Bga-Gsh-2  110.000  17.3 98.964 B-10-Bga-Gsh-1  14.961  1.960  80.0  99.20 0 0 0

Gsh-10-B -14.961 -1.960  80.0  99.2
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B-10-Bga-Nte-1  110.000  16.9 98.553 B-10-Bga-Nte-2  2.622 -4.565  28.0 -49.80 0 0 0

Bga-10-B-1 -2.622  4.565  28.0 -49.8

B-10-Bga-Nte-2  110.000  16.7 98.827 B-10-Bga-Nte-1 -2.611  3.937  25.1 -55.30 0 0 0

Nte-10-B-1  2.611 -3.937  25.1 -55.3

B-10-Bre-Gso-1  110.000  0.5 98.366 10-Bre/Gso/Msh-B  37.731  9.319  207.4  97.10 0 0 0

Bre-10-B-1 -37.731 -9.319  207.4  97.1

B-10-Bre-Jb1-1  110.000  0.5 98.366 B-10-Bre-Jb1-2 -59.201  42.339  388.4 -81.30 0 0 0

Bre-10-B-1  59.201 -42.339  388.4 -81.3

B-10-Bre-Jb1-2  110.000  2.0 97.987 B-10-Bre-Jb1-1  59.991 -40.927  389.0 -82.60 0 0 0

Jb1-10-B-1 -59.991  40.927  389.0 -82.6

B-10-Bre-Sha-1D  110.000  0.5 98.366 B-10-Bre-Sha-2D  12.682 -56.162  307.2 -22.00 0 0 0

Bre-10-B-1 -12.682  56.162  307.2 -22.0

B-10-Bre-Sha-2D  110.000  0.2 99.115 B-10-Bre-Sha-1D -12.402  56.118  304.3 -21.60 0 0 0

Sha-10-B-1  12.402 -56.118  304.3 -21.6

B-10-Bta-Kgo-1  110.000  7.5 96.499 B-10-Bta-Kgo-2 -6.403 -3.313  39.2  88.80 0 0 0

Bta-10-B-1  6.403  3.313  39.2  88.8

B-10-Bta-Kgo-2  110.000  8.0 97.492 B-10-Bta-Kgo-1  6.444  2.271  36.8  94.30 0 0 0

Kgo-10-B-1 -6.444 -2.271  36.8  94.3

B-10-Gfu-Mku-2  110.000  5.7 100.052 10-Gfu/Mku/Rln-B  26.322 -2.165  138.6 -99.70 0 0 0

Mku-10-B-1 -26.322  2.165  138.6 -99.7

B-10-Gko-Jb1-1  110.000  2.4 97.615 B-10-Gko-Jb1-2  17.405 -17.079  131.1 -71.40 0 0 0

Gko-10-B-1 -17.405  17.079  131.1 -71.4

B-10-Gko-Jb1-2  110.000  2.0 97.987 B-10-Gko-Jb1-1 -17.337  16.999  130.1 -71.40 0 0 0

Jb1-10-B-1  17.337 -16.999  130.1 -71.4

B-10-Gko-MKi-1  110.000  2.4 97.615 10-Gko/Kgo/MKi-B -15.591  14.128  113.1 -74.10 0 0 0

Gko-10-B-1  15.591 -14.128  113.1 -74.1

B-10-Gso-Msh-2  110.000 -1.6 95.712 10-Bre/Gso/Msh-B -22.158 -1.486  121.8  99.80 0 0 0

Msh-10-B-1  22.158  1.486  121.8  99.8

B-10-Gso-Nde-1  110.000 -0.8 96.543 B-10-Gso-Nde-2  7.456  3.584  45.0  90.10 0 0 0

Gso-10-B-1 -7.456 -3.584  45.0  90.1

B-10-Gso-Nde-2  110.000 -0.8 96.348 B-10-Gso-Nde-1 -7.447 -3.741  45.4  89.40 0 0 0

Nde-10-B-1  7.447  3.741  45.4  89.4

B-10-Jb1-Jb2-1  110.000  2.0 97.987 B-10-Jb1-Jb2-2 -23.881 -3.321  129.1  99.00 0 0 0

Jb1-10-B-1  23.881  3.321  129.1  99.0

B-10-Jb1-Jb2-2  110.000  2.0 98.036 B-10-Jb1-Jb2-1  23.890  3.309  129.1  99.10 0 0 0

Jb2-10-B-1 -23.890 -3.309  129.1  99.1

B-10-Jb1-Nbg-1  110.000  2.0 97.987 B-10-Jb1-Nbg-2 -9.318  17.325  105.4 -47.40 0 0 0

Jb1-10-B-1  9.318 -17.325  105.4 -47.4

B-10-Jb1-Nbg-2  110.000  2.3 97.583 B-10-Jb1-Nbg-1  9.379 -17.417  106.4 -47.40 0 0 0

(41/233)



Location:

Engineer:
Study Case:   LF-Wet

11.0.0D

Page: 4 

SN:  ELTECHS-EC

Filename: Rwanda-MasterPlan

Project:
ETAP 

Contract:

Date: 10-02-2015 

Revision: Base

Config.: 2015-Wet

Bus 

ID kV

Voltage

Ang.% Mag.

 Generation

MW Mvar

Load

MW Mvar

Load Flow

MW Mvar AmpID %PF

XFMR

%Tap

Nbg-10-B-1 -9.379  17.417  106.4 -47.4

B-10-Jb1-Rln-2  110.000  2.0 97.987 10-Gfu/Jb1/Rln-B -20.793  4.211  113.6 -98.00 0 0 0

Jb1-10-B-1  20.793 -4.211  113.6 -98.0

B-10-Kba-Msh-2  110.000 -1.6 95.712 10-Kba/Msh/Rwi-B  6.165 -7.101  51.6 -65.60 0 0 0

Msh-10-B-1 -6.165  7.101  51.6 -65.6

B-10-Kba-Rwi-2  110.000 -2.3 96.428 10-Kba/Msh/Rwi-B -0.427  9.396  51.2 -4.50 0 0 0

Rwi-10-B-1  0.427 -9.396  51.2 -4.5

B-10-Kbo/Nte-2  110.000  16.7 98.827 10-Kbo/Nte-B  15.776 -5.308  88.4 -94.80 0 0 0

Nte-10-B-1 -15.776  5.308  88.4 -94.8

B-10-Kbo-Kro-1  110.000  14.5 98.863 10-Kbo/Kro/Mr2-B -14.096  4.636  78.8 -95.00 0 0 0

Kro-10-B-1  14.096 -4.636  78.8 -95.0

B-10-Kbu-Kro-1  110.000  15.1 99.085 B-10-Kbu-Kro-2  22.907 -2.788  122.2 -99.30 0 0 0

Kbu-10-B-1 -22.907  2.788  122.2 -99.3

B-10-Kbu-Kro-2  110.000  14.5 98.863 B-10-Kbu-Kro-1 -22.827  2.636  122.0 -99.30 0 0 0

Kro-10-B-1  22.827 -2.636  122.0 -99.3

B-10-Kgo-Kli-1  110.000  8.0 97.492 B-10-Kgo-Kli-2 -64.369  14.364  355.1 -97.60 0 0 0

Kgo-10-B-1  64.369 -14.364  355.1 -97.6

B-10-Kgo-Kli-2  110.000  12.3 98.515 B-10-Kgo-Kli-1  65.996 -10.435  356.0 -98.80 0 0 0

Kli-10-B-1 -65.996  10.435  356.0 -98.8

B-10-Kgo-MKi-2  110.000  8.0 97.492 10-Gko/Kgo/MKi-B  51.641 -15.051  289.6 -96.00 0 0 0

Kgo-10-B-1 -51.641  15.051  289.6 -96.0

B-10-Kli-Kro-1  110.000  14.5 98.863 B-10-Kli-Kro-2  35.432 -8.038  192.9 -97.50 0 0 0

Kro-10-B-1 -35.432  8.038  192.9 -97.5

B-10-Kli-Kro-2  110.000  12.3 98.515 B-10-Kli-Kro-1 -34.998  8.485  191.9 -97.20 0 0 0

Kli-10-B-1  34.998 -8.485  191.9 -97.2

B-10-Kli-Ny1-1  110.000  12.3 98.515 B-10-Kli-Ny1-2 -27.521  2.428  147.2 -99.60 0 0 0

Kli-10-B-1  27.521 -2.428  147.2 -99.6

B-10-Kli-Ny1-2  110.000  14.0 99.603 B-10-Kli-Ny1-1  27.893 -2.365  147.5 -99.60 0 0 0

Ny1-10-B-1 -27.893  2.365  147.5 -99.6

B-10-Kli-Rka-1  110.000  12.3 98.515 B-10-Kli-Rka-2 -4.959 -1.238  27.2  97.00 0 0 0

Kli-10-B-1  4.959  1.238  27.2  97.0

B-10-Kli-Rka-2  110.000  12.6 98.896 B-10-Kli-Rka-1  4.974  0.438  26.5  99.60 0 0 0

Rka-10-B-1 -4.974 -0.438  26.5  99.6

B-10-MKi-Nbg-1  110.000  2.3 97.583 B-10-MKi-Nbg-2 -16.721  13.728  116.4 -77.30 0 0 0

Nbg-10-B-1  16.721 -13.728  116.4 -77.3

B-10-MKi-Nbg-2  110.000  2.6 97.438 B-10-MKi-Nbg-1  16.782 -13.780  117.0 -77.30 0 0 0

MKi-10-B-1 -16.782  13.780  117.0 -77.3

B-10-Mku-Nbi-1  110.000  5.7 100.052 B-B-10-Mku-Nbi-1-2  1.485  0.065  7.8  99.90 0 0 0

Mku-10-B-1 -1.485 -0.065  7.8  99.9
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B-10-Mku-Nta-1  110.000  5.7 100.052 B-10-Mku-Nta-2 -9.985  0.708  52.5 -99.70 0 0 0

Mku-10-B-1  9.985 -0.708  52.5 -99.7

B-10-Mku-Nta-2  110.000  6.4 100.282 B-10-Mku-Nta-1  10.020 -1.539  53.1 -98.80 0 0 0

Nta-10-B-1 -10.020  1.539  53.1 -98.8

B-10-Mr1-Mr2-1  110.000  17.3 99.140 B-10-Mr1-Mr2-2  2.056 -0.973  12.0 -90.40 0 0 0

Mr1-10-B-1 -2.056  0.973  12.0 -90.4

B-10-Mr1-Mr2-2  110.000  17.3 99.140 B-10-Mr1-Mr2-1 -2.056  0.962  12.0 -90.60 0 0 0

Mr2-10-B-2  2.056 -0.962  12.0 -90.6

B-10-Mr2/Nte-1  110.000  17.3 99.140 10-Mr2/Nte-B  14.702 -1.130  78.1 -99.70 0 0 0

Mr2-10-B-2 -14.702  1.130  78.1 -99.7

B-10-Mr2/Nte-2  110.000  16.7 98.827 10-Mr2/Nte-B -14.645  0.632  77.9 -99.90 0 0 0

Nte-10-B-1  14.645 -0.632  77.9 -99.9

B-10-Mr2-Rz2-1  110.000  17.3 99.140 B-10-Mr2-Rz2-2 -12.645  0.168  67.0  100.00 0 0 0

Mr2-10-B-1  12.645 -0.168  67.0  100.0

B-10-Mr2-Rz2-2  110.000  17.7 99.472 B-10-Mr2-Rz2-1  12.690 -0.486  67.0 -99.90 0 0 0

Rz2-10-B-1 -12.690  0.486  67.0 -99.9

B-20-Mra-Sha-2D  220.000  0.0 99.597 20-Mra-B -2.588 -28.671  75.9  9.00 0 0 0

Sha-20-B-1  2.588  28.671  75.9  9.0

B-20-Rba-Sha-1  220.000  0.0 100.123 B-20-Rba-Sha-2  0.000  0.000  0.0  0.00 0 0 0

Rba-20-B-1  0.000  0.000  0.0  0.0

B-20-Rba-Sha-2  220.000  0.0 99.597 B-20-Rba-Sha-1  0.008 -14.230  37.5 -0.10 0 0 0

Sha-20-B-1 -0.008  14.230  37.5 -0.1

B-20-Sha-Rlm-1D  220.000  0.0 99.597 B-20-Sha-Rlm-2D  7.420 -12.617  38.6 -50.70 0 0 0

Sha-20-B-1 -7.420  12.617  38.6 -50.7

B-20-Sha-Rlm-2D  220.000 -0.1 99.635 B-20-Sha-Rlm-1D -7.417 -3.820  22.0  88.90 0 0 0

Rlm-20-B-1  7.417  3.820  22.0  88.9

B-.6-Mr1-Rz1-1  6.600  18.6 99.282 B-.6-Mr1-Rz1-2 -3.448  0.222  304.4 -99.80 0 0 0

Mr1-.6-B-1  3.448 -0.222  304.4 -99.8

B-.6-Mr1-Rz1-2  6.600  19.5 100.124 B-.6-Mr1-Rz1-1  3.480 -0.172  304.4 -99.90 0 0 0

Rz1-.6-B-1 -3.480  0.172  304.4 -99.9

B-B-10-Mku-Nbi-1-2  110.000  5.7 99.948 B-10-Mku-Nbi-1 -1.484 -0.741  8.7  89.50 0 0 0

Nbi-10-B-1  1.484  0.741  8.7  89.5

Bga-3-B-1  30.000  14.0 98.853  5.944 12.272 Bga-10-B-1 -12.272 -5.944  265.5  90.00 0

Bga-10-B-1  110.000  16.9 98.553 Bga-.6-B-1  0.000  0.000  0.0  0.00 0 0 0

-3.000Bga-3-B-1  12.290  6.736  74.6  87.7

B-10-Bga-Nte-1  2.622 -4.565  28.0 -49.8

B-10-Bga-Gsh-1 -14.912 -2.171  80.3  99.0

Bga-.6-B-1  6.600  16.9 98.553 Bga-10-B-1  0.000  0.000  0.0  0.00 0 0 0

B-Ghi-Ghi/Kya-1  30.000  12.3 97.364 3-Ghi/Kri/Kya-B -0.056 -1.263  25.0  4.40 0 0 0
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Ghi-3-B-1  0.056  1.263  25.0  4.4

Bre-1-B-1  15.000 -0.7 99.123  4.250 8.776 Bre-10-B-1 -4.388 -2.125  189.3  90.00 0

Bre-10-B-1 -4.388 -2.125  189.3  90.0

Bre-10-B-1 -2.000 110.000  0.5 98.366 Bre-1-B-1  4.394  2.252  26.3  89.00 0 0 0

-2.000Bre-1-B-1  4.394  2.252  26.3  89.0

B-10-Bre-Jb1-1 -59.201  42.339  388.4 -81.3

B-10-Bre-Sha-1D  12.682 -56.162  307.2 -22.0

B-10-Bre-Gso-1  37.731  9.319  207.4  97.1

Bta-3-B-1  30.000  5.9 99.123  3.099 6.398 Bta-10-B-1 -6.398 -3.099  138.0  90.00 0

Bta-10-B-1 -4.000 110.000  7.5 96.499 Bta-3-B-1  6.403  3.313  39.2  88.80 0 0 0

B-10-Bta-Kgo-1 -6.403 -3.313  39.2  88.8

C-Ghi-B  30.000  12.3 97.364 Ghi-3-B-1  0.000  0.000  0.0  0.00 0 0 0

C-Kgo-B-3  30.000  6.4 98.039 -4.806 0.000 Kgo-3-B-1  0.000  4.806  94.3  0.00 0

Cmp-3-B-1  30.000  8.3 98.301  1.174 2.424 B-3-Cmp-Mku-1 -1.623 -2.303  55.2  57.60 0

B-3-Cmp-Nta-1  1.211 -0.208  24.1 -98.6

B-3-Cmp-Kri-2 -2.013  1.337  47.3 -83.3

C-Msh-1-B  15.000 -4.0 95.348 Msh-1-B-1  0.000  0.000  0.0  0.00 0 0 0

C-Rwi-B-1  15.000 -2.6 100.378 -10.076 0.000 Rwi-1-B-1  0.000  10.076  386.4  0.00 0

C-Sha-20-B  220.000  0.0 99.597 -5.952 0.000 Sha-20-B-1  0.000  5.952  15.7  0.00 0

Cyi-3-B-1  30.000  14.9 98.901 B-3-Cyi-Cyi/Nko-1  0.297 -0.011  5.8 -99.90 0 0 0

G-Cyi-3-B -0.297  0.011  5.8 -99.9

Cyi-3-B-2  30.000  14.9 98.901 N-Cyi-04-1 -0.297  0.011  5.8 -99.90 0 0 0

G-Cyi-3-B  0.297 -0.011  5.8 -99.9

G-Cyi-3-B  30.000  14.9 98.901 Cyi-3-B-1  0.297 -0.011  5.8 -99.90 0 0 0

Cyi-3-B-2 -0.297  0.011  5.8 -99.9

Gfu-3-B-1  30.000  3.0 97.508  1.157 2.389 Gfu-10-B-1 -2.389 -1.157  52.4  90.00 0

Gfu-10-B-1  110.000  4.6 99.292 Gfu-3-B-1  2.400  1.245  14.3  88.80 0 0 0

10-Gfu/Mku/Rln-B -2.400 -1.245  14.3  88.8

G-Ghi-.6-B  6.600  14.6 100.000 Ghi-.6-B-1  1.800  1.013  180.7  87.20 0 0 0

Ghi-.6-B-2 -1.800 -1.013  180.7  87.2

G-Gko-1-B  15.000  2.6 99.022 Gko-1-B-1  9.939  0.140  386.4  100.00 0 0 0

Gko-1-B-2 -9.939 -0.140  386.4  100.0

G-Gko-3-B  15.000  2.6 99.022 Gko-1-B-1  3.985  2.799  189.3  81.80 0 0 0

Gko-3-B -3.985 -2.799  189.3  81.8

G-Gse-.6-B  6.600  11.2 98.361 Gse-.6-B-1  0.992  0.703  108.1  81.60 0 0 0

Gse-.6-B-2 -0.992 -0.703  108.1  81.6

G-Gsh-1-B  11.000  20.1 100.000 Gsh-1-B-1  15.000  2.734  800.3  98.40 0 0 0

Gsh-1-B-2 -15.000 -2.734  800.3  98.4

Ghi-3-B-1  30.000  12.3 97.364  1.154 2.383 Ghi-.6-B-1 -1.790 -0.916  39.7  89.00 0
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B-3-Ghi-Gse-1  1.439  0.501  30.1  94.4

B-3-Cyi-Ghi-2 -1.976  0.523  40.4 -96.7

B-Ghi-Ghi/Kya-1 -0.056 -1.263  25.0  4.4

C-Ghi-B  0.000  0.000  0.0  0.0

Ghi-.6-B-1  6.600  14.6 100.000 Ghi-3-B-1  1.800  1.013  180.7  87.20 0 0 0

G-Ghi-.6-B -1.800 -1.013  180.7  87.2

Ghi-.6-B-2*  6.600  14.6 100.000  1.013 1.800 G-Ghi-.6-B  1.800  1.013  180.7  87.20 0

G-Jb2-10-B  110.000  2.0 98.036 Jb2-10-B-1  23.890  3.309  129.1  99.10 0 0 0

Jb2-10-B-2 -23.890 -3.309  129.1  99.1

G-Jb3-1-B  15.000  0.4 99.725 Jb3-1-B-1  1.982  1.132  88.1  86.80 0 0 0

Jb3-1-B-2 -1.982 -1.132  88.1  86.8

G-KbW-1-B-1  11.000  23.3 102.003 KbW-1-B-3 -17.000  0.000  874.8  100.00 0 0 0

KbW-1-B-2  17.000  0.000  874.8  100.0

G-KbW-1-B-2  11.000  23.3 102.003 KbW-1-B-1  8.000  0.000  411.6  100.00 0 0 0

KbW-1-B-4 -8.000  0.000  411.6  100.0

Gko-1-B-1  15.000  2.6 99.022  5.864 12.109 Gko-10-B-1  0.605 -0.975  44.6 -52.70 0

Gko-10-B-1  0.605 -0.975  44.6 -52.7

Gko-10-B-1  0.605 -0.975  44.6 -52.7

G-Gko-1-B -9.939 -0.140  386.4  100.0

G-Gko-3-B -3.985 -2.799  189.3  81.8

Gko-1-B-2  15.000  2.6 99.022 N-Gko-.04-1 -4.969 -0.070  193.2  100.00 0 0 0

N-Gko-.04-2 -4.969 -0.070  193.2  100.0

G-Gko-1-B  9.939  0.140  386.4  100.0

Gko-3-B  15.000  2.6 99.022 N-RAg-.6 -3.985 -2.799  189.3  81.80 0 0 0

G-Gko-3-B  3.985  2.799  189.3  81.8

Gko-10-B-1 -2.000 110.000  2.4 97.615 Gko-1-B-1 -0.605  0.984  6.2 -52.40 0 0 0

-2.000Gko-1-B-1 -0.605  0.984  6.2 -52.4

-2.000Gko-1-B-1 -0.605  0.984  6.2 -52.4

B-10-Gko-Jb1-1  17.405 -17.079  131.1 -71.4

B-10-Gko-MKi-1 -15.591  14.128  113.1 -74.1

G-Kse-1-B  110.000 -0.8 96.543 Gso-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Kse-10-B1  0.000  0.000  0.0  0.0

G-Kya-3-B-2  30.000  12.8 99.126 Kya-3-B-1  2.180 -0.072  42.3 -99.90 0 0 0

Kya-3-B-3 -2.180  0.072  42.3 -99.9

G-Mku-10-B  110.000  5.7 100.052 Mku-10-B-1  9.967 -0.664  52.4 -99.80 0 0 0

Mku-10-B-2 -9.967  0.664  52.4 -99.8

G-Mku-.6-B  6.600  9.4 100.000 Mku-.6-B-4  12.000  3.409  1091.3  96.20 0 0 0

Mku-.6-B-2 -12.000 -3.409  1091.3  96.2

G-Mus-3-B  30.000  13.6 99.141 Mus-3-B -1.993 -0.337  39.2  98.60 0 0 0
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Rka-3-B-1  1.993  0.337  39.2  98.6

G-Nko-3-B  30.000  15.0 99.011 Nko-3-B-1  0.595  0.012  11.6  100.00 0 0 0

Nko-3-B-2 -0.595 -0.012  11.6  100.0

G-NtB-3-B  30.000  6.4 98.039 Kgo-3-B-1  0.000  0.000  0.0  0.00 0 0 0

NtB-3-B1  0.000  0.000  0.0  0.0

G-Ny1-3-B  30.000  18.0 99.412 Ny1-3-B-1  27.937 -0.391  540.9  100.00 0 0 0

Ny1-3-B-2 -27.937  0.391  540.9  100.0

G-Rka5-3-B  30.000  13.6 99.141 Rka5-3-B -2.985 -0.185  58.1  99.80 0 0 0

Rka-3-B-1  2.985  0.185  58.1  99.8

G-Rka-3-B  30.000  13.6 99.141 Rka-3-B-1  0.000  0.000  0.0  0.00 0 0 0

Rka-3-B-2  0.000  0.000  0.0  0.0

G-Rz1-.06-B  0.600  22.3 100.583 N-Rz1-.06-B-1-1  3.500  0.000  3348.3  100.00 0 0 0

N-Rz1-.06-B-1-2 -3.500  0.000  3348.3  100.0

G-Rz2-.6-B  6.600  22.9 100.000 Rz2-.6-B-1-1  12.750  0.653  1116.8  99.90 0 0 0

Rz2-.6-B-1-2 -12.750 -0.653  1116.8  99.9

Gse-3-B -2.000 30.000  12.2 97.187 Gse-.6-B-1  1.437  0.504  30.2  94.40 0 0 0

B-3-Ghi-Gse-2 -1.437 -0.504  30.2  94.4

Gse-.6-B-1  6.600  11.2 98.361  1.175 2.427 Gse-3-B -1.435 -0.472  134.3  95.00 0

G-Gse-.6-B -0.992 -0.703  108.1  81.6

Gse-.6-B-2  6.600  11.2 98.361 N-Gse-.04-1 -0.496 -0.351  54.1  81.60 0 0 0

N-Gse-.04-2 -0.496 -0.351  54.1  81.6

G-Gse-.6-B  0.992  0.703  108.1  81.6

Gsh-1-B-1  11.000  20.1 100.000 Gsh-10-B  7.500  1.367  400.1  98.40 0 0 0

Gsh-10-B  7.500  1.367  400.1  98.4

G-Gsh-1-B -15.000 -2.734  800.3  98.4

Gsh-1-B-2*  11.000  20.1 100.000  2.734 15.000 G-Gsh-1-B  15.000  2.734  800.3  98.40 0

Gsh-10-B  110.000  17.3 98.964 Gsh-1-B-1 -7.481 -0.980  40.0  99.20 0 0 0

Gsh-1-B-1 -7.481 -0.980  40.0  99.2

B-10-Bga-Gsh-2  14.961  1.960  80.0  99.2

Gso-1-B-1  15.000 -1.8 99.602  3.606 7.446 Gso-10-B-1 -7.446 -3.606  319.7  90.00 0

Gso-10-B-1 -4.000 110.000 -0.8 96.543 Gso-1-B-1  7.450  3.779  45.4  89.20 0 0 0

B-10-Gso-Nde-1  7.456  3.584  45.0  90.1

10-Bre/Gso/Msh-B -14.906 -7.363  90.4  89.7

G-Kse-1-B  0.000  0.000  0.0  0.0

Jb1-10-B-1 -3.000 110.000  2.0 97.987 Jb1-1-B-1  11.339  5.712  68.0  89.30 0 0 0

B-10-Jb1-Jb2-1 -23.881 -3.321  129.1  99.0

B-10-Jb1-Rln-2 -20.793  4.211  113.6 -98.0

B-10-Bre-Jb1-2  59.991 -40.927  389.0 -82.6

B-10-Gko-Jb1-2 -17.337  16.999  130.1 -71.4
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B-10-Jb1-Nbg-1 -9.318  17.325  105.4 -47.4

Jb1-1-B-1  15.000  0.4 99.580  6.446 13.310 Jb1-10-B-1 -11.330 -5.317  483.8  90.50 0

B-1-Jb1-Jb3-1 -1.980 -1.129  88.1  86.9

Jb2-.6-B-1*  6.600  6.8 100.000  5.405 24.000 Jb2-10-B-2  12.000  2.702  1076.0  97.60 0

Jb2-10-B-2  12.000  2.702  1076.0  97.6

Jb2-10-B-1  110.000  2.0 98.036 B-10-Jb1-Jb2-2  23.890  3.309  129.1  99.10 0 0 0

G-Jb2-10-B -23.890 -3.309  129.1  99.1

Jb2-10-B-2  110.000  2.0 98.036 Jb2-.6-B-1 -11.945 -1.655  64.6  99.10 0 0 0

Jb2-.6-B-1 -11.945 -1.655  64.6  99.1

G-Jb2-10-B  23.890  3.309  129.1  99.1

Jb3-1-B-1  15.000  0.4 99.725 B-1-Jb1-Jb3-2  1.982  1.132  88.1  86.80 0 0 0

G-Jb3-1-B -1.982 -1.132  88.1  86.8

Jb3-1-B-2  15.000  0.4 99.725 N-Jb3-.04-1 -0.991 -0.566  44.1  86.80 0 0 0

N-Jb3-.04-2 -0.991 -0.566  44.1  86.8

G-Jb3-1-B  1.982  1.132  88.1  86.8

Jb3-1-B-2d  0.000  0.000  0.0  0.0

Jb3-1-B-2d  15.000  0.4 99.725 Jb3-1-B-2  0.000  0.000  0.0  0.00 0 0 0

Kba-3-B-1  30.000 -4.8 99.482  2.738 5.653 Kba-10-B-1 -5.653 -2.738  121.5  90.00 0

Kba-10-B-1 -6.000 110.000 -2.2 96.105 Kba-3-B-1  5.678  3.070  35.3  88.00 0 0 0

10-Kba/Msh/Rwi-B -5.678 -3.070  35.3  88.0

Kbo-3-B-1  30.000  14.5 99.393  0.719 1.485 Kbo-10-B-1 -1.485 -0.719  32.0  90.00 0

Kbo-10-B-1 -2.000 110.000  15.9 98.806 Kbo-3-B-1  1.489  0.765  8.9  89.00 0 0 0

10-Kbo/Kro/Mr2-B -1.489 -0.765  8.9  89.0

Kbu-1-B-1  11.000  18.2 98.854 Kbu-3-B-1  1.162 -0.609  69.6 -88.60 0 0 0

Kbu-10-B-1  11.205 -0.760  596.3 -99.8

Kbu-10-B-1  11.767 -0.767  626.1 -99.8

B-1-Kbu-KbW-1F_T -24.134  2.136  1286.4 -99.6

Kbu-3-B-1 -1.000 30.000  16.7 99.025 Kbu-1-B-1 -1.159  0.647  25.8 -87.30 0 0 0

B-3-Kbu-Kro/Nko-2  1.159 -0.647  25.8 -87.3

Kbu-10-B-1  110.000  15.1 99.085 Kbu-1-B-1 -11.172  1.375  59.6 -99.30 0 0 0

Kbu-1-B-1 -11.735  1.413  62.6 -99.3

B-10-Kbu-Kro-1  22.907 -2.788  122.2 -99.3

KbW-1-B-1  11.000  23.3 102.003 KbW-1-B-2  8.000  0.000  411.6  100.00 0 0 0

G-KbW-1-B-2 -8.000  0.000  411.6  100.0

KbW-1-B-2  11.000  23.3 102.003 KbW-1-B-1 -8.000  0.000  411.6  100.00 0 0 0

B-1-Kbu-KbW-2F_T  25.000  0.000  1286.4  100.0

G-KbW-1-B-1 -17.000  0.000  874.8  100.0

KbW-1-B-3  11.000  23.3 102.003  0.000 17.000 G-KbW-1-B-1  17.000  0.000  874.8  100.00 0

KbW-1-B-4  11.000  23.3 102.003  0.000 8.000 G-KbW-1-B-2  8.000  0.000  411.6  100.00 0
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Kgo-3-B-1  30.000  6.4 98.039  3.038 6.273 Kgo-10-B-1 -3.136  0.884  64.0 -96.30 0

Kgo-10-B-1 -3.136  0.884  64.0 -96.3

C-Kgo-B-3  0.000 -4.806  94.3  0.0

G-NtB-3-B  0.000  0.000  0.0  0.0

Kgo-10-B-1  110.000  8.0 97.492 Kgo-3-B-1  3.142 -0.792  17.4 -97.00 0 0 0

Kgo-3-B-1  3.142 -0.792  17.4 -97.0

B-10-Kgo-MKi-2  51.641 -15.051  289.6 -96.0

B-10-Kgo-Kli-1 -64.369  14.364  355.1 -97.6

B-10-Bta-Kgo-2  6.444  2.271  36.8  94.3

Kli-3-B-1  30.000  11.0 98.957  0.714 1.475 Kli-10-B-1 -1.475 -0.714  31.9  90.00 0

Kli-10-B-1 -2.000 110.000  12.3 98.515 Kli-3-B-1  1.482  0.760  8.9  89.00 0 0 0

B-10-Kgo-Kli-2  65.996 -10.435  356.0 -98.8

B-10-Kli-Kro-2 -34.998  8.485  191.9 -97.2

B-10-Kli-Rka-1 -4.959 -1.238  27.2  97.0

B-10-Kli-Ny1-1 -27.521  2.428  147.2 -99.6

Kri-3-B-1  30.000  11.1 98.281 Kri-.6-B-1  0.000  0.000  0.0  0.00 0 0 0

B-3-Kri-Cmp/Kya-1  0.000  0.000  0.0  0.0

Kri-.6-B-1  6.600  11.1 98.281 Kri-3-B-1  0.000  0.000  0.0  0.00 0 0 0

Kro-3-B-1  30.000  13.1 99.450  0.720 1.487 Kro-10-B-1 -1.487 -0.720  32.0  90.00 0

Kro-10-B-1 -2.000 110.000  14.5 98.863 Kro-3-B-1  1.491  0.766  8.9  89.00 0 0 0

B-10-Kbu-Kro-2 -22.827  2.636  122.0 -99.3

B-10-Kbo-Kro-1 -14.096  4.636  78.8 -95.0

B-10-Kli-Kro-1  35.432 -8.038  192.9 -97.5

Kse-10-B1  110.000 -0.8 96.543 G-Kse-1-B  0.000  0.000  0.0  0.00 0 0 0

Kya-3-B-1  30.000  12.8 99.126 3-Ghi/Kri/Kya-B  2.180 -0.072  42.3 -99.90 0 0 0

G-Kya-3-B-2 -2.180  0.072  42.3 -99.9

Kya-3-B-3  30.000  12.8 99.126 N-Kya-.6-1 -2.180  0.072  42.3 -99.90 0 0 0

G-Kya-3-B-2  2.180 -0.072  42.3 -99.9

MKi-3-B-1  30.000  0.0 97.025  8.540 17.632 MKi-10-B-1 -17.632 -8.540  388.6  90.00 0

MKi-10-B-1 -2.000 110.000  2.6 97.438 MKi-3-B-1  17.655  9.559  108.1  87.90 0 0 0

10-Gko/Kgo/MKi-B -34.437  4.221  186.9 -99.3

B-10-MKi-Nbg-2  16.782 -13.780  117.0 -77.3

Mku-3-B-1  1.000 30.000  8.4 99.444  1.199 2.475 Mku-.6-B-1 -4.116 -3.514  104.7  76.00 0

B-3-Cmp-Mku-2  1.640  2.316  54.9  57.8

Mku-10-B-1  110.000  5.7 100.052 Mku-.6-B-1 -7.856  0.728  41.4 -99.60 0 0 0

B-10-Gfu-Mku-2  26.322 -2.165  138.6 -99.7

B-10-Mku-Nta-1 -9.985  0.708  52.5 -99.7

B-10-Mku-Nbi-1  1.485  0.065  7.8  99.9

G-Mku-10-B -9.967  0.664  52.4 -99.8
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Mku-10-B-2  110.000  5.7 100.052 N-Mku-.6-1 -9.967  0.664  52.4 -99.80 0 0 0

G-Mku-10-B  9.967 -0.664  52.4 -99.8

Mku-.6-B-1  6.600  9.4 100.000 Mku-3-B-1  4.118  3.640  480.8  74.90 0 0 0

Mku-10-B-1  7.882 -0.231  689.8 -100.0

Mku-.6-B-4 -6.000 -1.705  545.6  96.2

Mku-.6-B-3 -3.000 -0.852  272.8  96.2

Mku-.6-B-5  0.000  0.000  0.0  0.0

Mku-.6-B-6 -3.000 -0.852  272.8  96.2

Mku-.6-B-2*  6.600  9.4 100.000  3.409 12.000 G-Mku-.6-B  12.000  3.409  1091.3  96.20 0

Mku-.6-B-3  6.600  9.4 100.000 Mku-.6-B-4 -6.000 -1.705  545.6  96.20 0 0 0

Mku-.6-B-1  3.000  0.852  272.8  96.2

Mku-.6-B-5  0.000  0.000  0.0  0.0

Mku-.6-B-6  3.000  0.852  272.8  96.2

Mku-.6-B-4  6.600  9.4 100.000 Mku-.6-B-1  6.000  1.705  545.6  96.20 0 0 0

Mku-.6-B-3  6.000  1.705  545.6  96.2

G-Mku-.6-B -12.000 -3.409  1091.3  96.2

Mku-.6-B-5  6.600  9.4 100.000 Mku-.6-B-1  0.000  0.000  0.0  0.00 0 0 0

Mku-.6-B-3  0.000  0.000  0.0  0.0

Mku-.6-B-6  6.600  9.4 100.000 Mku-.6-B-3 -3.000 -0.852  272.8  96.20 0 0 0

Mku-.6-B-1  3.000  0.852  272.8  96.2

Mr1-.6-B-1  6.600  18.6 99.282 Mr1-10-B-1  2.060 -0.919  198.7 -91.30 0 0 0

Mr1-3-B-1  1.388  0.697  136.8  89.4

B-.6-Mr1-Rz1-1 -3.448  0.222  304.4 -99.8

Mr1-10-B-1 -1.000 110.000  17.3 99.140 Mr1-.6-B-1 -2.056  0.973  12.0 -90.40 0 0 0

B-10-Mr1-Mr2-1  2.056 -0.973  12.0 -90.4

Mr1-3-B-1  1.000 30.000  17.8 99.450  0.671 1.386 Mr1-.6-B-1 -1.386 -0.671  29.8  90.00 0

Mr2-10-B-1  110.000  17.3 99.140 B-10-Mr2-Rz2-1 -12.645  0.168  67.0  100.00 0 0 0

Mr2-10-B-2  12.645 -0.168  67.0  100.0

Mr2-10-B-2  110.000  17.3 99.140 B-10-Mr2/Nte-1  14.702 -1.130  78.1 -99.70 0 0 0

B-10-Mr1-Mr2-2 -2.056  0.962  12.0 -90.6

Mr2-10-B-1 -12.645  0.168  67.0  100.0

Msh-1-B-1  15.000 -4.0 95.348  7.725 15.950 Msh-10-B-1 -7.975 -3.862  357.7  90.00 0

Msh-10-B-1 -7.975 -3.862  357.7  90.0

C-Msh-1-B  0.000  0.000  0.0  0.0

Msh-10-B-1 -2.000 110.000 -1.6 95.712 Msh-1-B-1  7.996  4.294  49.8  88.10 0 0 0

-2.000Msh-1-B-1  7.996  4.294  49.8  88.1

B-10-Gso-Msh-2 -22.158 -1.486  121.8  99.8

B-10-Kba-Msh-2  6.165 -7.101  51.6 -65.6

Mus-3-B  30.000  13.6 99.141 Mus-.6-B -1.993 -0.337  39.2  98.60 0 0 0
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G-Mus-3-B  1.993  0.337  39.2  98.6

Mus-.6-B*  6.600  15.2 100.000  0.397 2.000 Mus-3-B  2.000  0.397  178.4  98.10 0

Nbg-3-B-1  30.000  1.4 98.772  3.553 7.335 Nbg-10-B-1 -3.668 -1.776  79.4  90.00 0

Nbg-10-B-1 -3.668 -1.776  79.4  90.0

Nbg-10-B-1 -2.000 110.000  2.3 97.583 Nbg-3-B-1  3.671  1.844  22.1  89.40 0 0 0

-2.000Nbg-3-B-1  3.671  1.844  22.1  89.4

B-10-Jb1-Nbg-2  9.379 -17.417  106.4 -47.4

B-10-MKi-Nbg-1 -16.721  13.728  116.4 -77.3

Nbi-3-B-1  30.000  5.0 99.244  0.718 1.482 Nbi-10-B-1 -1.482 -0.718  31.9  90.00 0

Nbi-10-B-1  110.000  5.7 99.948 Nbi-3-B-1  1.484  0.741  8.7  89.50 0 0 0

B-B-10-Mku-Nbi-1-2 -1.484 -0.741  8.7  89.5

N-Cyi-04-1  0.400  17.0 99.746  0.000 0.300 Cyi-3-B-2  0.300  0.000  434.1  100.00 0

Nde-3-B-1  30.000 -1.7 99.555  3.603 7.440 Nde-10-B-1 -3.720 -1.802  79.9  90.00 0

Nde-10-B-1 -3.720 -1.802  79.9  90.0

Nde-10-B-1 -4.000 110.000 -0.8 96.348 Nde-3-B-1  3.723  1.871  22.7  89.40 0 0 0

-4.000Nde-3-B-1  3.723  1.871  22.7  89.4

B-10-Gso-Nde-2 -7.447 -3.741  45.4  89.4

N-Gko-.04-1*  0.400  6.8 100.000  0.436 5.000 Gko-1-B-2  5.000  0.436  7244.3  99.60 0

N-Gko-.04-2*  0.400  6.8 100.000  0.436 5.000 Gko-1-B-2  5.000  0.436  7244.3  99.60 0

N-Gse-.04-1  0.400  12.7 101.120  0.375 0.500 Gse-.6-B-2  0.500  0.375  892.1  80.00 0

N-Gse-.04-2  0.400  12.7 101.120  0.375 0.500 Gse-.6-B-2  0.500  0.375  892.1  80.00 0

N-Jb3-.04-1  0.400  2.5 102.806  0.620 1.000 Jb3-1-B-2  1.000  0.620  1651.9  85.00 0

N-Jb3-.04-2  0.400  2.5 102.806  0.620 1.000 Jb3-1-B-2  1.000  0.620  1651.9  85.00 0

Nko-3-B-1  30.000  15.0 99.011 B-3-Nko-Cyi/Nko-1  0.595  0.012  11.6  100.00 0 0 0

G-Nko-3-B -0.595 -0.012  11.6  100.0

Nko-3-B-2  30.000  15.0 99.011 N-Nko-04-B-2 -0.595 -0.012  11.6  100.00 0 0 0

G-Nko-3-B  0.595  0.012  11.6  100.0

N-Kya-.6-1*  6.600  16.0 100.000  0.048 2.200 Kya-3-B-3  2.200  0.048  192.5  100.00 0

N-Mku-.6-1  6.600  9.6 100.163  0.000 10.000 Mku-10-B-2  10.000  0.000  873.3  100.00 0

N-Nko-04-B-2*  0.400  17.7 100.000  0.040 0.600 Nko-3-B-2  0.600  0.040  868.0  99.80 0

N-Ny1-.6-2*  6.600  23.8 100.000  2.430 28.000 Ny1-3-B-2  28.000  2.430  2458.6  99.60 0

N-RAg-.6  6.600  4.4 101.683  3.000 4.000 Gko-3-B  4.000  3.000  430.1  80.00 0

N-Rz1-.06-B-1-1  0.600  22.3 100.583 Rz1-.6-B-1  3.500  0.000  3348.3  100.00 0 0 0

G-Rz1-.06-B -3.500  0.000  3348.3  100.0

N-Rz1-.06-B-1-2  0.600  22.3 100.583  0.000 3.500 G-Rz1-.06-B  3.500  0.000  3348.3  100.00 0

Nta-3-B-1  30.000  7.7 97.859  1.165 2.405 Nta-.6-B-1 -1.201 -1.352  35.6  66.40 0

B-3-Cmp-Nta-2 -1.204  0.187  24.0 -98.8

Nta-10-B-1  110.000  6.4 100.282 Nta-.6-B-1 -5.010  0.769  26.5 -98.80 0 0 0

Nta-.6-B-1 -5.010  0.769  26.5 -98.8
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B-10-Mku-Nta-2  10.020 -1.539  53.1 -98.8

Nta-.6-B-1  6.600  8.7 100.000 Nta-3-B-1  1.205  1.400  161.6  65.20 0 0 0

Nta-10-B-1  5.023 -0.565  442.1 -99.4

Nta-10-B-1  5.023 -0.565  442.1 -99.4

Nta-.6-B-3 -11.250 -0.270  984.4  100.0

Nta-.6-B-2*  6.600  8.7 100.000  0.270 11.250 Nta-.6-B-3  11.250  0.270  984.4  100.00 0

Nta-.6-B-3  6.600  8.7 100.000 Nta-.6-B-1  11.250  0.270  984.4  100.00 0 0 0

Nta-.6-B-2 -11.250 -0.270  984.4  100.0

NtB-3-B1  30.000  6.4 98.039 G-NtB-3-B  0.000  0.000  0.0  0.00 0 0 0

Nte-3-B-1  30.000  16.0 99.121  0.716 1.479 Nte-10-B-1 -1.479 -0.716  31.9  90.00 0

Nte-10-B-1 -1.000 110.000  16.7 98.827 Nte-3-B-1  1.481  0.739  8.8  89.50 0 0 0

B-10-Kbo/Nte-2  15.776 -5.308  88.4 -94.8

B-10-Mr2/Nte-2 -14.645  0.632  77.9 -99.9

B-10-Bga-Nte-2 -2.611  3.937  25.1 -55.3

Ny1-10-B-1  110.000  14.0 99.603 Ny1-3-B-1 -27.893  2.365  147.5 -99.60 0 0 0

B-10-Kli-Ny1-2  27.893 -2.365  147.5 -99.6

Ny1-3-B-1  30.000  18.0 99.412 Ny1-10-B-1  27.937 -0.391  540.9  100.00 0 0 0

G-Ny1-3-B -27.937  0.391  540.9  100.0

Ny1-3-B-2  30.000  18.0 99.412 N-Ny1-.6-2 -27.937  0.391  540.9  100.00 0 0 0

G-Ny1-3-B  27.937 -0.391  540.9  100.0

Rba-3-B-1  30.000  0.0 100.123 Rba-20-B-1  0.000  0.000  0.0  0.00 0 0 0

Rba-20-B-1  220.000  0.0 100.123 Rba-3-B-1  0.000  0.000  0.0  0.00 0 0 0

B-20-Rba-Sha-1  0.000  0.000  0.0  0.0

Rka5-.6-B*  6.600  16.0 100.000  0.314 3.000 Rka5-3-B  3.000  0.314  263.9  99.50 0

Rka5-3-B  30.000  13.6 99.141 Rka5-.6-B -2.985 -0.185  58.1  99.80 0 0 0

G-Rka5-3-B  2.985  0.185  58.1  99.8

Rka-3-B-1  30.000  13.6 99.141 Rka-10-B-1  2.489  0.261  48.6  99.50 0 0 0

Rka-10-B-1  2.489  0.261  48.6  99.5

G-Rka-3-B  0.000  0.000  0.0  0.0

G-Rka5-3-B -2.985 -0.185  58.1  99.8

G-Mus-3-B -1.993 -0.337  39.2  98.6

Rka-3-B-2  30.000  13.6 99.141 G-Rka-3-B  0.000  0.000  0.0  0.00 0 0 0

Rka-10-B-1  110.000  12.6 98.896 Rka-3-B-1 -2.487 -0.219  13.2  99.60 0 0 0

Rka-3-B-1 -2.487 -0.219  13.2  99.6

B-10-Kli-Rka-2  4.974  0.438  26.5  99.6

Rlm-3-B-1  30.000 -1.5 99.345  3.590 7.412 Rlm-10-B-1 -7.412 -3.590  159.5  90.00 0

Rlm-10-B-1 -1.000 110.000 -0.4 99.304 Rlm-3-B-1  7.416  3.762  43.9  89.20 0 0 0

Rlm-20-B-1 -7.416 -3.762  43.9  89.2

Rlm-20-B-1  220.000 -0.1 99.635 Rlm-10-B-1  7.417  3.820  22.0  88.90 0 0 0
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B-20-Sha-Rlm-2D -7.417 -3.820  22.0  88.9

Rln-3-B-1  30.000  2.8 97.978  1.167 2.410 Rln-10-B-1 -2.410 -1.167  52.6  90.00 0

Rln-10-B-1  110.000  3.5 98.641 Rln-3-B-1  2.412  1.204  14.3  89.50 0 0 0

10-Gfu/Jb1/Rln-B -2.412 -1.204  14.3  89.5

Rwi-1-B-1  15.000 -2.6 100.378  0.195 0.403 Rwi-10-B-1 -0.403  9.881  379.2 -4.10 0

C-Rwi-B-1  0.000 -10.076  386.4  0.0

Rwi-10-B-1  1.000 110.000 -2.3 96.428 Rwi-1-B-1  0.427 -9.396  51.2 -4.50 0 0 0

B-10-Kba-Rwi-2 -0.427  9.396  51.2 -4.5

Rz1-.6-B-1  6.600  19.5 100.124 N-Rz1-.06-B-1-1 -3.480  0.172  304.4 -99.90 0 0 0

B-.6-Mr1-Rz1-2  3.480 -0.172  304.4 -99.9

Rz2-.6-B-1-1  6.600  22.9 100.000 Rz2-10-B-1  12.750  0.653  1116.8  99.90 0 0 0

G-Rz2-.6-B -12.750 -0.653  1116.8  99.9

Rz2-.6-B-1-2*  6.600  22.9 100.000  0.653 12.750 G-Rz2-.6-B  12.750  0.653  1116.8  99.90 0

Rz2-10-B-1  110.000  17.7 99.472 Rz2-.6-B-1-1 -12.690  0.486  67.0 -99.90 0 0 0

B-10-Mr2-Rz2-2  12.690 -0.486  67.0 -99.9

Sha-3-B-1  30.000 -0.9 100.170  3.644 7.523 Sha-10-B-1 -7.523 -3.644  160.6  90.00 0

Sha-10-B-1 -2.000 110.000  0.2 99.115 Sha-3-B-1  7.527  3.818  44.7  89.20 0 0 0

Sha-20-B-1  4.875 -59.936  318.4 -8.1

B-10-Bre-Sha-2D -12.402  56.118  304.3 -21.6

Sha-20-B-1 -2.000 220.000  0.0 99.597 Sha-10-B-1 -4.841  61.469  162.5 -7.90 0 0 0

C-Sha-20-B  0.000 -5.952  15.7  0.0

B-20-Sha-Rlm-1D  7.420 -12.617  38.6 -50.7

B-20-Rba-Sha-2  0.008 -14.230  37.5 -0.1

B-20-Mra-Sha-2D -2.588 -28.671  75.9  9.0

 * Indicates a  voltage regulated bus ( voltage controlled or swing type machine connected to it) 

 #  Indicates a bus with a load mismatch of more than 0.1 MVA
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3-Cyi/Nko-B  30.000  7.6 98.232 B-3-Cyi-Cyi/Nko-1 -0.149 -0.011  2.9  99.80 0 0 0

3-Cyi-Ghi-B  0.448  0.021  8.8  99.9

B-3-Nko-Cyi/Nko-1 -0.299 -0.010  5.9  99.9

3-Cyi-Ghi-B  30.000  7.6 98.168 B-3-Cyi-Ghi-2  0.000 -0.077  1.5  0.00 0 0 0

3-Cyi/Nko-B -0.448 -0.029  8.8  99.8

3-Kro/Kbu-B  0.448  0.106  9.0  97.3

3-Kro/Kbu-B  30.000  7.2 97.357 B-3-Kbu-Kro-2  0.000 -0.028  0.5  0.00 0 0 0

B-3-Kbu-Kro/Nko-2  0.445  0.209  9.7  90.5

3-Cyi-Ghi-B -0.445 -0.182  9.5  92.6

10-Bre/Gso/Msh-B  110.000 -0.4 97.276 B-10-Bre-Gso-1  8.964 -16.557  101.6 -47.60 0 0 0

B-10-Gso-Msh-2  24.015  8.979  138.3  93.7

Gso-10-B-1 -32.979  7.577  182.6 -97.5

10-Gfu/Jb1/Rln-B  110.000 -0.9 96.213 10-Gfu/Mku/Rln-B -6.382  5.221  45.0 -77.40 0 0 0

B-10-Jb1-Rln-2  0.935 -6.332  34.9 -14.6

Rln-10-B-1  5.448  1.110  30.3  98.0

10-Gfu/Mku/Rln-B  110.000 -0.5 96.021 B-10-Gfu-Mku-2 -9.130  6.142  60.1 -83.00 0 0 0

10-Gfu/Jb1/Rln-B  6.412 -5.698  46.9 -74.7

Gfu-10-B-1  2.719 -0.444  15.1 -98.7

10-Gko/Kgo/MKi-B  110.000 -1.6 96.151 B-10-Gko-MKi-1 -8.090 -3.405  47.9  92.20 0 0 0

B-10-Kgo-MKi-2 -16.746 -12.521  114.1  80.1

MKi-10-B-1  24.837  15.927  161.1  84.2

10-Kba/Msh/Rwi-B  110.000 -1.6 95.245 B-10-Kba-Msh-2 -8.617 -2.297  49.1  96.60 0 0 0

B-10-Kba-Rwi-2  2.872  1.220  17.2  92.0

Kba-10-B-1  5.745  1.077  32.2  98.3

10-Kbo/Kro/Mr2-B  110.000  3.0 97.278 10-Kbo/Nte-B -2.983  9.961  56.1 -28.70 0 0 0

B-10-Kbo-Kro-1  1.726 -10.602  58.0 -16.1

Kbo-10-B-1  1.257  0.641  7.6  89.1

10-Kbo/Nte-B  110.000  3.3 96.561 10-Kbo/Kro/Mr2-B  3.014 -10.509  59.4 -27.60 0 0 0

B-10-Kbo/Nte-2 -3.014  10.509  59.4 -27.6

10-Mr2/Nte-B  110.000  3.3 96.546 B-10-Mr2/Nte-1 -5.261  0.892  29.0 -98.60 0 0 0

B-10-Mr2/Nte-2  5.261 -0.892  29.0 -98.6

20-Mra-B*  220.000  0.0 100.000  0.073 31.020 B-20-Mra-Sha-2D  31.020  0.073  81.4  100.00 0

B-1-Jb1-Jb3-1  15.000 -2.1 99.205 B-1-Jb1-Jb3-2 -5.945  0.268  230.9 -99.90 0 0 0

Jb1-1-B-1  5.945 -0.268  230.9 -99.9

B-1-Jb1-Jb3-2  15.000 -1.9 99.421 B-1-Jb1-Jb3-1  5.959 -0.246  230.9 -99.90 0 0 0

Jb3-1-B-1 -5.959  0.246  230.9 -99.9
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B-1-Kbu-KbW-1F_T  11.000  6.6 98.615 B-1-Kbu-KbW-2F_T -24.130  2.146  1289.3 -99.60 0 0 0

Kbu-1-B-1  24.130 -2.146  1289.3 -99.6

B-1-Kbu-KbW-2F_T  11.000  11.7 101.769 B-1-Kbu-KbW-1F_T  25.000  0.000  1289.3  100.00 0 0 0

KbW-1-B-2 -25.000  0.000  1289.3  100.0

B-3-Cyi-Cyi/Nko-1  30.000  7.6 98.263 3-Cyi/Nko-B  0.149 -0.003  2.9 -100.00 0 0 0

Cyi-3-B-1 -0.149  0.003  2.9 -100.0

B-3-Cyi-Ghi-2  30.000  7.5 98.237 3-Cyi-Ghi-B  0.000  0.000  0.0  0.00 0 0 0

B-3-Kbu-Kro/Nko-2  30.000  7.1 97.199 3-Kro/Kbu-B -0.444 -0.222  9.8  89.50 0 0 0

Kbu-3-B-1  0.444  0.222  9.8  89.5

B-3-Kbu-Kro-2  30.000  7.2 97.366 3-Kro/Kbu-B  0.000  0.000  0.0  0.00 0 0 0

B-3-Nko-Cyi/Nko-1  30.000  7.7 98.313 3-Cyi/Nko-B  0.299 -0.007  5.9 -100.00 0 0 0

Nko-3-B-1 -0.299  0.007  5.9 -100.0

B-10-Bga-Gsh-1  110.000  3.5 95.623 B-10-Bga-Gsh-2 -14.910  0.577  81.9 -99.90 0 0 0

Bga-10-B-1  14.910 -0.577  81.9 -99.9

B-10-Bga-Gsh-2  110.000  3.9 95.923 B-10-Bga-Gsh-1  14.962 -0.764  82.0 -99.90 0 0 0

Gsh-10-B -14.962  0.764  82.0 -99.9

B-10-Bga-Nte-1  110.000  3.5 95.623 B-10-Bga-Nte-2 -0.927 -9.538  52.6  9.70 0 0 0

Bga-10-B-1  0.927  9.538  52.6  9.7

B-10-Bga-Nte-2  110.000  3.3 96.543 B-10-Bga-Nte-1  0.969  9.006  49.2  10.70 0 0 0

Nte-10-B-1 -0.969 -9.006  49.2  10.7

B-10-Bre-Gso-1  110.000 -1.0 98.083 10-Bre/Gso/Msh-B -8.848  16.338  99.4 -47.60 0 0 0

Bre-10-B-1  8.848 -16.338  99.4 -47.6

B-10-Bre-Jb1-1  110.000 -1.0 98.083 B-10-Bre-Jb1-2  21.479  30.534  199.8  57.50 0 0 0

Bre-10-B-1 -21.479 -30.534  199.8  57.5

B-10-Bre-Jb1-2  110.000 -1.2 96.844 B-10-Bre-Jb1-1 -21.270 -30.311  200.7  57.40 0 0 0

Jb1-10-B-1  21.270  30.311  200.7  57.4

B-10-Bre-Sha-1D  110.000 -1.0 98.083 B-10-Bre-Sha-2D -22.501 -51.960  303.0  39.70 0 0 0

Bre-10-B-1  22.501  51.960  303.0  39.7

B-10-Bre-Sha-2D  110.000 -1.1 99.064 B-10-Bre-Sha-1D  22.774  51.906  300.3  40.20 0 0 0

Sha-10-B-1 -22.774 -51.906  300.3  40.2

B-10-Bta-Hye-1  110.000 -0.1 98.694 B-10-Bta-Hye-2 -4.594  1.557  25.8 -94.70 0 0 0

Bta-10-B-1  4.594 -1.557  25.8 -94.7

B-10-Bta-Hye-2  110.000  0.1 98.727 B-10-Bta-Hye-1  4.603 -2.096  26.9 -91.00 0 0 0

Hye-10-B-1 -4.603  2.096  26.9 -91.0

B-10-Bta-Kgo-1  110.000 -0.1 98.694 B-10-Bta-Kgo-2  1.391 -3.161  18.4 -40.30 0 0 0

Bta-10-B-1 -1.391  3.161  18.4 -40.3

B-10-Bta-Kgo-2  110.000 -0.4 99.008 B-10-Bta-Kgo-1 -1.384  2.005  12.9 -56.80 0 0 0

Kgo-10-B-1  1.384 -2.005  12.9 -56.8

B-10-Gfu-Mku-2  110.000  0.1 95.881 10-Gfu/Mku/Rln-B  9.177 -6.530  61.7 -81.50 0 0 0
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Mku-10-B-1 -9.177  6.530  61.7 -81.5

B-10-Gha-MKi-1  110.000 -1.8 95.720 B-10-Gha-MKi-2 -13.825 -6.589  84.0  90.30 0 0 0

Gha-10-B-1  13.825  6.589  84.0  90.3

B-10-Gha-MKi-2  110.000 -1.6 96.151 B-10-Gha-MKi-1  13.864  6.457  83.5  90.70 0 0 0

MKi-10-B-1 -13.864 -6.457  83.5  90.7

B-10-Gha-Nde-1  110.000 -1.8 95.720 B-10-Gha-Nde-2  6.970  3.122  41.9  91.30 0 0 0

Gha-10-B-1 -6.970 -3.122  41.9  91.3

B-10-Gha-Nde-2  110.000 -2.0 95.302 B-10-Gha-Nde-1 -6.951 -3.484  42.8  89.40 0 0 0

Nde-10-B-1  6.951  3.484  42.8  89.4

B-10-Gko-Jb1-1  110.000 -1.5 96.272 B-10-Gko-Jb1-2 -21.069 -9.965  127.1  90.40 0 0 0

Gko-10-B-1  21.069  9.965  127.1  90.4

B-10-Gko-Jb1-2  110.000 -1.2 96.844 B-10-Gko-Jb1-1  21.133  9.881  126.4  90.60 0 0 0

Jb1-10-B-1 -21.133 -9.881  126.4  90.6

B-10-Gko-MKi-1  110.000 -1.5 96.272 10-Gko/Kgo/MKi-B  8.096  3.260  47.6  92.80 0 0 0

Gko-10-B-1 -8.096 -3.260  47.6  92.8

B-10-Gso-Msh-2  110.000 -1.2 95.886 10-Bre/Gso/Msh-B -23.793 -8.972  139.2  93.60 0 0 0

Msh-10-B-1  23.793  8.972  139.2  93.6

B-10-Gso-Nde-1  110.000 -0.4 97.276 B-10-Gso-Nde-2  0.000 -0.179  1.0  0.00 0 0 0

Gso-10-B-1  0.000  0.179  1.0  0.0

B-10-Gso-Nde-2  110.000 -0.4 97.279 B-10-Gso-Nde-1  0.000  0.000  0.0  0.00 0 0 0

B-10-Hye-Rka-1  110.000  0.1 98.727 B-10-Hye-Rka-2 -7.809  0.494  41.6 -99.80 0 0 0

Hye-10-B-1  7.809 -0.494  41.6 -99.8

B-10-Hye-Rka-2  110.000  0.5 98.993 B-10-Hye-Rka-1  7.835 -1.064  41.9 -99.10 0 0 0

Rka-10-B-1 -7.835  1.064  41.9 -99.1

B-10-Jb1-Jb2-1  110.000 -1.2 96.844 B-10-Jb1-Jb2-2 -23.884  2.027  129.9 -99.60 0 0 0

Jb1-10-B-1  23.884 -2.027  129.9 -99.6

B-10-Jb1-Jb2-2  110.000 -1.1 96.870 B-10-Jb1-Jb2-1  23.893 -2.037  129.9 -99.60 0 0 0

Jb2-10-B-1 -23.893  2.037  129.9 -99.6

B-10-Jb1-Nbg-1  110.000 -1.2 96.844 B-10-Jb1-Nbg-2  18.138  6.125  103.8  94.70 0 0 0

Jb1-10-B-1 -18.138 -6.125  103.8  94.7

B-10-Jb1-Nbg-2  110.000 -1.4 96.366 B-10-Jb1-Nbg-1 -18.079 -6.215  104.1  94.60 0 0 0

Nbg-10-B-1  18.079  6.215  104.1  94.6

B-10-Jb1-Rln-2  110.000 -1.2 96.844 10-Gfu/Jb1/Rln-B -0.914  5.619  30.9 -16.00 0 0 0

Jb1-10-B-1  0.914 -5.619  30.9 -16.0

B-10-Kba-Kre-1  110.000 -1.6 95.245 B-10-Kba-Kre-2  2.896 -0.385  16.1 -99.10 0 0 0

Kba-10-B-1 -2.896  0.385  16.1 -99.1

B-10-Kba-Kre-2  110.000 -1.9 95.054 B-10-Kba-Kre-1 -2.890 -0.446  16.1  98.80 0 0 0

Kre-10-B-1  2.890  0.446  16.1  98.8

B-10-Kba-Msh-2  110.000 -1.2 95.886 10-Kba/Msh/Rwi-B  8.658  1.718  48.3  98.10 0 0 0
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Msh-10-B-1 -8.658 -1.718  48.3  98.1

B-10-Kba-Rwi-2  110.000 -1.7 95.149 10-Kba/Msh/Rwi-B -2.870 -1.440  17.7  89.40 0 0 0

Rwi-10-B-1  2.870  1.440  17.7  89.4

B-10-Kbo/Nte-2  110.000  3.3 96.543 10-Kbo/Nte-B  3.015 -10.520  59.5 -27.60 0 0 0

Nte-10-B-1 -3.015  10.520  59.5 -27.6

B-10-Kbo-Kro-1  110.000  2.5 98.726 10-Kbo/Kro/Mr2-B -1.672  9.463  51.1 -17.40 0 0 0

Kro-10-B-1  1.672 -9.463  51.1 -17.4

B-10-Kbu-Kro-1  110.000  3.2 98.944 B-10-Kbu-Kro-2  24.499 -3.382  131.2 -99.10 0 0 0

Kbu-10-B-1 -24.499  3.382  131.2 -99.1

B-10-Kbu-Kro-2  110.000  2.5 98.726 B-10-Kbu-Kro-1 -24.407  3.267  130.9 -99.10 0 0 0

Kro-10-B-1  24.407 -3.267  130.9 -99.1

B-10-Kgo-Kli-1  110.000 -0.4 99.008 B-10-Kgo-Kli-2 -19.350  4.285  105.1 -97.60 0 0 0

Kgo-10-B-1  19.350 -4.285  105.1 -97.6

B-10-Kgo-Kli-2  110.000  0.9 99.219 B-10-Kgo-Kli-1  19.494 -4.795  106.2 -97.10 0 0 0

Kli-10-B-1 -19.494  4.795  106.2 -97.1

B-10-Kgo-MKi-2  110.000 -0.4 99.008 10-Gko/Kgo/MKi-B  16.985  11.890  109.9  81.90 0 0 0

Kgo-10-B-1 -16.985 -11.890  109.9  81.9

B-10-Kli-Kro-1  110.000  2.5 98.726 B-10-Kli-Kro-2  24.787 -13.389  149.8 -88.00 0 0 0

Kro-10-B-1 -24.787  13.389  149.8 -88.0

B-10-Kli-Kro-2  110.000  0.9 99.219 B-10-Kli-Kro-1 -24.527  13.310  147.6 -87.90 0 0 0

Kli-10-B-1  24.527 -13.310  147.6 -87.9

B-10-Kli-Ny1-1  110.000  0.9 99.219 B-10-Kli-Ny1-2 -13.881  0.130  73.4  100.00 0 0 0

Kli-10-B-1  13.881 -0.130  73.4  100.0

B-10-Kli-Ny1-2  110.000  1.7 99.843 B-10-Kli-Ny1-1  13.974 -0.648  73.5 -99.90 0 0 0

Ny1-10-B-1 -13.974  0.648  73.5 -99.9

B-10-Kli-Rka-1  110.000  0.9 99.219 B-10-Kli-Rka-2  5.201 -0.993  28.0 -98.20 0 0 0

Kli-10-B-1 -5.201  0.993  28.0 -98.2

B-10-Kli-Rka-2  110.000  0.5 98.993 B-10-Kli-Rka-1 -5.186  0.188  27.5 -99.90 0 0 0

Rka-10-B-1  5.186 -0.188  27.5 -99.9

B-10-MKi-Nbg-1  110.000 -1.4 96.366 B-10-MKi-Nbg-2  11.120  2.728  62.4  97.10 0 0 0

Nbg-10-B-1 -11.120 -2.728  62.4  97.1

B-10-MKi-Nbg-2  110.000 -1.6 96.151 B-10-MKi-Nbg-1 -11.103 -2.864  62.6  96.80 0 0 0

MKi-10-B-1  11.103  2.864  62.6  96.8

B-10-Mku-Nbi-1  110.000  0.1 95.881 B-B-10-Mku-Nbi-1-2  1.283  0.017  7.0  100.00 0 0 0

Mku-10-B-1 -1.283 -0.017  7.0  100.0

B-10-Mku-Nta-1  110.000  0.1 95.881 B-10-Mku-Nta-2 -8.263  0.986  45.6 -99.30 0 0 0

Mku-10-B-1  8.263 -0.986  45.6 -99.3

B-10-Mku-Nta-2  110.000  0.6 96.032 B-10-Mku-Nta-1  8.289 -1.765  46.3 -97.80 0 0 0

Nta-10-B-1 -8.289  1.765  46.3 -97.8
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B-10-Mr1-Mr2-1  110.000  3.6 96.587 B-10-Mr1-Mr2-2 -1.079 -1.561  10.3  56.90 0 0 0

Mr1-10-B-1  1.079  1.561  10.3  56.9

B-10-Mr1-Mr2-2  110.000  3.6 96.590 B-10-Mr1-Mr2-1  1.079  1.550  10.3  57.10 0 0 0

Mr2-10-B-2 -1.079 -1.550  10.3  57.1

B-10-Mr2/Nte-1  110.000  3.6 96.590 10-Mr2/Nte-B  5.268 -1.488  29.7 -96.20 0 0 0

Mr2-10-B-2 -5.268  1.488  29.7 -96.2

B-10-Mr2/Nte-2  110.000  3.3 96.543 10-Mr2/Nte-B -5.260  0.879  29.0 -98.60 0 0 0

Nte-10-B-1  5.260 -0.879  29.0 -98.6

B-10-Mr2-Rz2-1  110.000  3.6 96.590 B-10-Mr2-Rz2-2 -6.347 -0.062  34.5  100.00 0 0 0

Mr2-10-B-1  6.347  0.062  34.5  100.0

B-10-Mr2-Rz2-2  110.000  3.8 96.764 B-10-Mr2-Rz2-1  6.359 -0.303  34.5 -99.90 0 0 0

Rz2-10-B-1 -6.359  0.303  34.5 -99.9

B-10-Msh-Nga-1  110.000 -1.2 95.886 B-10-Msh-Nga-2  0.087 -0.775  4.3 -11.20 0 0 0

Msh-10-B-1 -0.087  0.775  4.3 -11.2

B-10-Msh-Nga-2  110.000 -1.2 95.905 B-10-Msh-Nga-1 -0.087 -0.498  2.8  17.20 0 0 0

Nga-10-B-1  0.087  0.498  2.8  17.2

B-10-Nga-Rln-1  110.000 -1.2 95.905 B-10-Nga-Rln-2 -2.770 -0.936  16.0  94.70 0 0 0

Nga-10-B-1  2.770  0.936  16.0  94.7

B-10-Nga-Rln-2  110.000 -0.9 96.213 B-10-Nga-Rln-1  2.777 -0.230  15.2 -99.70 0 0 0

Rln-10-B-1 -2.777  0.230  15.2 -99.7

B-20-Bwi-KbW-1  220.000 -0.4 100.050 B-20-Bwi-KbW-2  0.000 -0.499  1.3  0.00 0 0 0

Bwi-20-B-1  0.000  0.499  1.3  0.0

B-20-Bwi-KbW-2  220.000 -0.4 100.050 B-20-Bwi-KbW-1  0.000  0.000  0.0  0.00 0 0 0

G-KbW-1-B-3  0.000  0.000  0.0  0.0

B-20-Bwi-Rba-1D  220.000 -0.4 100.050 B-20-Bwi-Rba-2D  2.194 -13.719  36.4 -15.80 0 0 0

Bwi-20-B-1 -2.194  13.719  36.4 -15.8

B-20-Bwi-Rba-2D  220.000 -0.5 100.123 B-20-Bwi-Rba-1D -2.193 -3.099  10.0  57.80 0 0 0

Rba-20-B-1  2.193  3.099  10.0  57.8

B-20-Kgo-Kli-1  220.000 -0.4 99.386 B-20-Kgo-Kli-2 -8.895 -13.275  42.2  55.70 0 0 0

Kgo-20-B-1  8.895  13.275  42.2  55.7

B-20-Kgo-Kli-2  220.000 -0.3 99.585 B-20-Kgo-Kli-1  8.902  10.547  36.4  64.50 0 0 0

Kli-20-B-1 -8.902 -10.547  36.4  64.5

B-20-Kgo-Rwa-1  220.000 -0.4 99.386 B-20-Kgo-Rwa-2  8.076 -7.932  29.9 -71.30 0 0 0

Kgo-20-B-1 -8.076  7.932  29.9 -71.3

B-20-Kgo-Rwa-2  220.000 -0.4 99.437 B-20-Kgo-Rwa-1 -8.073  6.093  26.7 -79.80 0 0 0

Rwa-20-B-1  8.073 -6.093  26.7 -79.8

B-20-Kli-Bwi-1  220.000 -0.4 100.050 B-20-Kli-Bwi-2 -3.482  13.577  36.8 -24.80 0 0 0

Bwi-20-B-1  3.482 -13.577  36.8 -24.8

B-20-Kli-Bwi-2  220.000 -0.3 99.585 B-20-Kli-Bwi-1  3.500 -19.238  51.5 -17.90 0 0 0
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Kli-20-B-1 -3.500  19.238  51.5 -17.9

B-20-Mra-Sha-2D  220.000 -0.4 99.402 20-Mra-B -30.938 -28.362  110.8  73.70 0 0 0

Sha-20-B-1  30.938  28.362  110.8  73.7

B-20-Rba-Sha-1  220.000 -0.5 100.123 B-20-Rba-Sha-2  0.903  2.458  6.9  34.50 0 0 0

Rba-20-B-1 -0.903 -2.458  6.9  34.5

B-20-Rba-Sha-2  220.000 -0.4 99.402 B-20-Rba-Sha-1 -0.888 -16.629  44.0  5.30 0 0 0

Sha-20-B-1  0.888  16.629  44.0  5.3

B-20-Rlm-Rwa-1D  220.000 -0.4 99.456 B-20-Rlm-Rwa-2D -4.924  0.688  13.1 -99.00 0 0 0

Rlm-20-B-1  4.924 -0.688  13.1 -99.0

B-20-Rlm-Rwa-2D  220.000 -0.4 99.437 B-20-Rlm-Rwa-1D  4.924 -7.644  24.0 -54.20 0 0 0

Rwa-20-B-1 -4.924  7.644  24.0 -54.2

B-20-Sha-Rlm-1D  220.000 -0.4 99.402 B-20-Sha-Rlm-2D  1.988 -12.151  32.5 -16.10 0 0 0

Sha-20-B-1 -1.988  12.151  32.5 -16.1

B-20-Sha-Rlm-2D  220.000 -0.4 99.456 B-20-Sha-Rlm-1D -1.987 -4.233  12.3  42.50 0 0 0

Rlm-20-B-1  1.987  4.233  12.3  42.5

B-.6-Mr1-Rz1-1  6.600  3.0 98.921 B-.6-Mr1-Rz1-2 -1.737  0.057  153.7 -99.90 0 0 0

Mr1-.6-B-1  1.737 -0.057  153.7 -99.9

B-.6-Mr1-Rz1-2  6.600  3.4 99.366 B-.6-Mr1-Rz1-1  1.745 -0.044  153.7 -100.00 0 0 0

Rz1-.6-B-1 -1.745  0.044  153.7 -100.0

B-B-10-Mku-Nbi-1-2  110.000  0.0 95.790 B-10-Mku-Nbi-1 -1.282 -0.637  7.8  89.50 0 0 0

Nbi-10-B-1  1.282  0.637  7.8  89.5

Bga-3-B-1  30.000 -0.2 99.250  7.657 15.809 Bga-10-B-1 -15.809 -7.657  340.6  90.00 0

Bga-10-B-1  110.000  3.5 95.623 Bga-.6-B-1  0.000  0.000  0.0  0.00 0 0 0

-7.000Bga-3-B-1  15.838  8.961  99.9  87.0

B-10-Bga-Nte-1 -0.927 -9.538  52.6  9.7

B-10-Bga-Gsh-1 -14.910  0.577  81.9 -99.9

Bga-.6-B-1  6.600  3.5 95.623 Bga-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Bre-1-B-1  15.000 -2.5 99.717  4.773 9.855 Bre-10-B-1 -4.928 -2.387  211.3  90.00 0

Bre-10-B-1 -4.928 -2.387  211.3  90.0

Bre-10-B-1 -3.000 110.000 -1.0 98.083 Bre-1-B-1  4.935  2.544  29.7  88.90 0 0 0

-3.000Bre-1-B-1  4.935  2.544  29.7  88.9

B-10-Bre-Jb1-1  21.479  30.534  199.8  57.5

B-10-Bre-Sha-1D -22.501 -51.960  303.0  39.7

B-10-Bre-Gso-1 -8.848  16.338  99.4 -47.6

Bta-3-B-1  30.000 -0.9 100.024  1.551 3.201 Bta-10-B-1 -3.201 -1.551  68.4  90.00 0

Bta-10-B-1 -2.000 110.000 -0.1 98.694 Bta-3-B-1  3.203  1.603  19.0  89.40 0 0 0

B-10-Bta-Kgo-1  1.391 -3.161  18.4 -40.3

B-10-Bta-Hye-1 -4.594  1.557  25.8 -94.7

Bwi-3-B-1  30.000 -1.0 99.440  0.623 1.287 Bwi-20-B-1 -1.287 -0.623  27.7  90.00 0
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Bwi-10-B-1  110.000 -0.4 100.050 Bwi-20-B-1  0.000  0.000  0.0  0.00 0 0 0

Bwi-20-B-1  220.000 -0.4 100.050 Bwi-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Bwi-3-B-1  1.288  0.640  3.8  89.5

B-20-Bwi-Rba-1D  2.194 -13.719  36.4 -15.8

B-20-Kli-Bwi-1 -3.482  13.577  36.8 -24.8

B-20-Bwi-KbW-1  0.000 -0.499  1.3  0.0

C-Gfu-B-3  30.000 -2.5 96.234 -1.852 0.000 Gfu-3-B-1  0.000  1.852  37.0  0.00 0

C-Kre-B  30.000 -2.7 99.772 -0.995 0.000 Kre-3-B-1  0.000  0.995  19.2  0.00 0

C-Msh-1-B  15.000 -3.4 95.675 Msh-1-B-1  0.000  0.000  0.0  0.00 0 0 0

C-Rwi-B-1  15.000 -2.5 99.377 Rwi-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Cyi-3-B-1  30.000  7.6 98.263 B-3-Cyi-Cyi/Nko-1  0.149 -0.003  2.9 -100.00 0 0 0

G-Cyi-3-B -0.149  0.003  2.9 -100.0

Cyi-3-B-2  30.000  7.6 98.263 N-Cyi-04-1 -0.149  0.003  2.9 -100.00 0 0 0

G-Cyi-3-B  0.149 -0.003  2.9 -100.0

G-Cyi-3-B  30.000  7.6 98.263 Cyi-3-B-1  0.149 -0.003  2.9 -100.00 0 0 0

Cyi-3-B-2 -0.149  0.003  2.9 -100.0

Gfu-3-B-1  30.000 -2.5 96.234  1.311 2.707 Gfu-10-B-1 -2.707  0.541  55.2 -98.10 0

C-Gfu-B-3  0.000 -1.852  37.0  0.0

Gfu-10-B-1  110.000 -0.5 96.021 Gfu-3-B-1  2.719 -0.444  15.1 -98.70 0 0 0

10-Gfu/Mku/Rln-B -2.719  0.444  15.1 -98.7

G-Gko-1-B  15.000 -3.0 98.812 Gko-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Gko-1-B-2  0.000  0.000  0.0  0.0

G-Gko-3-B  15.000 -3.0 98.812 Gko-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Gko-3-B  0.000  0.000  0.0  0.0

G-Gsh-1-B  11.000  6.8 99.013 Gsh-1-B-1  15.000  0.000  795.1  100.00 0 0 0

Gsh-1-B-2 -15.000  0.000  795.1  100.0

Gha-3-B-1  30.000 -2.8 98.815  3.318 6.852 Gha-10-B-1 -6.852 -3.318  148.3  90.00 0

Gha-10-B-1 -4.000 110.000 -1.8 95.720 Gha-3-B-1  6.855  3.467  42.1  89.20 0 0 0

B-10-Gha-MKi-1 -13.825 -6.589  84.0  90.3

B-10-Gha-Nde-1  6.970  3.122  41.9  91.3

G-Jb2-10-B  110.000 -1.1 96.870 Jb2-10-B-1  23.893 -2.037  129.9 -99.60 0 0 0

Jb2-10-B-2 -23.893  2.037  129.9 -99.6

G-Jb3-1-B  15.000 -1.9 99.421 Jb3-1-B-1  5.959 -0.246  230.9 -99.90 0 0 0

Jb3-1-B-2 -5.959  0.246  230.9 -99.9

G-KbW-1-B-1  11.000  11.7 101.769 KbW-1-B-3 -17.000  0.000  876.8  100.00 0 0 0

KbW-1-B-2  17.000  0.000  876.8  100.0

G-KbW-1-B-2  11.000  11.7 101.769 KbW-1-B-1  8.000  0.000  412.6  100.00 0 0 0

KbW-1-B-4 -8.000  0.000  412.6  100.0

G-KbW-1-B-3  220.000 -0.4 100.050 B-20-Bwi-KbW-2  0.000  0.000  0.0  0.00 0 0 0
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KbW-20-B-2  0.000  0.000  0.0  0.0

Gko-1-B-1  15.000 -3.0 98.812  6.272 12.951 Gko-10-B-1 -4.317 -2.091  186.8  90.00 0

Gko-10-B-1 -4.317 -2.091  186.8  90.0

Gko-10-B-1 -4.317 -2.091  186.8  90.0

G-Gko-1-B  0.000  0.000  0.0  0.0

G-Gko-3-B  0.000  0.000  0.0  0.0

Gko-1-B-2  15.000 -3.0 98.812 G-Gko-1-B  0.000  0.000  0.0  0.00 0 0 0

Gko-3-B  15.000 -3.0 98.812 G-Gko-3-B  0.000  0.000  0.0  0.00 0 0 0

Gko-10-B-1 -4.000 110.000 -1.5 96.272 Gko-1-B-1  4.324  2.235  26.5  88.80 0 0 0

-4.000Gko-1-B-1  4.324  2.235  26.5  88.8

-4.000Gko-1-B-1  4.324  2.235  26.5  88.8

B-10-Gko-Jb1-1 -21.069 -9.965  127.1  90.4

B-10-Gko-MKi-1  8.096  3.260  47.6  92.8

G-Kse-1-B  110.000 -0.4 97.276 Gso-10-B-1  39.905 -4.254  216.5 -99.40 0 0 0

Kse-10-B1 -39.905  4.254  216.5 -99.4

G-Mku-10-B  110.000  0.1 95.881 Mku-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Mku-10-B-2  0.000  0.000  0.0  0.0

G-Mku-.6-B  6.600  1.2 98.924 Mku-.6-B-4  12.000  0.000  1061.1  100.00 0 0 0

Mku-.6-B-2 -12.000  0.000  1061.1  100.0

G-Mus-3-B  30.000  1.0 99.749 Mus-3-B -0.997 -0.728  23.8  80.80 0 0 0

Rka-3-B-1  0.997  0.728  23.8  80.8

G-Nko-3-B  30.000  7.7 98.313 Nko-3-B-1  0.299 -0.007  5.9 -100.00 0 0 0

Nko-3-B-2 -0.299  0.007  5.9 -100.0

G-NtB-3-B  30.000 -1.5 97.932 Kgo-3-B-1  0.000  0.000  0.0  0.00 0 0 0

NtB-3-B1  0.000  0.000  0.0  0.0

G-Ny1-3-B  30.000  3.7 99.820 Ny1-3-B-1  13.984 -0.157  269.6  100.00 0 0 0

Ny1-3-B-2 -13.984  0.157  269.6  100.0

G-Rka5-3-B  30.000  1.0 99.749 Rka5-3-B -1.496  0.032  28.9 -100.00 0 0 0

Rka-3-B-1  1.496 -0.032  28.9 -100.0

G-Rka-3-B  30.000  1.0 99.749 Rka-3-B-1  3.343 -0.003  64.5  100.00 0 0 0

Rka-3-B-2 -3.343  0.003  64.5  100.0

G-Rwa-3-B  30.000 -0.8 99.099 Rwa-3-B-1  0.000  0.000  0.0  0.00 0 0 0

Rwa-3-B-2  0.000  0.000  0.0  0.0

G-Rz1-.06-B  0.600  4.8 99.629 N-Rz1-.06-B-1-1  1.750  0.000  1690.2  100.00 0 0 0

N-Rz1-.06-B-1-2 -1.750  0.000  1690.2  100.0

G-Rz2-.6-B  6.600  6.5 96.896 Rz2-.6-B-1-1  6.375  0.000  575.5  100.00 0 0 0

Rz2-.6-B-1-2 -6.375  0.000  575.5  100.0

Gsh-1-B-1  11.000  6.8 99.013 Gsh-10-B  7.500  0.000  397.6  100.00 0 0 0

Gsh-10-B  7.500  0.000  397.6  100.0
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G-Gsh-1-B -15.000  0.000  795.1  100.0

Gsh-1-B-2  11.000  6.8 99.013  0.000 15.000 G-Gsh-1-B  15.000  0.000  795.1  100.00 0

Gsh-10-B -3.000 110.000  3.9 95.923 Gsh-1-B-1 -7.481  0.382  41.0 -99.90 0 0 0

-3.000Gsh-1-B-1 -7.481  0.382  41.0 -99.9

B-10-Bga-Gsh-2  14.962 -0.764  82.0 -99.9

Gso-1-B-1  15.000 -1.4 99.388  3.353 6.923 Gso-10-B-1 -6.923 -3.353  297.9  90.00 0

Gso-10-B-1 -3.000 110.000 -0.4 97.276 Gso-1-B-1  6.926  3.503  41.9  89.20 0 0 0

B-10-Gso-Nde-1  0.000 -0.179  1.0  0.0

10-Bre/Gso/Msh-B  32.979 -7.577  182.6 -97.5

G-Kse-1-B -39.905  4.254  216.5 -99.4

Hye-3-B-1  30.000 -0.6 100.050  1.551 3.203 Hye-10-B-1 -3.203 -1.551  68.5  90.00 0

Hye-10-B-1 -2.000 110.000  0.1 98.727 Hye-3-B-1  3.205  1.602  19.1  89.50 0 0 0

B-10-Bta-Hye-2  4.603 -2.096  26.9 -91.0

B-10-Hye-Rka-1 -7.809  0.494  41.6 -99.8

Jb1-10-B-1 -4.000 110.000 -1.2 96.844 Jb1-1-B-1  6.797  6.659  51.6  71.40 0 0 0

B-10-Jb1-Jb2-1 -23.884  2.027  129.9 -99.6

B-10-Jb1-Rln-2 -0.914  5.619  30.9 -16.0

B-10-Bre-Jb1-2 -21.270 -30.311  200.7  57.4

B-10-Gko-Jb1-2  21.133  9.881  126.4  90.6

B-10-Jb1-Nbg-1  18.138  6.125  103.8  94.7

Jb1-1-B-1  15.000 -2.1 99.205  6.169 12.737 Jb1-10-B-1 -6.792 -6.437  363.0  72.60 0

B-1-Jb1-Jb3-1 -5.945  0.268  230.9 -99.9

Jb2-.6-B-1  6.600  3.8 98.932  0.000 24.000 Jb2-10-B-2  12.000  0.000  1061.1  100.00 0

Jb2-10-B-2  12.000  0.000  1061.1  100.0

Jb2-10-B-1  110.000 -1.1 96.870 B-10-Jb1-Jb2-2  23.893 -2.037  129.9 -99.60 0 0 0

G-Jb2-10-B -23.893  2.037  129.9 -99.6

Jb2-10-B-2 -2.000 110.000 -1.1 96.870 Jb2-.6-B-1 -11.946  1.019  65.0 -99.60 0 0 0

-2.000Jb2-.6-B-1 -11.946  1.019  65.0 -99.6

G-Jb2-10-B  23.893 -2.037  129.9 -99.6

Jb3-1-B-1  15.000 -1.9 99.421 B-1-Jb1-Jb3-2  5.959 -0.246  230.9 -99.90 0 0 0

G-Jb3-1-B -5.959  0.246  230.9 -99.9

Jb3-1-B-2  15.000 -1.9 99.421 N-Jb3-.04-1 -0.993  0.041  38.5 -99.90 0 0 0

N-Jb3-.04-2 -0.993  0.041  38.5 -99.9

N-Jb3-.04-3 -0.993  0.041  38.5 -99.9

G-Jb3-1-B  5.959 -0.246  230.9 -99.9

Jb3-1-B-2d -2.979  0.123  115.4 -99.9

Jb3-1-B-2d  15.000 -1.9 99.421 N-Jb3-.04-4 -0.993  0.041  38.5 -99.90 0 0 0

N-Jb3-.04-5 -0.993  0.041  38.5 -99.9

N-Jb3-.04-6 -0.993  0.041  38.5 -99.9
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Jb3-1-B-2  2.979 -0.123  115.4 -99.9

Kba-3-B-1  30.000 -3.0 98.888  1.377 2.842 Kba-10-B-1 -2.842 -1.377  61.5  90.00 0

Kba-10-B-1 -5.000 110.000 -1.6 95.245 Kba-3-B-1  2.849  1.461  17.6  89.00 0 0 0

10-Kba/Msh/Rwi-B -5.745 -1.077  32.2  98.3

B-10-Kba-Kre-1  2.896 -0.385  16.1 -99.1

Kbo-3-B-1  30.000  1.8 98.042  0.608 1.255 Kbo-10-B-1 -1.255 -0.608  27.4  90.00 0

Kbo-10-B-1 -2.000 110.000  3.0 97.278 Kbo-3-B-1  1.257  0.641  7.6  89.10 0 0 0

10-Kbo/Kro/Mr2-B -1.257 -0.641  7.6  89.1

Kbu-1-B-1  11.000  6.6 98.615 Kbu-3-B-1 -0.444 -0.216  26.3  89.90 0 0 0

Kbu-10-B-1  11.986 -0.957  640.0 -99.7

Kbu-10-B-1  12.588 -0.972  672.0 -99.7

B-1-Kbu-KbW-1F_T -24.130  2.146  1289.3 -99.6

Kbu-3-B-1 -2.000 30.000  7.1 97.199 Kbu-1-B-1  0.444  0.222  9.8  89.50 0 0 0

B-3-Kbu-Kro/Nko-2 -0.444 -0.222  9.8  89.5

Kbu-10-B-1  110.000  3.2 98.944 Kbu-1-B-1 -11.949  1.666  64.0 -99.00 0 0 0

Kbu-1-B-1 -12.551  1.716  67.2 -99.1

B-10-Kbu-Kro-1  24.499 -3.382  131.2 -99.1

KbW-1-B-1  11.000  11.7 101.769 KbW-1-B-2  8.000  0.000  412.6  100.00 0 0 0

G-KbW-1-B-2 -8.000  0.000  412.6  100.0

KbW-1-B-2  11.000  11.7 101.769 KbW-1-B-1 -8.000  0.000  412.6  100.00 0 0 0

B-1-Kbu-KbW-2F_T  25.000  0.000  1289.3  100.0

G-KbW-1-B-1 -17.000  0.000  876.8  100.0

KbW-1-B-3  11.000  11.7 101.769  0.000 17.000 G-KbW-1-B-1  17.000  0.000  876.8  100.00 0

KbW-1-B-4  11.000  11.7 101.769  0.000 8.000 G-KbW-1-B-2  8.000  0.000  412.6  100.00 0

KbW-1-B-5  20.000 -0.4 100.050 KbW-20-B-2  0.000  0.000  0.0  0.00 0 0 0

KbW-20-B-2  220.000 -0.4 100.050 KbW-1-B-5  0.000  0.000  0.0  0.00 0 0 0

G-KbW-1-B-3  0.000  0.000  0.0  0.0

Kgo-3-B-1  30.000 -1.5 97.932  2.202 4.546 Kgo-10-B-1 -2.273 -1.101  49.6  90.00 0

Kgo-10-B-1 -2.273 -1.101  49.6  90.0

G-NtB-3-B  0.000  0.000  0.0  0.0

Kgo-10-B-1  110.000 -0.4 99.008 Kgo-3-B-1  2.277  1.156  13.5  89.20 0 0 0

Kgo-3-B-1  2.277  1.156  13.5  89.2

Kgo-20-B-1 -0.803 -20.492  108.7  3.9

B-10-Kgo-MKi-2  16.985  11.890  109.9  81.9

B-10-Kgo-Kli-1 -19.350  4.285  105.1 -97.6

B-10-Bta-Kgo-2 -1.384  2.005  12.9 -56.8

Kgo-20-B-1 -3.000 220.000 -0.4 99.386 Kgo-10-B-1  0.819  21.207  56.0  3.90 0 0 0

B-20-Kgo-Kli-1 -8.895 -13.275  42.2  55.7

B-20-Kgo-Rwa-1  8.076 -7.932  29.9 -71.3
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Kli-3-B-1  30.000 -0.2 99.880  0.628 1.297 Kli-10-B-1 -1.297 -0.628  27.8  90.00 0

Kli-10-B-1 -2.000 110.000  0.9 99.219 Kli-3-B-1  1.302  0.663  7.7  89.10 0 0 0

Kli-20-B-1  12.411 -8.314  79.0 -83.1

B-10-Kgo-Kli-2  19.494 -4.795  106.2 -97.1

B-10-Kli-Kro-2 -24.527  13.310  147.6 -87.9

B-10-Kli-Rka-1  5.201 -0.993  28.0 -98.2

B-10-Kli-Ny1-1 -13.881  0.130  73.4  100.0

Kli-20-B-1 -1.000 220.000 -0.3 99.585 Kli-10-B-1 -12.402  8.692  39.9 -81.90 0 0 0

B-20-Kgo-Kli-2  8.902  10.547  36.4  64.5

B-20-Kli-Bwi-2  3.500 -19.238  51.5 -17.9

Kre-3-B-1  30.000 -2.7 99.772  1.399 2.888 Kre-10-B-1 -2.888 -0.403  56.2  99.00 0

C-Kre-B  0.000 -0.995  19.2  0.0

Kre-10-B-1 -5.000 110.000 -1.9 95.054 Kre-3-B-1  2.890  0.446  16.1  98.80 0 0 0

B-10-Kba-Kre-2 -2.890 -0.446  16.1  98.8

Kro-3-B-1  30.000  1.4 99.505  0.624 1.288 Kro-10-B-1 -1.288 -0.624  27.7  90.00 0

Kro-10-B-1 -2.000 110.000  2.5 98.726 Kro-3-B-1  1.291  0.658  7.7  89.10 0 0 0

B-10-Kbu-Kro-2 -24.407  3.267  130.9 -99.1

B-10-Kbo-Kro-1 -1.672  9.463  51.1 -17.4

B-10-Kli-Kro-1  24.787 -13.389  149.8 -88.0

Kse-1-B-1  11.000  5.7 96.957  0.000 40.000 Kse-10-B1  40.000  0.000  2165.3  100.00 0

Kse-10-B1  110.000 -0.4 97.276 Kse-1-B-1 -39.905  4.254  216.5 -99.40 0 0 0

G-Kse-1-B  39.905 -4.254  216.5 -99.4

MKi-3-B-1  30.000 -4.9 95.008  10.674 22.039 MKi-10-B-1 -22.039 -10.674  496.0  90.00 0

MKi-10-B-1 -2.000 110.000 -1.6 96.151 MKi-3-B-1  22.076  12.334  138.0  87.30 0 0 0

10-Gko/Kgo/MKi-B -24.837 -15.927  161.1  84.2

B-10-MKi-Nbg-2 -11.103 -2.864  62.6  96.8

B-10-Gha-MKi-2  13.864  6.457  83.5  90.7

Mku-3-B-1  1.000 30.000 -1.2 97.670  4.735 9.777 Mku-.6-B-1 -9.777 -4.735  214.1  90.00 0

Mku-10-B-1 -7.000 110.000  0.1 95.881 Mku-.6-B-1 -2.197  5.527  32.6 -36.90 0 0 0

B-10-Gfu-Mku-2  9.177 -6.530  61.7 -81.5

B-10-Mku-Nta-1 -8.263  0.986  45.6 -99.3

B-10-Mku-Nbi-1  1.283  0.017  7.0  100.0

G-Mku-10-B  0.000  0.000  0.0  0.0

Mku-10-B-2  110.000  0.1 95.881 G-Mku-10-B  0.000  0.000  0.0  0.00 0 0 0

Mku-.6-B-1  6.600  1.2 98.924 Mku-3-B-1  9.789  5.261  982.7  88.10 0 0 0

Mku-10-B-1  2.211 -5.261  504.6 -38.7

Mku-.6-B-4 -6.000  0.000  530.6  100.0

Mku-.6-B-3 -3.000  0.000  265.3  100.0

Mku-.6-B-5  0.000  0.000  0.0  0.0
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Mku-.6-B-6 -3.000  0.000  265.3  100.0

Mku-.6-B-2  6.600  1.2 98.924  0.000 12.000 G-Mku-.6-B  12.000  0.000  1061.1  100.00 0

Mku-.6-B-3  6.600  1.2 98.924 Mku-.6-B-4 -6.000  0.000  530.6  100.00 0 0 0

Mku-.6-B-1  3.000  0.000  265.3  100.0

Mku-.6-B-5  0.000  0.000  0.0  0.0

Mku-.6-B-6  3.000  0.000  265.3  100.0

Mku-.6-B-4  6.600  1.2 98.924 Mku-.6-B-1  6.000  0.000  530.6  100.00 0 0 0

Mku-.6-B-3  6.000  0.000  530.6  100.0

G-Mku-.6-B -12.000  0.000  1061.1  100.0

Mku-.6-B-5  6.600  1.2 98.924 Mku-.6-B-1  0.000  0.000  0.0  0.00 0 0 0

Mku-.6-B-3  0.000  0.000  0.0  0.0

Mku-.6-B-6  6.600  1.2 98.924 Mku-.6-B-3 -3.000  0.000  265.3  100.00 0 0 0

Mku-.6-B-1  3.000  0.000  265.3  100.0

Mr1-.6-B-1  6.600  3.0 98.921 Mr1-10-B-1 -1.076 -1.524  165.0  57.70 0 0 0

Mr1-3-B-1  2.813  1.467  280.6  88.7

B-.6-Mr1-Rz1-1 -1.737  0.057  153.7 -99.9

Mr1-10-B-1 -4.000 110.000  3.6 96.587 Mr1-.6-B-1  1.079  1.561  10.3  56.90 0 0 0

B-10-Mr1-Mr2-1 -1.079 -1.561  10.3  56.9

Mr1-3-B-1  3.000 30.000  1.3 100.140  1.359 2.806 Mr1-.6-B-1 -2.806 -1.359  59.9  90.00 0

Mr2-10-B-1  110.000  3.6 96.590 B-10-Mr2-Rz2-1 -6.347 -0.062  34.5  100.00 0 0 0

Mr2-10-B-2  6.347  0.062  34.5  100.0

Mr2-10-B-2  110.000  3.6 96.590 B-10-Mr2/Nte-1  5.268 -1.488  29.7 -96.20 0 0 0

B-10-Mr1-Mr2-2  1.079  1.550  10.3  57.1

Mr2-10-B-1 -6.347 -0.062  34.5  100.0

Msh-1-B-1  15.000 -3.4 95.675  7.270 15.010 Msh-10-B-1 -7.505 -3.635  335.5  90.00 0

Msh-10-B-1 -7.505 -3.635  335.5  90.0

C-Msh-1-B  0.000  0.000  0.0  0.0

Msh-10-B-1 -2.000 110.000 -1.2 95.886 Msh-1-B-1  7.524  4.014  46.7  88.20 0 0 0

-2.000Msh-1-B-1  7.524  4.014  46.7  88.2

B-10-Gso-Msh-2 -23.793 -8.972  139.2  93.6

B-10-Kba-Msh-2  8.658  1.718  48.3  98.1

B-10-Msh-Nga-1  0.087 -0.775  4.3 -11.2

Mus-3-B  30.000  1.0 99.749 Mus-.6-B -0.997 -0.728  23.8  80.80 0 0 0

G-Mus-3-B  0.997  0.728  23.8  80.8

Mus-.6-B  6.600  1.8 100.961  0.750 1.000 Mus-3-B  1.000  0.750  108.3  80.00 0

Nbg-3-B-1  30.000 -2.2 99.627  3.368 6.953 Nbg-10-B-1 -3.477 -1.684  74.6  90.00 0

Nbg-10-B-1 -3.477 -1.684  74.6  90.0

Nbg-10-B-1 -4.000 110.000 -1.4 96.366 Nbg-3-B-1  3.480  1.744  21.2  89.40 0 0 0

-4.000Nbg-3-B-1  3.480  1.744  21.2  89.4
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B-10-Jb1-Nbg-2 -18.079 -6.215  104.1  94.6

B-10-MKi-Nbg-1  11.120  2.728  62.4  97.1

Nbi-3-B-1  30.000 -0.6 99.172  0.620 1.281 Nbi-10-B-1 -1.281 -0.620  27.6  90.00 0

Nbi-10-B-1 -4.000 110.000  0.0 95.790 Nbi-3-B-1  1.282  0.637  7.8  89.50 0 0 0

B-B-10-Mku-Nbi-1-2 -1.282 -0.637  7.8  89.5

N-Cyi-04-1  0.400  8.7 98.706  0.000 0.150 Cyi-3-B-2  0.150  0.000  219.3  100.00 0

Nde-3-B-1  30.000 -2.8 99.564  3.364 6.945 Nde-10-B-1 -3.473 -1.682  74.6  90.00 0

Nde-10-B-1 -3.473 -1.682  74.6  90.0

Nde-10-B-1 -5.000 110.000 -2.0 95.302 Nde-3-B-1  3.476  1.742  21.4  89.40 0 0 0

-5.000Nde-3-B-1  3.476  1.742  21.4  89.4

B-10-Gha-Nde-2 -6.951 -3.484  42.8  89.4

Nga-3-B-1  30.000 -2.0 99.123  1.382 2.854 Nga-10-B-1 -2.854 -1.382  61.6  90.00 0

Nga-10-B-1 -4.000 110.000 -1.2 95.905 Nga-3-B-1  2.857  1.434  17.5  89.40 0 0 0

B-10-Nga-Rln-1 -2.770 -0.936  16.0  94.7

B-10-Msh-Nga-2 -0.087 -0.498  2.8  17.2

N-Jb3-.04-1  0.400  0.5 100.021  0.000 1.000 Jb3-1-B-2  1.000  0.000  1443.1  100.00 0

N-Jb3-.04-2  0.400  0.5 100.021  0.000 1.000 Jb3-1-B-2  1.000  0.000  1443.1  100.00 0

N-Jb3-.04-3  0.400  0.5 100.021  0.000 1.000 Jb3-1-B-2  1.000  0.000  1443.1  100.00 0

N-Jb3-.04-4  0.400  0.5 100.021  0.000 1.000 Jb3-1-B-2d  1.000  0.000  1443.1  100.00 0

N-Jb3-.04-5  0.400  0.5 100.021  0.000 1.000 Jb3-1-B-2d  1.000  0.000  1443.1  100.00 0

N-Jb3-.04-6  0.400  0.5 100.021  0.000 1.000 Jb3-1-B-2d  1.000  0.000  1443.1  100.00 0

Nko-3-B-1  30.000  7.7 98.313 B-3-Nko-Cyi/Nko-1  0.299 -0.007  5.9 -100.00 0 0 0

G-Nko-3-B -0.299  0.007  5.9 -100.0

Nko-3-B-2  30.000  7.7 98.313 N-Nko-04-B-2 -0.299  0.007  5.9 -100.00 0 0 0

G-Nko-3-B  0.299 -0.007  5.9 -100.0

N-Nko-04-B-2  0.400  9.1 98.681  0.000 0.300 Nko-3-B-2  0.300  0.000  438.8  100.00 0

N-Ny1-.6-2*  6.600  6.6 100.000  0.544 14.000 Ny1-3-B-2  14.000  0.544  1225.6  99.90 0

N-Rka-.6-2*  6.600  2.6 100.000  0.090 3.350 Rka-3-B-2  3.350  0.090  293.2  100.00 0

N-Rz1-.06-B-1-1  0.600  4.8 99.629 Rz1-.6-B-1  1.750  0.000  1690.2  100.00 0 0 0

G-Rz1-.06-B -1.750  0.000  1690.2  100.0

N-Rz1-.06-B-1-2  0.600  4.8 99.629  0.000 1.750 G-Rz1-.06-B  1.750  0.000  1690.2  100.00 0

Nta-3-B-1  2.000 30.000  1.7 100.763  1.424 2.940 Nta-.6-B-1 -2.940 -1.424  62.4  90.00 0

Nta-10-B-1 -4.000 110.000  0.6 96.032 Nta-.6-B-1 -4.145  0.883  23.2 -97.80 0 0 0

-4.000Nta-.6-B-1 -4.145  0.883  23.2 -97.8

B-10-Mku-Nta-2  8.289 -1.765  46.3 -97.8

Nta-.6-B-1  6.600  2.6 99.592 Nta-3-B-1  2.943  1.479  289.3  89.40 0 0 0

Nta-10-B-1  4.154 -0.739  370.6 -98.5

Nta-10-B-1  4.154 -0.739  370.6 -98.5

Nta-.6-B-3 -11.250  0.000  988.2  100.0
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Nta-.6-B-2  6.600  2.6 99.592  0.000 11.250 Nta-.6-B-3  11.250  0.000  988.2  100.00 0

Nta-.6-B-3  6.600  2.6 99.592 Nta-.6-B-1  11.250  0.000  988.2  100.00 0 0 0

Nta-.6-B-2 -11.250  0.000  988.2  100.0

NtB-3-B1  30.000 -1.5 97.932 G-NtB-3-B  0.000  0.000  0.0  0.00 0 0 0

Nte-3-B-1  30.000  2.7 98.921  0.617 1.275 Nte-10-B-1 -1.275 -0.617  27.6  90.00 0

Nte-10-B-1 -3.000 110.000  3.3 96.543 Nte-3-B-1  1.276  0.635  7.7  89.50 0 0 0

B-10-Kbo/Nte-2  3.015 -10.520  59.5 -27.6

B-10-Mr2/Nte-2 -5.260  0.879  29.0 -98.6

B-10-Bga-Nte-2  0.969  9.006  49.2  10.7

Ny1-10-B-1  110.000  1.7 99.843 Ny1-3-B-1 -13.974  0.648  73.5 -99.90 0 0 0

B-10-Kli-Ny1-2  13.974 -0.648  73.5 -99.9

Ny1-3-B-1  30.000  3.7 99.820 Ny1-10-B-1  13.984 -0.157  269.6  100.00 0 0 0

G-Ny1-3-B -13.984  0.157  269.6  100.0

Ny1-3-B-2  30.000  3.7 99.820 N-Ny1-.6-2 -13.984  0.157  269.6  100.00 0 0 0

G-Ny1-3-B  13.984 -0.157  269.6  100.0

Rba-3-B-1  30.000 -1.1 99.513  0.624 1.289 Rba-20-B-1 -1.289 -0.624  27.7  90.00 0

Rba-20-B-1  220.000 -0.5 100.123 Rba-3-B-1  1.290  0.641  3.8  89.50 0 0 0

B-20-Bwi-Rba-2D -2.193 -3.099  10.0  57.8

B-20-Rba-Sha-1  0.903  2.458  6.9  34.5

Rka5-.6-B  6.600  2.3 99.977  0.000 1.500 Rka5-3-B  1.500  0.000  131.2  100.00 0

Rka5-3-B  30.000  1.0 99.749 Rka5-.6-B -1.496  0.032  28.9 -100.00 0 0 0

G-Rka5-3-B  1.496 -0.032  28.9 -100.0

Rka-3-B-1  30.000  1.0 99.749  1.543 3.186 Rka-10-B-1  1.325 -0.425  26.9 -95.20 0

Rka-10-B-1  1.325 -0.425  26.9 -95.2

G-Rka-3-B -3.343  0.003  64.5  100.0

G-Rka5-3-B -1.496  0.032  28.9 -100.0

G-Mus-3-B -0.997 -0.728  23.8  80.8

Rka-3-B-2  30.000  1.0 99.749 N-Rka-.6-2 -3.343  0.003  64.5  100.00 0 0 0

G-Rka-3-B  3.343 -0.003  64.5  100.0

Rka-10-B-1 -1.000 110.000  0.5 98.993 Rka-3-B-1 -1.325  0.438  7.4 -94.90 0 0 0

-1.000Rka-3-B-1 -1.325  0.438  7.4 -94.9

B-10-Kli-Rka-2 -5.186  0.188  27.5 -99.9

B-10-Hye-Rka-2  7.835 -1.064  41.9 -99.1

Rlm-3-B-1  30.000 -1.8 99.253  3.345 6.906 Rlm-10-B-1 -6.906 -3.345  148.8  90.00 0

Rlm-10-B-1 -1.000 110.000 -0.8 99.147 Rlm-3-B-1  6.910  3.494  41.0  89.20 0 0 0

Rlm-20-B-1 -6.910 -3.494  41.0  89.2

Rlm-20-B-1  220.000 -0.4 99.456 Rlm-10-B-1  6.911  3.545  20.5  89.00 0 0 0

B-20-Sha-Rlm-2D -1.987 -4.233  12.3  42.5

B-20-Rlm-Rwa-1D -4.924  0.688  13.1 -99.0
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Rln-3-B-1  30.000 -1.7 95.458  1.292 2.668 Rln-10-B-1 -2.668 -1.292  59.8  90.00 0

Rln-10-B-1  110.000 -0.9 96.213 Rln-3-B-1  2.671  1.340  16.3  89.40 0 0 0

10-Gfu/Jb1/Rln-B -5.448 -1.110  30.3  98.0

B-10-Nga-Rln-2  2.777 -0.230  15.2 -99.7

Rwa-3-B-1  30.000 -0.8 99.099  1.525 3.148 Rwa-20-B-1 -3.148 -1.525  67.9  90.00 0

G-Rwa-3-B  0.000  0.000  0.0  0.0

Rwa-3-B-2  30.000 -0.8 99.099 G-Rwa-3-B  0.000  0.000  0.0  0.00 0 0 0

Rwa-20-B-1  220.000 -0.4 99.437 Rwa-3-B-1  3.149  1.551  9.3  89.70 0 0 0

B-20-Rlm-Rwa-2D  4.924 -7.644  24.0 -54.2

B-20-Kgo-Rwa-2 -8.073  6.093  26.7 -79.8

Rwi-1-B-1  15.000 -2.5 99.377  1.389 2.868 Rwi-10-B-1 -2.868 -1.389  123.4  90.00 0

C-Rwi-B-1  0.000  0.000  0.0  0.0

Rwi-10-B-1 -5.000 110.000 -1.7 95.149 Rwi-1-B-1  2.870  1.440  17.7  89.40 0 0 0

B-10-Kba-Rwi-2 -2.870 -1.440  17.7  89.4

Rz1-.6-B-1  6.600  3.4 99.366 N-Rz1-.06-B-1-1 -1.745  0.044  153.7 -100.00 0 0 0

B-.6-Mr1-Rz1-2  1.745 -0.044  153.7 -100.0

Rz2-.6-B-1-1  6.600  6.5 96.896 Rz2-10-B-1  6.375  0.000  575.5  100.00 0 0 0

G-Rz2-.6-B -6.375  0.000  575.5  100.0

Rz2-.6-B-1-2  6.600  6.5 96.896  0.000 6.375 G-Rz2-.6-B  6.375  0.000  575.5  100.00 0

Rz2-10-B-1  110.000  3.8 96.764 Rz2-.6-B-1-1 -6.359  0.303  34.5 -99.90 0 0 0

B-10-Mr2-Rz2-2  6.359 -0.303  34.5 -99.9

Sha-3-B-1  30.000 -2.1 100.183  3.401 7.023 Sha-10-B-1 -7.023 -3.401  149.9  90.00 0

Sha-10-B-1 -2.000 110.000 -1.1 99.064 Sha-3-B-1  7.026  3.553  41.7  89.20 0 0 0

Sha-20-B-1 -29.800 -55.459  333.6  47.3

B-10-Bre-Sha-2D  22.774  51.906  300.3  40.2

Sha-20-B-1 -2.000 220.000 -0.4 99.402 Sha-10-B-1  29.838  57.141  170.2  46.30 0 0 0

B-20-Sha-Rlm-1D  1.988 -12.151  32.5 -16.1

B-20-Rba-Sha-2 -0.888 -16.629  44.0  5.3

B-20-Mra-Sha-2D -30.938 -28.362  110.8  73.7

 * Indicates a  voltage regulated bus ( voltage controlled or swing type machine connected to it) 

 #  Indicates a bus with a load mismatch of more than 0.1 MVA
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3-Cyi/Nko-B  30.000  11.3 101.600 B-3-Cyi-Cyi/Nko-1 -0.297 -0.004  5.6  100.00 0 0 0

3-Cyi-Ghi-B  0.892 -0.005  16.9  100.0

B-3-Nko-Cyi/Nko-1 -0.595  0.009  11.3 -100.0

3-Cyi-Ghi-B  30.000  11.2 101.488 B-3-Cyi-Ghi-2  0.000 -0.082  1.6  0.00 0 0 0

3-Cyi/Nko-B -0.891 -0.003  16.9  100.0

3-Kro/Kbu-B  0.891  0.085  17.0  99.6

3-Kro/Kbu-B  30.000  10.4 100.230 B-3-Kbu-Kro-2  0.000 -0.029  0.6  0.00 0 0 0

B-3-Kbu-Kro/Nko-2  0.882  0.184  17.3  97.9

3-Cyi-Ghi-B -0.882 -0.155  17.2  98.5

10-Bre/Gso/Msh-B  110.000  0.4 97.488 B-10-Bre-Gso-1  9.725 -16.373  102.5 -51.10 0 0 0

B-10-Gso-Msh-2  23.228  8.802  133.7  93.5

Gso-10-B-1 -32.952  7.571  182.0 -97.5

10-Gfu/Jb1/Rln-B  110.000  0.0 96.682 10-Gfu/Mku/Rln-B -9.102  3.660  53.3 -92.80 0 0 0

B-10-Jb1-Rln-2  2.784 -4.963  30.9 -48.9

Rln-10-B-1  6.318  1.302  35.0  97.9

10-Gfu/Mku/Rln-B  110.000  0.6 96.727 B-10-Gfu-Mku-2 -11.897  4.574  69.2 -93.30 0 0 0

10-Gfu/Jb1/Rln-B  9.142 -4.121  54.4 -91.2

Gfu-10-B-1  2.755 -0.453  15.1 -98.7

10-Gko/Kgo/MKi-B  110.000 -0.6 96.312 B-10-Gko-MKi-1 -5.294 -5.228  40.5  71.20 0 0 0

B-10-Kgo-MKi-2 -21.786 -8.812  128.1  92.7

MKi-10-B-1  27.080  14.040  166.2  88.8

10-Kba/Msh/Rwi-B  110.000 -0.8 95.498 B-10-Kba-Msh-2 -8.604 -2.300  48.9  96.60 0 0 0

B-10-Kba-Rwi-2  2.886  1.226  17.2  92.0

Kba-10-B-1  5.718  1.074  32.0  98.3

10-Kbo/Kro/Mr2-B  110.000  6.2 99.023 10-Kbo/Nte-B -11.108  6.555  68.4 -86.10 0 0 0

B-10-Kbo-Kro-1  9.834 -7.205  64.6 -80.7

Kbo-10-B-1  1.275  0.650  7.6  89.1

10-Kbo/Nte-B  110.000  6.7 98.788 10-Kbo/Kro/Mr2-B  11.152 -7.090  70.2 -84.40 0 0 0

B-10-Kbo/Nte-2 -11.152  7.090  70.2 -84.4

10-Mr2/Nte-B  110.000  6.8 98.796 B-10-Mr2/Nte-1 -13.257  1.193  70.7 -99.60 0 0 0

B-10-Mr2/Nte-2  13.257 -1.193  70.7 -99.6

20-Mra-B*  220.000  0.0 100.000  0.238 0.686 B-20-Mra-Sha-2D  0.686  0.238  1.9  94.50 0

B-1-Jb1-Jb3-1  15.000 -1.2 99.420 B-1-Jb1-Jb3-2 -5.945  0.267  230.4 -99.90 0 0 0

Jb1-1-B-1  5.945 -0.267  230.4 -99.9

B-1-Jb1-Jb3-2  15.000 -1.0 99.635 B-1-Jb1-Jb3-1  5.959 -0.245  230.4 -99.90 0 0 0

Jb3-1-B-1 -5.959  0.245  230.4 -99.9
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B-1-Kbu-KbW-1F_T  11.000  9.1 99.427 B-1-Kbu-KbW-2F_T -24.143  2.113  1279.4 -99.60 0 0 0

Kbu-1-B-1  24.143 -2.113  1279.4 -99.6

B-1-Kbu-KbW-2F_T  11.000  14.2 102.562 B-1-Kbu-KbW-1F_T  25.000  0.000  1279.4  100.00 0 0 0

KbW-1-B-2 -25.000  0.000  1279.4  100.0

B-3-Cyi-Cyi/Nko-1  30.000  11.4 101.657 3-Cyi/Nko-B  0.297 -0.010  5.6 -99.90 0 0 0

Cyi-3-B-1 -0.297  0.010  5.6 -99.9

B-3-Cyi-Ghi-2  30.000  11.2 101.558 3-Cyi-Ghi-B  0.000  0.000  0.0  0.00 0 0 0

B-3-Kbu-Kro/Nko-2  30.000  10.2 99.999 3-Kro/Kbu-B -0.880 -0.196  17.3  97.60 0 0 0

Kbu-3-B-1  0.880  0.196  17.3  97.6

B-3-Kbu-Kro-2  30.000  10.4 100.239 3-Kro/Kbu-B  0.000  0.000  0.0  0.00 0 0 0

B-3-Nko-Cyi/Nko-1  30.000  11.5 101.747 3-Cyi/Nko-B  0.596 -0.027  11.3 -99.90 0 0 0

Nko-3-B-1 -0.596  0.027  11.3 -99.9

B-10-Bga-Gsh-1  110.000  6.9 98.234 B-10-Bga-Gsh-2 -14.910 -2.995  81.3  98.00 0 0 0

Bga-10-B-1  14.910  2.995  81.3  98.0

B-10-Bga-Gsh-2  110.000  7.2 98.682 B-10-Bga-Gsh-1  14.960  2.789  80.9  98.30 0 0 0

Gsh-10-B -14.960 -2.789  80.9  98.3

B-10-Bga-Nte-1  110.000  6.9 98.234 B-10-Bga-Nte-2 -0.805 -5.899  31.8  13.50 0 0 0

Bga-10-B-1  0.805  5.899  31.8  13.5

B-10-Bga-Nte-2  110.000  6.8 98.785 B-10-Bga-Nte-1  0.819  5.280  28.4  15.30 0 0 0

Nte-10-B-1 -0.819 -5.280  28.4  15.3

B-10-Bre-Gso-1  110.000 -0.3 98.257 10-Bre/Gso/Msh-B -9.606  16.157  100.4 -51.10 0 0 0

Bre-10-B-1  9.606 -16.157  100.4 -51.1

B-10-Bre-Jb1-1  110.000 -0.3 98.257 B-10-Bre-Jb1-2  14.626  32.799  191.8  40.70 0 0 0

Bre-10-B-1 -14.626 -32.799  191.8  40.7

B-10-Bre-Jb1-2  110.000 -0.3 97.051 B-10-Bre-Jb1-1 -14.433 -32.609  192.9  40.50 0 0 0

Jb1-10-B-1  14.433  32.609  192.9  40.5

B-10-Bre-Sha-1D  110.000 -0.3 98.257 B-10-Bre-Sha-2D -14.756 -53.976  298.9  26.40 0 0 0

Bre-10-B-1  14.756  53.976  298.9  26.4

B-10-Bre-Sha-2D  110.000 -0.4 99.202 B-10-Bre-Sha-1D  15.022  53.906  296.1  26.80 0 0 0

Sha-10-B-1 -15.022 -53.906  296.1  26.8

B-10-Bta-Hye-1  110.000  1.8 98.798 B-10-Bta-Hye-2 -8.336  1.901  45.4 -97.50 0 0 0

Bta-10-B-1  8.336 -1.901  45.4 -97.5

B-10-Bta-Hye-2  110.000  2.2 98.948 B-10-Bta-Hye-1  8.365 -2.402  46.2 -96.10 0 0 0

Hye-10-B-1 -8.365  2.402  46.2 -96.1

B-10-Bta-Kgo-1  110.000  1.8 98.798 B-10-Bta-Kgo-2  5.186 -3.478  33.2 -83.00 0 0 0

Bta-10-B-1 -5.186  3.478  33.2 -83.0

B-10-Bta-Kgo-2  110.000  1.2 98.864 B-10-Bta-Kgo-1 -5.157  2.367  30.1 -90.90 0 0 0

Kgo-10-B-1  5.157 -2.367  30.1 -90.9

B-10-Gfu-Mku-2  110.000  1.2 96.805 10-Gfu/Mku/Rln-B  11.958 -4.941  70.2 -92.40 0 0 0
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Mku-10-B-1 -11.958  4.941  70.2 -92.4

B-10-Gha-MKi-1  110.000 -0.8 95.881 B-10-Gha-MKi-2 -13.867 -6.608  84.1  90.30 0 0 0

Gha-10-B-1  13.867  6.608  84.1  90.3

B-10-Gha-MKi-2  110.000 -0.6 96.312 B-10-Gha-MKi-1  13.906  6.476  83.6  90.70 0 0 0

MKi-10-B-1 -13.906 -6.476  83.6  90.7

B-10-Gha-Nde-1  110.000 -0.8 95.881 B-10-Gha-Nde-2  6.991  3.131  41.9  91.30 0 0 0

Gha-10-B-1 -6.991 -3.131  41.9  91.3

B-10-Gha-Nde-2  110.000 -1.0 95.462 B-10-Gha-Nde-1 -6.972 -3.494  42.9  89.40 0 0 0

Nde-10-B-1  6.972  3.494  42.9  89.4

B-10-Gko-Jb1-1  110.000 -0.6 96.451 B-10-Gko-Jb1-2 -18.310 -11.803  118.5  84.10 0 0 0

Gko-10-B-1  18.310  11.803  118.5  84.1

B-10-Gko-Jb1-2  110.000 -0.3 97.051 B-10-Gko-Jb1-1  18.365  11.693  117.7  84.40 0 0 0

Jb1-10-B-1 -18.365 -11.693  117.7  84.4

B-10-Gko-MKi-1  110.000 -0.6 96.451 10-Gko/Kgo/MKi-B  5.298  5.078  39.9  72.20 0 0 0

Gko-10-B-1 -5.298 -5.078  39.9  72.2

B-10-Gso-Msh-2  110.000 -0.4 96.138 10-Bre/Gso/Msh-B -23.020 -8.826  134.6  93.40 0 0 0

Msh-10-B-1  23.020  8.826  134.6  93.4

B-10-Gso-Nde-1  110.000  0.4 97.488 B-10-Gso-Nde-2  0.000 -0.180  1.0  0.00 0 0 0

Gso-10-B-1  0.000  0.180  1.0  0.0

B-10-Gso-Nde-2  110.000  0.4 97.490 B-10-Gso-Nde-1  0.000  0.000  0.0  0.00 0 0 0

B-10-Hye-Rka-1  110.000  2.2 98.948 B-10-Hye-Rka-2 -11.525  0.823  61.3 -99.70 0 0 0

Hye-10-B-1  11.525 -0.823  61.3 -99.7

B-10-Hye-Rka-2  110.000  2.8 99.347 B-10-Hye-Rka-1  11.583 -1.332  61.6 -99.30 0 0 0

Rka-10-B-1 -11.583  1.332  61.6 -99.3

B-10-Jb1-Jb2-1  110.000 -0.3 97.051 B-10-Jb1-Jb2-2 -23.884  2.018  129.6 -99.60 0 0 0

Jb1-10-B-1  23.884 -2.018  129.6 -99.6

B-10-Jb1-Jb2-2  110.000 -0.2 97.078 B-10-Jb1-Jb2-1  23.893 -2.029  129.6 -99.60 0 0 0

Jb2-10-B-1 -23.893  2.029  129.6 -99.6

B-10-Jb1-Nbg-1  110.000 -0.3 97.051 B-10-Jb1-Nbg-2  15.879  7.983  96.1  89.30 0 0 0

Jb1-10-B-1 -15.879 -7.983  96.1  89.3

B-10-Jb1-Nbg-2  110.000 -0.5 96.550 B-10-Jb1-Nbg-1 -15.828 -8.092  96.6  89.00 0 0 0

Nbg-10-B-1  15.828  8.092  96.6  89.0

B-10-Jb1-Rln-2  110.000 -0.3 97.051 10-Gfu/Jb1/Rln-B -2.767  4.235  27.4 -54.70 0 0 0

Jb1-10-B-1  2.767 -4.235  27.4 -54.7

B-10-Kba-Kre-1  110.000 -0.8 95.498 B-10-Kba-Kre-2  2.856 -0.394  15.8 -99.10 0 0 0

Kba-10-B-1 -2.856  0.394  15.8 -99.1

B-10-Kba-Kre-2  110.000 -1.1 95.311 B-10-Kba-Kre-1 -2.850 -0.441  15.9  98.80 0 0 0

Kre-10-B-1  2.850  0.441  15.9  98.8

B-10-Kba-Msh-2  110.000 -0.4 96.138 10-Kba/Msh/Rwi-B  8.645  1.717  48.1  98.10 0 0 0
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Msh-10-B-1 -8.645 -1.717  48.1  98.1

B-10-Kba-Rwi-2  110.000 -0.9 95.402 10-Kba/Msh/Rwi-B -2.884 -1.447  17.8  89.40 0 0 0

Rwi-10-B-1  2.884  1.447  17.8  89.4

B-10-Kbo/Nte-2  110.000  6.8 98.785 10-Kbo/Nte-B  11.154 -7.100  70.3 -84.40 0 0 0

Nte-10-B-1 -11.154  7.100  70.3 -84.4

B-10-Kbo-Kro-1  110.000  5.1 99.530 10-Kbo/Kro/Mr2-B -9.762  6.084  60.7 -84.90 0 0 0

Kro-10-B-1  9.762 -6.084  60.7 -84.9

B-10-Kbu-Kro-1  110.000  5.8 99.752 B-10-Kbu-Kro-2  24.946 -3.416  132.5 -99.10 0 0 0

Kbu-10-B-1 -24.946  3.416  132.5 -99.1

B-10-Kbu-Kro-2  110.000  5.1 99.530 B-10-Kbu-Kro-1 -24.851  3.300  132.2 -99.10 0 0 0

Kro-10-B-1  24.851 -3.300  132.2 -99.1

B-10-Kgo-Kli-1  110.000  1.2 98.864 B-10-Kgo-Kli-2 -29.206  4.461  156.9 -98.90 0 0 0

Kgo-10-B-1  29.206 -4.461  156.9 -98.9

B-10-Kgo-Kli-2  110.000  3.1 99.440 B-10-Kgo-Kli-1  29.524 -4.452  157.6 -98.90 0 0 0

Kli-10-B-1 -29.524  4.452  157.6 -98.9

B-10-Kgo-MKi-2  110.000  1.2 98.864 10-Gko/Kgo/MKi-B  22.091  8.380  125.4  93.50 0 0 0

Kgo-10-B-1 -22.091 -8.380  125.4  93.5

B-10-Kli-Kro-1  110.000  5.1 99.530 B-10-Kli-Kro-2  33.327 -10.040  183.5 -95.70 0 0 0

Kro-10-B-1 -33.327  10.040  183.5 -95.7

B-10-Kli-Kro-2  110.000  3.1 99.440 B-10-Kli-Kro-1 -32.934  10.348  182.2 -95.40 0 0 0

Kli-10-B-1  32.934 -10.348  182.2 -95.4

B-10-Kli-Ny1-1  110.000  3.1 99.440 B-10-Kli-Ny1-2 -27.524  3.700  146.6 -99.10 0 0 0

Kli-10-B-1  27.524 -3.700  146.6 -99.1

B-10-Kli-Ny1-2  110.000  4.7 100.394 B-10-Kli-Ny1-1  27.894 -3.655  147.1 -99.20 0 0 0

Ny1-10-B-1 -27.894  3.655  147.1 -99.2

B-10-Kli-Rka-1  110.000  3.1 99.440 B-10-Kli-Rka-2  3.105 -1.127  17.4 -94.00 0 0 0

Kli-10-B-1 -3.105  1.127  17.4 -94.0

B-10-Kli-Rka-2  110.000  2.8 99.347 B-10-Kli-Rka-1 -3.099  0.297  16.4 -99.50 0 0 0

Rka-10-B-1  3.099 -0.297  16.4 -99.5

B-10-MKi-Nbg-1  110.000 -0.5 96.550 B-10-MKi-Nbg-2  8.974  4.656  55.0  88.80 0 0 0

Nbg-10-B-1 -8.974 -4.656  55.0  88.8

B-10-MKi-Nbg-2  110.000 -0.6 96.312 B-10-MKi-Nbg-1 -8.960 -4.801  55.4  88.10 0 0 0

MKi-10-B-1  8.960  4.801  55.4  88.1

B-10-Mku-Nbi-1  110.000  1.2 96.805 B-B-10-Mku-Nbi-1-2  1.281  0.004  6.9  100.00 0 0 0

Mku-10-B-1 -1.281 -0.004  6.9  100.0

B-10-Mku-Nta-1  110.000  1.2 96.805 B-10-Mku-Nta-2 -8.268  0.967  45.1 -99.30 0 0 0

Mku-10-B-1  8.268 -0.967  45.1 -99.3

B-10-Mku-Nta-2  110.000  1.8 96.956 B-10-Mku-Nta-1  8.294 -1.764  45.9 -97.80 0 0 0

Nta-10-B-1 -8.294  1.764  45.9 -97.8
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B-10-Mr1-Mr2-1  110.000  7.4 99.017 B-10-Mr1-Mr2-2  0.657 -1.709  9.7 -35.90 0 0 0

Mr1-10-B-1 -0.657  1.709  9.7 -35.9

B-10-Mr1-Mr2-2  110.000  7.4 99.019 B-10-Mr1-Mr2-1 -0.657  1.697  9.6 -36.10 0 0 0

Mr2-10-B-2  0.657 -1.697  9.6 -36.1

B-10-Mr2/Nte-1  110.000  7.4 99.019 10-Mr2/Nte-B  13.302 -1.709  71.1 -99.20 0 0 0

Mr2-10-B-2 -13.302  1.709  71.1 -99.2

B-10-Mr2/Nte-2  110.000  6.8 98.785 10-Mr2/Nte-B -13.256  1.182  70.7 -99.60 0 0 0

Nte-10-B-1  13.256 -1.182  70.7 -99.6

B-10-Mr2-Rz2-1  110.000  7.4 99.019 B-10-Mr2-Rz2-2 -12.645  0.011  67.0  100.00 0 0 0

Mr2-10-B-1  12.645 -0.011  67.0  100.0

B-10-Mr2-Rz2-2  110.000  7.8 99.361 B-10-Mr2-Rz2-1  12.690 -0.328  67.1 -100.00 0 0 0

Rz2-10-B-1 -12.690  0.328  67.1 -100.0

B-10-Msh-Nga-1  110.000 -0.4 96.138 B-10-Msh-Nga-2 -0.735 -0.952  6.6  61.10 0 0 0

Msh-10-B-1  0.735  0.952  6.6  61.1

B-10-Msh-Nga-2  110.000 -0.3 96.269 B-10-Msh-Nga-1  0.736 -0.328  4.4 -91.40 0 0 0

Nga-10-B-1 -0.736  0.328  4.4 -91.4

B-10-Nga-Rln-1  110.000 -0.3 96.269 B-10-Nga-Rln-2 -3.612 -1.116  20.6  95.50 0 0 0

Nga-10-B-1  3.612  1.116  20.6  95.5

B-10-Nga-Rln-2  110.000  0.0 96.682 B-10-Nga-Rln-1  3.624 -0.050  19.7  100.00 0 0 0

Rln-10-B-1 -3.624  0.050  19.7  100.0

B-20-Bwi-KbW-1  220.000  0.3 100.383 B-20-Bwi-KbW-2  0.000 -0.502  1.3  0.00 0 0 0

Bwi-20-B-1  0.000  0.502  1.3  0.0

B-20-Bwi-KbW-2  220.000  0.3 100.384 B-20-Bwi-KbW-1  0.000  0.000  0.0  0.00 0 0 0

G-KbW-1-B-3  0.000  0.000  0.0  0.0

B-20-Bwi-Rba-1D  220.000  0.3 100.383 B-20-Bwi-Rba-2D  7.784 -13.614  41.0 -49.60 0 0 0

Bwi-20-B-1 -7.784  13.614  41.0 -49.6

B-20-Bwi-Rba-2D  220.000  0.2 100.431 B-20-Bwi-Rba-1D -7.781 -3.303  22.1  92.00 0 0 0

Rba-20-B-1  7.781  3.303  22.1  92.0

B-20-Kgo-Kli-1  220.000  0.4 99.761 B-20-Kgo-Kli-2 -17.400 -11.428  54.8  83.60 0 0 0

Kgo-20-B-1  17.400  11.428  54.8  83.6

B-20-Kgo-Kli-2  220.000  0.5 99.959 B-20-Kgo-Kli-1  17.413  8.705  51.1  89.40 0 0 0

Kli-20-B-1 -17.413 -8.705  51.1  89.4

B-20-Kgo-Rwa-1  220.000  0.4 99.761 B-20-Kgo-Rwa-2  25.116 -6.712  68.4 -96.60 0 0 0

Kgo-20-B-1 -25.116  6.712  68.4 -96.6

B-20-Kgo-Rwa-2  220.000  0.3 99.764 B-20-Kgo-Rwa-1 -25.102  4.913  67.3 -98.10 0 0 0

Rwa-20-B-1  25.102 -4.913  67.3 -98.1

B-20-Kli-Bwi-1  220.000  0.3 100.383 B-20-Kli-Bwi-2 -9.080  13.472  42.5 -55.90 0 0 0

Bwi-20-B-1  9.080 -13.472  42.5 -55.9

B-20-Kli-Bwi-2  220.000  0.5 99.959 B-20-Kli-Bwi-1  9.103 -19.155  55.7 -42.90 0 0 0
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Kli-20-B-1 -9.103  19.155  55.7 -42.9

B-20-Mra-Sha-2D  220.000  0.0 99.606 20-Mra-B -0.671 -28.840  76.0  2.30 0 0 0

Sha-20-B-1  0.671  28.840  76.0  2.3

B-20-Rba-Sha-1  220.000  0.2 100.431 B-20-Rba-Sha-2  6.484  2.658  18.3  92.50 0 0 0

Rba-20-B-1 -6.484 -2.658  18.3  92.5

B-20-Rba-Sha-2  220.000  0.0 99.606 B-20-Rba-Sha-1 -6.462 -16.870  47.6  35.80 0 0 0

Sha-20-B-1  6.462  16.870  47.6  35.8

B-20-Rlm-Rwa-1D  220.000  0.2 99.746 B-20-Rlm-Rwa-2D -21.926 -0.497  57.7  100.00 0 0 0

Rlm-20-B-1  21.926  0.497  57.7  100.0

B-20-Rlm-Rwa-2D  220.000  0.3 99.764 B-20-Rlm-Rwa-1D  21.934 -6.473  60.2 -95.90 0 0 0

Rwa-20-B-1 -21.934  6.473  60.2 -95.9

B-20-Sha-Rlm-1D  220.000  0.0 99.606 B-20-Sha-Rlm-2D -14.969 -13.363  52.9  74.60 0 0 0

Sha-20-B-1  14.969  13.363  52.9  74.6

B-20-Sha-Rlm-2D  220.000  0.2 99.746 B-20-Sha-Rlm-1D  14.979 -3.066  40.2 -98.00 0 0 0

Rlm-20-B-1 -14.979  3.066  40.2 -98.0

B-.6-Mr1-Rz1-1  6.600  7.8 99.311 B-.6-Mr1-Rz1-2 -3.448  0.222  304.3 -99.80 0 0 0

Mr1-.6-B-1  3.448 -0.222  304.3 -99.8

B-.6-Mr1-Rz1-2  6.600  8.7 100.153 B-.6-Mr1-Rz1-1  3.480 -0.172  304.3 -99.90 0 0 0

Rz1-.6-B-1 -3.480  0.172  304.3 -99.9

B-B-10-Mku-Nbi-1-2  110.000  1.1 96.715 B-10-Mku-Nbi-1 -1.280 -0.637  7.8  89.50 0 0 0

Nbi-10-B-1  1.280  0.637  7.8  89.5

Bga-3-B-1  30.000  3.2 98.766  7.597 15.686 Bga-10-B-1 -15.686 -7.597  339.6  90.00 0

Bga-10-B-1  110.000  6.9 98.234 Bga-.6-B-1  0.000  0.000  0.0  0.00 0 0 0

-4.000Bga-3-B-1  15.715  8.894  96.5  87.0

B-10-Bga-Nte-1 -0.805 -5.899  31.8  13.5

B-10-Bga-Gsh-1 -14.910 -2.995  81.3  98.0

Bga-.6-B-1  6.600  6.9 98.234 Bga-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Bre-1-B-1  15.000 -1.7 98.870  4.709 9.722 Bre-10-B-1 -4.861 -2.354  210.3  90.00 0

Bre-10-B-1 -4.861 -2.354  210.3  90.0

Bre-10-B-1 -2.000 110.000 -0.3 98.257 Bre-1-B-1  4.868  2.510  29.3  88.90 0 0 0

-2.000Bre-1-B-1  4.868  2.510  29.3  88.9

B-10-Bre-Jb1-1  14.626  32.799  191.8  40.7

B-10-Bre-Sha-1D -14.756 -53.976  298.9  26.4

B-10-Bre-Gso-1 -9.606  16.157  100.4 -51.1

Bta-3-B-1  30.000  1.0 99.117  1.525 3.149 Bta-10-B-1 -3.149 -1.525  67.9  90.00 0

Bta-10-B-1 -1.000 110.000  1.8 98.798 Bta-3-B-1  3.150  1.577  18.7  89.40 0 0 0

B-10-Bta-Kgo-1  5.186 -3.478  33.2 -83.0

B-10-Bta-Hye-1 -8.336  1.901  45.4 -97.5

Bwi-3-B-1  30.000 -0.3 99.771  0.627 1.295 Bwi-20-B-1 -1.295 -0.627  27.7  90.00 0
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Bwi-10-B-1  110.000  0.3 100.383 Bwi-20-B-1  0.000  0.000  0.0  0.00 0 0 0

Bwi-20-B-1  220.000  0.3 100.383 Bwi-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Bwi-3-B-1  1.296  0.644  3.8  89.5

B-20-Bwi-Rba-1D  7.784 -13.614  41.0 -49.6

B-20-Kli-Bwi-1 -9.080  13.472  42.5 -55.9

B-20-Bwi-KbW-1  0.000 -0.502  1.3  0.0

C-Gfu-B-3  30.000 -1.4 96.945 -1.880 0.000 Gfu-3-B-1  0.000  1.880  37.3  0.00 0

C-Kre-B  30.000 -1.9 98.999 -0.980 0.000 Kre-3-B-1  0.000  0.980  19.1  0.00 0

C-Msh-1-B  15.000 -2.6 95.929 Msh-1-B-1  0.000  0.000  0.0  0.00 0 0 0

C-Rwi-B-1  15.000 -1.7 99.642 Rwi-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Cyi-3-B-1  30.000  11.4 101.657 B-3-Cyi-Cyi/Nko-1  0.297 -0.010  5.6 -99.90 0 0 0

G-Cyi-3-B -0.297  0.010  5.6 -99.9

Cyi-3-B-2  30.000  11.4 101.657 N-Cyi-04-1 -0.297  0.010  5.6 -99.90 0 0 0

G-Cyi-3-B  0.297 -0.010  5.6 -99.9

G-Cyi-3-B  30.000  11.4 101.657 Cyi-3-B-1  0.297 -0.010  5.6 -99.90 0 0 0

Cyi-3-B-2 -0.297  0.010  5.6 -99.9

Gfu-3-B-1  30.000 -1.4 96.945  1.328 2.743 Gfu-10-B-1 -2.743  0.551  55.5 -98.00 0

C-Gfu-B-3  0.000 -1.880  37.3  0.0

Gfu-10-B-1  110.000  0.6 96.727 Gfu-3-B-1  2.755 -0.453  15.1 -98.70 0 0 0

10-Gfu/Mku/Rln-B -2.755  0.453  15.1 -98.7

G-Gko-1-B  15.000 -2.1 98.997 Gko-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Gko-1-B-2  0.000  0.000  0.0  0.0

G-Gko-3-B  15.000 -2.1 98.997 Gko-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Gko-3-B  0.000  0.000  0.0  0.0

G-Gsh-1-B  11.000  10.1 100.000 Gsh-1-B-1  15.000  3.580  809.4  97.30 0 0 0

Gsh-1-B-2 -15.000 -3.580  809.4  97.3

Gha-3-B-1  30.000 -1.8 98.982  3.328 6.872 Gha-10-B-1 -6.872 -3.328  148.5  90.00 0

Gha-10-B-1 -4.000 110.000 -0.8 95.881 Gha-3-B-1  6.876  3.477  42.2  89.20 0 0 0

B-10-Gha-MKi-1 -13.867 -6.608  84.1  90.3

B-10-Gha-Nde-1  6.991  3.131  41.9  91.3

G-Jb2-10-B  110.000 -0.2 97.078 Jb2-10-B-1  23.893 -2.029  129.6 -99.60 0 0 0

Jb2-10-B-2 -23.893  2.029  129.6 -99.6

G-Jb3-1-B  15.000 -1.0 99.635 Jb3-1-B-1  5.959 -0.245  230.4 -99.90 0 0 0

Jb3-1-B-2 -5.959  0.245  230.4 -99.9

G-KbW-1-B-1  11.000  14.2 102.562 KbW-1-B-3 -17.000  0.000  870.0  100.00 0 0 0

KbW-1-B-2  17.000  0.000  870.0  100.0

G-KbW-1-B-2  11.000  14.2 102.562 KbW-1-B-1  8.000  0.000  409.4  100.00 0 0 0

KbW-1-B-4 -8.000  0.000  409.4  100.0

G-KbW-1-B-3  220.000  0.3 100.384 B-20-Bwi-KbW-2  0.000  0.000  0.0  0.00 0 0 0
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KbW-20-B-2  0.000  0.000  0.0  0.0

Gko-1-B-1  15.000 -2.1 98.997  6.291 12.989 Gko-10-B-1 -4.330 -2.097  187.0  90.00 0

Gko-10-B-1 -4.330 -2.097  187.0  90.0

Gko-10-B-1 -4.330 -2.097  187.0  90.0

G-Gko-1-B  0.000  0.000  0.0  0.0

G-Gko-3-B  0.000  0.000  0.0  0.0

Gko-1-B-2  15.000 -2.1 98.997 G-Gko-1-B  0.000  0.000  0.0  0.00 0 0 0

Gko-3-B  15.000 -2.1 98.997 G-Gko-3-B  0.000  0.000  0.0  0.00 0 0 0

Gko-10-B-1 -4.000 110.000 -0.6 96.451 Gko-1-B-1  4.337  2.242  26.6  88.80 0 0 0

-4.000Gko-1-B-1  4.337  2.242  26.6  88.8

-4.000Gko-1-B-1  4.337  2.242  26.6  88.8

B-10-Gko-Jb1-1 -18.310 -11.803  118.5  84.1

B-10-Gko-MKi-1  5.298  5.078  39.9  72.2

G-Kse-1-B  110.000  0.4 97.488 Gso-10-B-1  39.906 -4.235  216.1 -99.40 0 0 0

Kse-10-B1 -39.906  4.235  216.1 -99.4

G-Mku-10-B  110.000  1.2 96.805 Mku-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Mku-10-B-2  0.000  0.000  0.0  0.0

G-Mku-.6-B  6.600  3.6 99.076 Mku-.6-B-4  12.000  0.000  1059.5  100.00 0 0 0

Mku-.6-B-2 -12.000  0.000  1059.5  100.0

G-Mus-3-B  30.000  4.5 99.183 Mus-3-B -1.993 -0.308  39.1  98.80 0 0 0

Rka-3-B-1  1.993  0.308  39.1  98.8

G-Nko-3-B  30.000  11.5 101.747 Nko-3-B-1  0.596 -0.027  11.3 -99.90 0 0 0

Nko-3-B-2 -0.596  0.027  11.3 -99.9

G-NtB-3-B  30.000  0.1 97.790 Kgo-3-B-1  0.000  0.000  0.0  0.00 0 0 0

NtB-3-B1  0.000  0.000  0.0  0.0

G-Ny1-3-B  30.000  8.7 99.882 Ny1-3-B-1  27.938 -1.692  539.3 -99.80 0 0 0

Ny1-3-B-2 -27.938  1.692  539.3 -99.8

G-Rka5-3-B  30.000  4.5 99.183 Rka5-3-B -2.985 -0.156  58.0  99.90 0 0 0

Rka-3-B-1  2.985  0.156  58.0  99.9

G-Rka-3-B  30.000  4.5 99.183 Rka-3-B-1  6.671  0.274  129.5  99.90 0 0 0

Rka-3-B-2 -6.671 -0.274  129.5  99.9

G-Rwa-3-B  30.000 -0.1 99.425 Rwa-3-B-1  0.000  0.000  0.0  0.00 0 0 0

Rwa-3-B-2  0.000  0.000  0.0  0.0

G-Rz1-.06-B  0.600  11.5 100.612 N-Rz1-.06-B-1-1  3.500  0.000  3347.4  100.00 0 0 0

N-Rz1-.06-B-1-2 -3.500  0.000  3347.4  100.0

G-Rz2-.6-B  6.600  12.9 100.000 Rz2-.6-B-1-1  12.750  0.813  1117.6  99.80 0 0 0

Rz2-.6-B-1-2 -12.750 -0.813  1117.6  99.8

Gsh-1-B-1  11.000  10.1 100.000 Gsh-10-B  7.500  1.790  404.7  97.30 0 0 0

Gsh-10-B  7.500  1.790  404.7  97.3
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G-Gsh-1-B -15.000 -3.580  809.4  97.3

Gsh-1-B-2*  11.000  10.1 100.000  3.580 15.000 G-Gsh-1-B  15.000  3.580  809.4  97.30 0

Gsh-10-B  110.000  7.2 98.682 Gsh-1-B-1 -7.480 -1.394  40.5  98.30 0 0 0

Gsh-1-B-1 -7.480 -1.394  40.5  98.3

B-10-Bga-Gsh-2  14.960  2.789  80.9  98.3

Gso-1-B-1  15.000 -0.6 99.605  3.366 6.950 Gso-10-B-1 -6.950 -3.366  298.4  90.00 0

Gso-10-B-1 -3.000 110.000  0.4 97.488 Gso-1-B-1  6.954  3.516  42.0  89.20 0 0 0

B-10-Gso-Nde-1  0.000 -0.180  1.0  0.0

10-Bre/Gso/Msh-B  32.952 -7.571  182.0 -97.5

G-Kse-1-B -39.906  4.235  216.1 -99.4

Hye-3-B-1  30.000  1.5 99.261  1.529 3.158 Hye-10-B-1 -3.158 -1.529  68.0  90.00 0

Hye-10-B-1 -1.000 110.000  2.2 98.948 Hye-3-B-1  3.160  1.579  18.7  89.50 0 0 0

B-10-Bta-Hye-2  8.365 -2.402  46.2 -96.1

B-10-Hye-Rka-1 -11.525  0.823  61.3 -99.7

Jb1-10-B-1 -4.000 110.000 -0.3 97.051 Jb1-1-B-1  6.840  6.680  51.7  71.50 0 0 0

B-10-Jb1-Jb2-1 -23.884  2.018  129.6 -99.6

B-10-Jb1-Rln-2 -2.767  4.235  27.4 -54.7

B-10-Bre-Jb1-2 -14.433 -32.609  192.9  40.5

B-10-Gko-Jb1-2  18.365  11.693  117.7  84.4

B-10-Jb1-Nbg-1  15.879  7.983  96.1  89.3

Jb1-1-B-1  15.000 -1.2 99.420  6.190 12.781 Jb1-10-B-1 -6.835 -6.457  364.0  72.70 0

B-1-Jb1-Jb3-1 -5.945  0.267  230.4 -99.9

Jb2-.6-B-1  6.600  4.6 99.145  0.000 24.000 Jb2-10-B-2  12.000  0.000  1058.8  100.00 0

Jb2-10-B-2  12.000  0.000  1058.8  100.0

Jb2-10-B-1  110.000 -0.2 97.078 B-10-Jb1-Jb2-2  23.893 -2.029  129.6 -99.60 0 0 0

G-Jb2-10-B -23.893  2.029  129.6 -99.6

Jb2-10-B-2 -2.000 110.000 -0.2 97.078 Jb2-.6-B-1 -11.947  1.014  64.8 -99.60 0 0 0

-2.000Jb2-.6-B-1 -11.947  1.014  64.8 -99.6

G-Jb2-10-B  23.893 -2.029  129.6 -99.6

Jb3-1-B-1  15.000 -1.0 99.635 B-1-Jb1-Jb3-2  5.959 -0.245  230.4 -99.90 0 0 0

G-Jb3-1-B -5.959  0.245  230.4 -99.9

Jb3-1-B-2  15.000 -1.0 99.635 N-Jb3-.04-1 -0.993  0.041  38.4 -99.90 0 0 0

N-Jb3-.04-2 -0.993  0.041  38.4 -99.9

N-Jb3-.04-3 -0.993  0.041  38.4 -99.9

G-Jb3-1-B  5.959 -0.245  230.4 -99.9

Jb3-1-B-2d -2.980  0.123  115.2 -99.9

Jb3-1-B-2d  15.000 -1.0 99.635 N-Jb3-.04-4 -0.993  0.041  38.4 -99.90 0 0 0

N-Jb3-.04-5 -0.993  0.041  38.4 -99.9

N-Jb3-.04-6 -0.993  0.041  38.4 -99.9
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Jb3-1-B-2  2.980 -0.123  115.2 -99.9

Kba-3-B-1  30.000 -2.2 99.152  1.383 2.856 Kba-10-B-1 -2.856 -1.383  61.6  90.00 0

Kba-10-B-1 -5.000 110.000 -0.8 95.498 Kba-3-B-1  2.862  1.468  17.7  89.00 0 0 0

10-Kba/Msh/Rwi-B -5.718 -1.074  32.0  98.3

B-10-Kba-Kre-1  2.856 -0.394  15.8 -99.1

Kbo-3-B-1  30.000  5.0 98.795  0.616 1.272 Kbo-10-B-1 -1.272 -0.616  27.5  90.00 0

Kbo-10-B-1 -1.000 110.000  6.2 99.023 Kbo-3-B-1  1.275  0.650  7.6  89.10 0 0 0

10-Kbo/Kro/Mr2-B -1.275 -0.650  7.6  89.1

Kbu-1-B-1  11.000  9.1 99.427 Kbu-3-B-1 -0.878 -0.178  47.3  98.00 0 0 0

Kbu-10-B-1  12.204 -0.960  646.3 -99.7

Kbu-10-B-1  12.817 -0.974  678.6 -99.7

B-1-Kbu-KbW-1F_T -24.143  2.113  1279.4 -99.6

Kbu-3-B-1  30.000  10.2 99.999 Kbu-1-B-1  0.880  0.196  17.3  97.60 0 0 0

B-3-Kbu-Kro/Nko-2 -0.880 -0.196  17.3  97.6

Kbu-10-B-1  110.000  5.8 99.752 Kbu-1-B-1 -12.166  1.683  64.6 -99.10 0 0 0

Kbu-1-B-1 -12.779  1.733  67.9 -99.1

B-10-Kbu-Kro-1  24.946 -3.416  132.5 -99.1

KbW-1-B-1  11.000  14.2 102.562 KbW-1-B-2  8.000  0.000  409.4  100.00 0 0 0

G-KbW-1-B-2 -8.000  0.000  409.4  100.0

KbW-1-B-2  11.000  14.2 102.562 KbW-1-B-1 -8.000  0.000  409.4  100.00 0 0 0

B-1-Kbu-KbW-2F_T  25.000  0.000  1279.4  100.0

G-KbW-1-B-1 -17.000  0.000  870.0  100.0

KbW-1-B-3  11.000  14.2 102.562  0.000 17.000 G-KbW-1-B-1  17.000  0.000  870.0  100.00 0

KbW-1-B-4  11.000  14.2 102.562  0.000 8.000 G-KbW-1-B-2  8.000  0.000  409.4  100.00 0

KbW-1-B-5  20.000  0.3 100.384 KbW-20-B-2  0.000  0.000  0.0  0.00 0 0 0

KbW-20-B-2  220.000  0.3 100.384 KbW-1-B-5  0.000  0.000  0.0  0.00 0 0 0

G-KbW-1-B-3  0.000  0.000  0.0  0.0

Kgo-3-B-1  30.000  0.1 97.790  2.197 4.536 Kgo-10-B-1 -2.268 -1.098  49.6  90.00 0

Kgo-10-B-1 -2.268 -1.098  49.6  90.0

G-NtB-3-B  0.000  0.000  0.0  0.0

Kgo-10-B-1  110.000  1.2 98.864 Kgo-3-B-1  2.271  1.154  13.5  89.20 0 0 0

Kgo-3-B-1  2.271  1.154  13.5  89.2

Kgo-20-B-1  7.730 -17.515  101.6 -40.4

B-10-Kgo-MKi-2  22.091  8.380  125.4  93.5

B-10-Kgo-Kli-1 -29.206  4.461  156.9 -98.9

B-10-Bta-Kgo-2 -5.157  2.367  30.1 -90.9

Kgo-20-B-1 -2.000 220.000  0.4 99.761 Kgo-10-B-1 -7.716  18.140  51.9 -39.10 0 0 0

B-20-Kgo-Kli-1 -17.400 -11.428  54.8  83.6

B-20-Kgo-Rwa-1  25.116 -6.712  68.4 -96.6
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Kli-3-B-1  30.000  1.9 99.089  0.619 1.279 Kli-10-B-1 -1.279 -0.619  27.6  90.00 0

Kli-10-B-1 -1.000 110.000  3.1 99.440 Kli-3-B-1  1.284  0.653  7.6  89.10 0 0 0

Kli-20-B-1  26.545 -9.123  148.2 -94.6

B-10-Kgo-Kli-2  29.524 -4.452  157.6 -98.9

B-10-Kli-Kro-2 -32.934  10.348  182.2 -95.4

B-10-Kli-Rka-1  3.105 -1.127  17.4 -94.0

B-10-Kli-Ny1-1 -27.524  3.700  146.6 -99.1

Kli-20-B-1 -1.000 220.000  0.5 99.959 Kli-10-B-1 -26.516  10.450  74.8 -93.00 0 0 0

B-20-Kgo-Kli-2  17.413  8.705  51.1  89.4

B-20-Kli-Bwi-2  9.103 -19.155  55.7 -42.9

Kre-3-B-1  30.000 -1.9 98.999  1.379 2.848 Kre-10-B-1 -2.848 -0.399  55.9  99.00 0

C-Kre-B  0.000 -0.980  19.1  0.0

Kre-10-B-1 -4.000 110.000 -1.1 95.311 Kre-3-B-1  2.850  0.441  15.9  98.80 0 0 0

B-10-Kba-Kre-2 -2.850 -0.441  15.9  98.8

Kro-3-B-1  30.000  3.9 99.302  0.622 1.284 Kro-10-B-1 -1.284 -0.622  27.6  90.00 0

Kro-10-B-1 -1.000 110.000  5.1 99.530 Kro-3-B-1  1.287  0.656  7.6  89.10 0 0 0

B-10-Kbu-Kro-2 -24.851  3.300  132.2 -99.1

B-10-Kbo-Kro-1 -9.762  6.084  60.7 -84.9

B-10-Kli-Kro-1  33.327 -10.040  183.5 -95.7

Kse-1-B-1  11.000  6.4 97.172  0.000 40.000 Kse-10-B1  40.000  0.000  2160.6  100.00 0

Kse-10-B1  110.000  0.4 97.488 Kse-1-B-1 -39.906  4.235  216.1 -99.40 0 0 0

G-Kse-1-B  39.906 -4.235  216.1 -99.4

MKi-3-B-1  30.000 -4.0 95.170  10.702 22.098 MKi-10-B-1 -22.098 -10.702  496.5  90.00 0

MKi-10-B-1 -2.000 110.000 -0.6 96.312 MKi-3-B-1  22.135  12.366  138.2  87.30 0 0 0

10-Gko/Kgo/MKi-B -27.080 -14.040  166.2  88.8

B-10-MKi-Nbg-2 -8.960 -4.801  55.4  88.1

B-10-Gha-MKi-2  13.906  6.476  83.6  90.7

Mku-3-B-1  1.000 30.000  1.8 98.491  3.393 7.006 Mku-.6-B-1 -7.006 -3.393  152.1  90.00 0

Mku-10-B-1 -5.000 110.000  1.2 96.805 Mku-.6-B-1 -4.972  3.970  34.5 -78.10 0 0 0

B-10-Gfu-Mku-2  11.958 -4.941  70.2 -92.4

B-10-Mku-Nta-1 -8.268  0.967  45.1 -99.3

B-10-Mku-Nbi-1  1.281  0.004  6.9  100.0

G-Mku-10-B  0.000  0.000  0.0  0.0

Mku-10-B-2  110.000  1.2 96.805 G-Mku-10-B  0.000  0.000  0.0  0.00 0 0 0

Mku-.6-B-1  6.600  3.6 99.076 Mku-3-B-1  7.012  3.659  698.3  88.70 0 0 0

Mku-10-B-1  4.988 -3.659  546.2 -80.6

Mku-.6-B-4 -6.000  0.000  529.8  100.0

Mku-.6-B-3 -3.000  0.000  264.9  100.0

Mku-.6-B-5  0.000  0.000  0.0  0.0
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Mku-.6-B-6 -3.000  0.000  264.9  100.0

Mku-.6-B-2  6.600  3.6 99.076  0.000 12.000 G-Mku-.6-B  12.000  0.000  1059.5  100.00 0

Mku-.6-B-3  6.600  3.6 99.076 Mku-.6-B-4 -6.000  0.000  529.8  100.00 0 0 0

Mku-.6-B-1  3.000  0.000  264.9  100.0

Mku-.6-B-5  0.000  0.000  0.0  0.0

Mku-.6-B-6  3.000  0.000  264.9  100.0

Mku-.6-B-4  6.600  3.6 99.076 Mku-.6-B-1  6.000  0.000  529.8  100.00 0 0 0

Mku-.6-B-3  6.000  0.000  529.8  100.0

G-Mku-.6-B -12.000  0.000  1059.5  100.0

Mku-.6-B-5  6.600  3.6 99.076 Mku-.6-B-1  0.000  0.000  0.0  0.00 0 0 0

Mku-.6-B-3  0.000  0.000  0.0  0.0

Mku-.6-B-6  6.600  3.6 99.076 Mku-.6-B-3 -3.000  0.000  264.9  100.00 0 0 0

Mku-.6-B-1  3.000  0.000  264.9  100.0

Mr1-.6-B-1  6.600  7.8 99.311 Mr1-10-B-1  0.659 -1.674  158.5 -36.60 0 0 0

Mr1-3-B-1  2.788  1.452  276.9  88.7

B-.6-Mr1-Rz1-1 -3.448  0.222  304.3 -99.8

Mr1-10-B-1 -2.000 110.000  7.4 99.017 Mr1-.6-B-1 -0.657  1.709  9.7 -35.90 0 0 0

B-10-Mr1-Mr2-1  0.657 -1.709  9.7 -35.9

Mr1-3-B-1  2.000 30.000  6.2 99.589  1.347 2.782 Mr1-.6-B-1 -2.782 -1.347  59.7  90.00 0

Mr2-10-B-1  110.000  7.4 99.019 B-10-Mr2-Rz2-1 -12.645  0.011  67.0  100.00 0 0 0

Mr2-10-B-2  12.645 -0.011  67.0  100.0

Mr2-10-B-2  110.000  7.4 99.019 B-10-Mr2/Nte-1  13.302 -1.709  71.1 -99.20 0 0 0

B-10-Mr1-Mr2-2 -0.657  1.697  9.6 -36.1

Mr2-10-B-1 -12.645  0.011  67.0  100.0

Msh-1-B-1  15.000 -2.6 95.929  7.300 15.073 Msh-10-B-1 -7.536 -3.650  336.0  90.00 0

Msh-10-B-1 -7.536 -3.650  336.0  90.0

C-Msh-1-B  0.000  0.000  0.0  0.0

Msh-10-B-1 -2.000 110.000 -0.4 96.138 Msh-1-B-1  7.555  4.030  46.8  88.20 0 0 0

-2.000Msh-1-B-1  7.555  4.030  46.8  88.2

B-10-Gso-Msh-2 -23.020 -8.826  134.6  93.4

B-10-Kba-Msh-2  8.645  1.717  48.1  98.1

B-10-Msh-Nga-1 -0.735 -0.952  6.6  61.1

Mus-3-B  30.000  4.5 99.183 Mus-.6-B -1.993 -0.308  39.1  98.80 0 0 0

G-Mus-3-B  1.993  0.308  39.1  98.8

Mus-.6-B*  6.600  6.1 100.000  0.367 2.000 Mus-3-B  2.000  0.367  177.9  98.40 0

Nbg-3-B-1  30.000 -1.3 98.787  3.317 6.848 Nbg-10-B-1 -3.424 -1.658  74.1  90.00 0

Nbg-10-B-1 -3.424 -1.658  74.1  90.0

Nbg-10-B-1 -3.000 110.000 -0.5 96.550 Nbg-3-B-1  3.427  1.718  20.8  89.40 0 0 0

-3.000Nbg-3-B-1  3.427  1.718  20.8  89.4

(79/233)



Location:

Engineer:
Study Case:   LF-Wet

11.0.0D

Page: 13 

SN:  ELTECHS-EC

Filename: Rwanda-MasterPlan

Project:
ETAP 

Contract:

Date: 10-02-2015 

Revision: Base

Config.: 2016-Wet

Bus 

ID kV

Voltage

Ang.% Mag.

 Generation

MW Mvar

Load

MW Mvar

Load Flow

MW Mvar AmpID %PF

XFMR

%Tap

B-10-Jb1-Nbg-2 -15.828 -8.092  96.6  89.0

B-10-MKi-Nbg-1  8.974  4.656  55.0  88.8

Nbi-3-B-1  30.000  0.5 99.098  0.619 1.279 Nbi-10-B-1 -1.279 -0.619  27.6  90.00 0

Nbi-10-B-1 -3.000 110.000  1.1 96.715 Nbi-3-B-1  1.280  0.637  7.8  89.50 0 0 0

B-B-10-Mku-Nbi-1-2 -1.280 -0.637  7.8  89.5

N-Cyi-04-1  0.400  13.4 102.482  0.000 0.300 Cyi-3-B-2  0.300  0.000  422.5  100.00 0

Nde-3-B-1  30.000 -1.8 99.732  3.374 6.966 Nde-10-B-1 -3.483 -1.687  74.7  90.00 0

Nde-10-B-1 -3.483 -1.687  74.7  90.0

Nde-10-B-1 -5.000 110.000 -1.0 95.462 Nde-3-B-1  3.486  1.747  21.4  89.40 0 0 0

-5.000Nde-3-B-1  3.486  1.747  21.4  89.4

B-10-Gha-Nde-2 -6.972 -3.494  42.9  89.4

Nga-3-B-1  30.000 -1.1 99.499  1.392 2.874 Nga-10-B-1 -2.874 -1.392  61.8  90.00 0

Nga-10-B-1 -4.000 110.000 -0.3 96.269 Nga-3-B-1  2.876  1.443  17.5  89.40 0 0 0

B-10-Nga-Rln-1 -3.612 -1.116  20.6  95.5

B-10-Msh-Nga-2  0.736 -0.328  4.4 -91.4

N-Jb3-.04-1  0.400  1.3 100.234  0.000 1.000 Jb3-1-B-2  1.000  0.000  1440.0  100.00 0

N-Jb3-.04-2  0.400  1.3 100.234  0.000 1.000 Jb3-1-B-2  1.000  0.000  1440.0  100.00 0

N-Jb3-.04-3  0.400  1.3 100.234  0.000 1.000 Jb3-1-B-2  1.000  0.000  1440.0  100.00 0

N-Jb3-.04-4  0.400  1.3 100.234  0.000 1.000 Jb3-1-B-2d  1.000  0.000  1440.0  100.00 0

N-Jb3-.04-5  0.400  1.3 100.234  0.000 1.000 Jb3-1-B-2d  1.000  0.000  1440.0  100.00 0

N-Jb3-.04-6  0.400  1.3 100.234  0.000 1.000 Jb3-1-B-2d  1.000  0.000  1440.0  100.00 0

Nko-3-B-1  30.000  11.5 101.747 B-3-Nko-Cyi/Nko-1  0.596 -0.027  11.3 -99.90 0 0 0

G-Nko-3-B -0.596  0.027  11.3 -99.9

Nko-3-B-2  30.000  11.5 101.747 N-Nko-04-B-2 -0.596  0.027  11.3 -99.90 0 0 0

G-Nko-3-B  0.596 -0.027  11.3 -99.9

N-Nko-04-B-2  0.400  14.0 102.408  0.000 0.600 Nko-3-B-2  0.600  0.000  845.7  100.00 0

N-Ny1-.6-2*  6.600  14.4 100.000  1.112 28.000 Ny1-3-B-2  28.000  1.112  2451.3  99.90 0

N-Rka-.6-2*  6.600  7.7 100.000  0.651 6.700 Rka-3-B-2  6.700  0.651  588.9  99.50 0

N-Rz1-.06-B-1-1  0.600  11.5 100.612 Rz1-.6-B-1  3.500  0.000  3347.4  100.00 0 0 0

G-Rz1-.06-B -3.500  0.000  3347.4  100.0

N-Rz1-.06-B-1-2  0.600  11.5 100.612  0.000 3.500 G-Rz1-.06-B  3.500  0.000  3347.4  100.00 0

Nta-3-B-1  2.000 30.000  2.9 100.684  1.422 2.936 Nta-.6-B-1 -2.936 -1.422  62.4  90.00 0

Nta-10-B-1 -3.000 110.000  1.8 96.956 Nta-.6-B-1 -4.147  0.882  23.0 -97.80 0 0 0

-3.000Nta-.6-B-1 -4.147  0.882  23.0 -97.8

B-10-Mku-Nta-2  8.294 -1.764  45.9 -97.8

Nta-.6-B-1  6.600  3.7 99.513 Nta-3-B-1  2.939  1.476  289.1  89.40 0 0 0

Nta-10-B-1  4.156 -0.738  371.0 -98.5

Nta-10-B-1  4.156 -0.738  371.0 -98.5

Nta-.6-B-3 -11.250  0.000  988.9  100.0
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Nta-.6-B-2  6.600  3.7 99.513  0.000 11.250 Nta-.6-B-3  11.250  0.000  988.9  100.00 0

Nta-.6-B-3  6.600  3.7 99.513 Nta-.6-B-1  11.250  0.000  988.9  100.00 0 0 0

Nta-.6-B-2 -11.250  0.000  988.9  100.0

NtB-3-B1  30.000  0.1 97.790 G-NtB-3-B  0.000  0.000  0.0  0.00 0 0 0

Nte-3-B-1  30.000  6.2 99.174  0.620 1.281 Nte-10-B-1 -1.281 -0.620  27.6  90.00 0

Nte-10-B-1 -1.000 110.000  6.8 98.785 Nte-3-B-1  1.282  0.637  7.6  89.50 0 0 0

B-10-Kbo/Nte-2  11.154 -7.100  70.3 -84.4

B-10-Mr2/Nte-2 -13.256  1.182  70.7 -99.6

B-10-Bga-Nte-2  0.819  5.280  28.4  15.3

Ny1-10-B-1  110.000  4.7 100.394 Ny1-3-B-1 -27.894  3.655  147.1 -99.20 0 0 0

B-10-Kli-Ny1-2  27.894 -3.655  147.1 -99.2

Ny1-3-B-1  30.000  8.7 99.882 Ny1-10-B-1  27.938 -1.692  539.3 -99.80 0 0 0

G-Ny1-3-B -27.938  1.692  539.3 -99.8

Ny1-3-B-2  30.000  8.7 99.882 N-Ny1-.6-2 -27.938  1.692  539.3 -99.80 0 0 0

G-Ny1-3-B  27.938 -1.692  539.3 -99.8

Rba-3-B-1  30.000 -0.4 99.819  0.628 1.296 Rba-20-B-1 -1.296 -0.628  27.8  90.00 0

Rba-20-B-1  220.000  0.2 100.431 Rba-3-B-1  1.297  0.645  3.8  89.50 0 0 0

B-20-Bwi-Rba-2D -7.781 -3.303  22.1  92.0

B-20-Rba-Sha-1  6.484  2.658  18.3  92.5

Rka5-.6-B*  6.600  6.9 100.000  0.285 3.000 Rka5-3-B  3.000  0.285  263.6  99.60 0

Rka5-3-B  30.000  4.5 99.183 Rka5-.6-B -2.985 -0.156  58.0  99.90 0 0 0

G-Rka5-3-B  2.985  0.156  58.0  99.9

Rka-3-B-1  30.000  4.5 99.183  1.527 3.153 Rka-10-B-1  4.248 -0.394  82.8 -99.60 0

Rka-10-B-1  4.248 -0.394  82.8 -99.6

G-Rka-3-B -6.671 -0.274  129.5  99.9

G-Rka5-3-B -2.985 -0.156  58.0  99.9

G-Mus-3-B -1.993 -0.308  39.1  98.8

Rka-3-B-2  30.000  4.5 99.183 N-Rka-.6-2 -6.671 -0.274  129.5  99.90 0 0 0

G-Rka-3-B  6.671  0.274  129.5  99.9

Rka-10-B-1  110.000  2.8 99.347 Rka-3-B-1 -4.242  0.518  22.6 -99.30 0 0 0

Rka-3-B-1 -4.242  0.518  22.6 -99.3

B-10-Kli-Rka-2 -3.099  0.297  16.4 -99.5

B-10-Hye-Rka-2  11.583 -1.332  61.6 -99.3

Rlm-3-B-1  30.000 -1.1 99.544  3.362 6.943 Rlm-10-B-1 -6.943 -3.362  149.1  90.00 0

Rlm-10-B-1 -1.000 110.000 -0.2 99.437 Rlm-3-B-1  6.946  3.513  41.1  89.20 0 0 0

Rlm-20-B-1 -6.946 -3.513  41.1  89.2

Rlm-20-B-1  220.000  0.2 99.746 Rlm-10-B-1  6.947  3.564  20.5  89.00 0 0 0

B-20-Sha-Rlm-2D  14.979 -3.066  40.2 -98.0

B-20-Rlm-Rwa-1D -21.926 -0.497  57.7  100.0
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Rln-3-B-1  30.000 -0.8 95.924  1.304 2.692 Rln-10-B-1 -2.692 -1.304  60.0  90.00 0

Rln-10-B-1  110.000  0.0 96.682 Rln-3-B-1  2.694  1.352  16.4  89.40 0 0 0

10-Gfu/Jb1/Rln-B -6.318 -1.302  35.0  97.9

B-10-Nga-Rln-2  3.624 -0.050  19.7  100.0

Rwa-3-B-1  30.000 -0.1 99.425  1.534 3.167 Rwa-20-B-1 -3.167 -1.534  68.1  90.00 0

G-Rwa-3-B  0.000  0.000  0.0  0.0

Rwa-3-B-2  30.000 -0.1 99.425 G-Rwa-3-B  0.000  0.000  0.0  0.00 0 0 0

Rwa-20-B-1  220.000  0.3 99.764 Rwa-3-B-1  3.168  1.560  9.3  89.70 0 0 0

B-20-Rlm-Rwa-2D  21.934 -6.473  60.2 -95.9

B-20-Kgo-Rwa-2 -25.102  4.913  67.3 -98.1

Rwi-1-B-1  15.000 -1.7 99.642  1.395 2.881 Rwi-10-B-1 -2.881 -1.395  123.7  90.00 0

C-Rwi-B-1  0.000  0.000  0.0  0.0

Rwi-10-B-1 -5.000 110.000 -0.9 95.402 Rwi-1-B-1  2.884  1.447  17.8  89.40 0 0 0

B-10-Kba-Rwi-2 -2.884 -1.447  17.8  89.4

Rz1-.6-B-1  6.600  8.7 100.153 N-Rz1-.06-B-1-1 -3.480  0.172  304.3 -99.90 0 0 0

B-.6-Mr1-Rz1-2  3.480 -0.172  304.3 -99.9

Rz2-.6-B-1-1  6.600  12.9 100.000 Rz2-10-B-1  12.750  0.813  1117.6  99.80 0 0 0

G-Rz2-.6-B -12.750 -0.813  1117.6  99.8

Rz2-.6-B-1-2*  6.600  12.9 100.000  0.813 12.750 G-Rz2-.6-B  12.750  0.813  1117.6  99.80 0

Rz2-10-B-1  110.000  7.8 99.361 Rz2-.6-B-1-1 -12.690  0.328  67.1 -100.00 0 0 0

B-10-Mr2-Rz2-2  12.690 -0.328  67.1 -100.0

Sha-3-B-1  30.000 -1.4 100.323  3.410 7.041 Sha-10-B-1 -7.041 -3.410  150.1  90.00 0

Sha-10-B-1 -2.000 110.000 -0.4 99.202 Sha-3-B-1  7.044  3.562  41.8  89.20 0 0 0

Sha-20-B-1 -22.066 -57.468  325.7  35.8

B-10-Bre-Sha-2D  15.022  53.906  296.1  26.8

Sha-20-B-1 -2.000 220.000  0.0 99.606 Sha-10-B-1  22.101  59.072  166.2  35.00 0 0 0

B-20-Sha-Rlm-1D -14.969 -13.363  52.9  74.6

B-20-Rba-Sha-2 -6.462 -16.870  47.6  35.8

B-20-Mra-Sha-2D -0.671 -28.840  76.0  2.3

 * Indicates a  voltage regulated bus ( voltage controlled or swing type machine connected to it) 

 #  Indicates a bus with a load mismatch of more than 0.1 MVA
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3-Cyi/Nko-B  30.000  8.8 98.762 B-3-Cyi-Cyi/Nko-1 -0.149 -0.072  3.2  90.10 0 0 0

3-Cyi-Ghi-B  0.448  0.178  9.4  92.9

B-3-Nko-Cyi/Nko-1 -0.298 -0.106  6.2  94.2

3-Cyi-Ghi-B  30.000  8.8 98.667 B-3-Cyi-Ghi-2  0.000 -0.077  1.5  0.00 0 0 0

3-Cyi/Nko-B -0.447 -0.186  9.5  92.3

3-Kro/Kbu-B  0.447  0.264  10.1  86.1

3-Kro/Kbu-B  30.000  8.5 97.563 B-3-Kbu-Kro-2  0.000 -0.028  0.5  0.00 0 0 0

B-3-Kbu-Kro/Nko-2  0.444  0.366  11.4  77.1

3-Cyi-Ghi-B -0.444 -0.339  11.0  79.5

10-Bre/Gso/Msh-B  110.000 -4.0 96.943 B-10-Bre-Gso-1 -29.029 -5.066  159.5  98.50 0 0 0

B-10-Gso-Msh-2  21.661  1.507  117.6  99.8

Gso-10-B-1  7.367  3.559  44.3  90.0

10-Gfu/Jb1/Rln-B  110.000 -2.6 96.304 10-Gfu/Mku/Rln-B -20.440  7.237  118.2 -94.30 0 0 0

B-10-Jb1-Rln-2  4.512 -6.249  42.0 -58.5

Rln-10-B-1  15.927 -0.987  87.0 -99.8

10-Gfu/Mku/Rln-B  110.000 -1.4 96.525 B-10-Gfu-Mku-2 -23.502  6.795  133.0 -96.10 0 0 0

10-Gfu/Jb1/Rln-B  20.636 -7.374  119.2 -94.2

Gfu-10-B-1  2.865  0.579  15.9  98.0

10-Gko/Kgo/MKi-B  110.000 -3.1 96.067 B-10-Gko-MKi-1  3.892 -6.422  41.0 -51.80 0 0 0

B-10-Kgo-MKi-2 -45.571 -0.202  249.0  100.0

MKi-10-B-1  41.679  6.624  230.6  98.8

10-Kba/Msh/Rwi-B  110.000 -5.6 96.203 B-10-Kba-Msh-2 -10.500  5.601  64.9 -88.20 0 0 0

B-10-Kba-Rwi-2  3.495 -3.394  26.6 -71.7

Kba-10-B-1  7.005 -2.208  40.1 -95.4

10-Kbo/Kro/Mr2-B  110.000  4.4 97.036 10-Kbo/Nte-B -2.904  10.017  56.4 -27.80 0 0 0

B-10-Kbo-Kro-1  1.653 -10.656  58.3 -15.3

Kbo-10-B-1  1.252  0.638  7.6  89.1

10-Kbo/Nte-B  110.000  4.7 96.311 10-Kbo/Kro/Mr2-B  2.935 -10.561  59.7 -26.80 0 0 0

B-10-Kbo/Nte-2 -2.935  10.561  59.7 -26.8

10-Mr2/Nte-B  110.000  4.7 96.296 B-10-Mr2/Nte-1 -5.225  0.917  28.9 -98.50 0 0 0

B-10-Mr2/Nte-2  5.225 -0.917  28.9 -98.5

20-Mra-B*  220.000  0.0 100.000 -19.789 49.383 B-20-Mra-Sha-2D  49.383 -19.789  139.6 -92.80 0

B-1-Jb1-Jb3-1  15.000 -5.0 99.018 B-1-Jb1-Jb3-2  0.000  0.000  0.0  0.00 0 0 0

Jb1-1-B-1  0.000  0.000  0.0  0.0

B-1-Jb1-Jb3-2  15.000 -5.0 99.018 B-1-Jb1-Jb3-1  0.000  0.000  0.0  0.00 0 0 0

Jb3-1-B-1  0.000  0.000  0.0  0.0
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B-1-Kbu-KbW-1F_T  11.000  8.0 98.430 B-1-Kbu-KbW-2F_T -24.127  2.153  1291.6 -99.60 0 0 0

Kbu-1-B-1  24.127 -2.153  1291.6 -99.6

B-1-Kbu-KbW-2F_T  11.000  13.1 101.588 B-1-Kbu-KbW-1F_T  25.000  0.000  1291.6  100.00 0 0 0

KbW-1-B-2 -25.000  0.000  1291.6  100.0

B-3-Cyi-Cyi/Nko-1  30.000  8.9 98.812 3-Cyi/Nko-B  0.149  0.058  3.1  93.10 0 0 0

Cyi-3-B-1 -0.149 -0.058  3.1  93.1

B-3-Cyi-Ghi-2  30.000  8.8 98.736 3-Cyi-Ghi-B  0.000  0.000  0.0  0.00 0 0 0

B-3-Kbu-Kro/Nko-2  30.000  8.5 97.356 3-Kro/Kbu-B -0.443 -0.379  11.5  76.00 0 0 0

Kbu-3-B-1  0.443  0.379  11.5  76.0

B-3-Kbu-Kro-2  30.000  8.5 97.572 3-Kro/Kbu-B  0.000  0.000  0.0  0.00 0 0 0

B-3-Nko-Cyi/Nko-1  30.000  8.9 98.882 3-Cyi/Nko-B  0.299  0.088  6.1  95.90 0 0 0

Nko-3-B-1 -0.299 -0.088  6.1  95.9

B-10-Bga-Gsh-1  110.000  4.9 95.368 B-10-Bga-Gsh-2 -14.911  0.567  82.1 -99.90 0 0 0

Bga-10-B-1  14.911 -0.567  82.1 -99.9

B-10-Bga-Gsh-2  110.000  5.3 95.669 B-10-Bga-Gsh-1  14.962 -0.752  82.2 -99.90 0 0 0

Gsh-10-B -14.962  0.752  82.2 -99.9

B-10-Bga-Nte-1  110.000  4.9 95.368 B-10-Bga-Nte-2 -0.952 -9.552  52.8  9.90 0 0 0

Bga-10-B-1  0.952  9.552  52.8  9.9

B-10-Bga-Nte-2  110.000  4.7 96.293 B-10-Bga-Nte-1  0.994  9.024  49.5  10.90 0 0 0

Nte-10-B-1 -0.994 -9.024  49.5  10.9

B-10-Bre-Gso-1  110.000 -2.9 98.233 10-Bre/Gso/Msh-B  29.321  5.209  159.1  98.50 0 0 0

Bre-10-B-1 -29.321 -5.209  159.1  98.5

B-10-Bre-Jb1-1  110.000 -2.9 98.233 B-10-Bre-Jb1-2  27.640  36.428  244.3  60.40 0 0 0

Bre-10-B-1 -27.640 -36.428  244.3  60.4

B-10-Bre-Jb1-2  110.000 -3.1 96.728 B-10-Bre-Jb1-1 -27.327 -35.992  245.2  60.50 0 0 0

Jb1-10-B-1  27.327  35.992  245.2  60.5

B-10-Bre-Sha-1D  110.000 -2.9 98.233 B-10-Bre-Sha-2D -68.803 -47.817  447.7  82.10 0 0 0

Bre-10-B-1  68.803  47.817  447.7  82.1

B-10-Bre-Sha-2D  110.000 -2.6 99.541 B-10-Bre-Sha-1D  69.402  48.351  446.0  82.10 0 0 0

Sha-10-B-1 -69.402 -48.351  446.0  82.1

B-10-Bta-Hye-1  110.000  6.5 99.905 B-10-Bta-Hye-2  23.794 -5.996  128.9 -97.00 0 0 0

Bta-10-B-1 -23.794  5.996  128.9 -97.0

B-10-Bta-Hye-2  110.000  5.3 99.469 B-10-Bta-Hye-1 -23.567  5.893  128.2 -97.00 0 0 0

Hye-10-B-1  23.567 -5.893  128.2 -97.0

B-10-Bta-Kgo-1  110.000  6.5 99.905 B-10-Bta-Kgo-2  49.382 -14.967  271.1 -95.70 0 0 0

Bta-10-B-1 -49.382  14.967  271.1 -95.7

B-10-Bta-Kgo-2  110.000  1.2 98.756 B-10-Bta-Kgo-1 -47.284  18.093  269.1 -93.40 0 0 0

Kgo-10-B-1  47.284 -18.093  269.1 -93.4

B-10-Gfu-Mku-2  110.000 -0.3 96.872 10-Gfu/Mku/Rln-B  23.726 -6.826  133.8 -96.10 0 0 0
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Mku-10-B-1 -23.726  6.826  133.8 -96.1

B-10-Gha-MKi-1  110.000 -3.4 95.767 B-10-Gha-MKi-2 -14.701 -2.147  81.4  98.90 0 0 0

Gha-10-B-1  14.701  2.147  81.4  98.9

B-10-Gha-MKi-2  110.000 -3.1 96.067 B-10-Gha-MKi-1  14.738  2.011  81.3  99.10 0 0 0

MKi-10-B-1 -14.738 -2.011  81.3  99.1

B-10-Gha-Nde-1  110.000 -3.4 95.767 B-10-Gha-Nde-2  7.358 -1.577  41.2 -97.80 0 0 0

Gha-10-B-1 -7.358  1.577  41.2 -97.8

B-10-Gha-Nde-2  110.000 -3.7 95.631 B-10-Gha-Nde-1 -7.341  1.212  40.8 -98.70 0 0 0

Nde-10-B-1  7.341 -1.212  40.8 -98.7

B-10-Gko-Jb1-1  110.000 -3.2 96.168 B-10-Gko-Jb1-2 -9.867 -13.401  90.8  59.30 0 0 0

Gko-10-B-1  9.867  13.401  90.8  59.3

B-10-Gko-Jb1-2  110.000 -3.1 96.728 B-10-Gko-Jb1-1  9.899  13.224  89.6  59.90 0 0 0

Jb1-10-B-1 -9.899 -13.224  89.6  59.9

B-10-Gko-MKi-1  110.000 -3.2 96.168 10-Gko/Kgo/MKi-B -3.888  6.273  40.3 -52.70 0 0 0

Gko-10-B-1  3.888 -6.273  40.3 -52.7

B-10-Gso-Msh-2  110.000 -4.8 96.128 10-Bre/Gso/Msh-B -21.502 -1.627  117.7  99.70 0 0 0

Msh-10-B-1  21.502  1.627  117.7  99.7

B-10-Gso-Nde-1  110.000 -4.0 96.943 B-10-Gso-Nde-2  0.000 -0.178  1.0  0.00 0 0 0

Gso-10-B-1  0.000  0.178  1.0  0.0

B-10-Gso-Nde-2  110.000 -4.0 96.945 B-10-Gso-Nde-1  0.000  0.000  0.0  0.00 0 0 0

B-10-Hye-Rka-1  110.000  5.3 99.469 B-10-Hye-Rka-2  20.418 -7.465  114.7 -93.90 0 0 0

Hye-10-B-1 -20.418  7.465  114.7 -93.9

B-10-Hye-Rka-2  110.000  4.1 99.247 B-10-Hye-Rka-1 -20.218  7.244  113.6 -94.10 0 0 0

Rka-10-B-1  20.218 -7.244  113.6 -94.1

B-10-Jb1-Jb2-1  110.000 -3.1 96.728 B-10-Jb1-Jb2-2  0.000 -0.036  0.2  0.00 0 0 0

Jb1-10-B-1  0.000  0.036  0.2  0.0

B-10-Jb1-Jb2-2  110.000 -3.1 96.728 B-10-Jb1-Jb2-1  0.000  0.000  0.0  0.00 0 0 0

Jb2-10-B-1  0.000  0.000  0.0  0.0

B-10-Jb1-Nbg-1  110.000 -3.1 96.728 B-10-Jb1-Nbg-2  8.706  10.310  73.2  64.50 0 0 0

Jb1-10-B-1 -8.706 -10.310  73.2  64.5

B-10-Jb1-Nbg-2  110.000 -3.2 96.262 B-10-Jb1-Nbg-1 -8.676 -10.460  74.1  63.80 0 0 0

Nbg-10-B-1  8.676  10.460  74.1  63.8

B-10-Jb1-Rln-2  110.000 -3.1 96.728 10-Gfu/Jb1/Rln-B -4.481  5.559  38.7 -62.80 0 0 0

Jb1-10-B-1  4.481 -5.559  38.7 -62.8

B-10-Kba-Kre-1  110.000 -5.6 96.203 B-10-Kba-Kre-2  3.520 -4.016  29.1 -65.90 0 0 0

Kba-10-B-1 -3.520  4.016  29.1 -65.9

B-10-Kba-Kre-2  110.000 -6.0 96.450 B-10-Kba-Kre-1 -3.504  3.187  25.8 -74.00 0 0 0

Kre-10-B-1  3.504 -3.187  25.8 -74.0

B-10-Kba-Msh-2  110.000 -4.8 96.128 10-Kba/Msh/Rwi-B  10.575 -6.118  66.7 -86.60 0 0 0
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Msh-10-B-1 -10.575  6.118  66.7 -86.6

B-10-Kba-Rwi-2  110.000 -5.7 96.258 10-Kba/Msh/Rwi-B -3.491  3.173  25.7 -74.00 0 0 0

Rwi-10-B-1  3.491 -3.173  25.7 -74.0

B-10-Kbo/Nte-2  110.000  4.7 96.293 10-Kbo/Nte-B  2.937 -10.572  59.8 -26.80 0 0 0

Nte-10-B-1 -2.937  10.572  59.8 -26.8

B-10-Kbo-Kro-1  110.000  3.9 98.500 10-Kbo/Kro/Mr2-B -1.598  9.525  51.5 -16.50 0 0 0

Kro-10-B-1  1.598 -9.525  51.5 -16.5

B-10-Kbu-Kro-1  110.000  4.6 98.725 B-10-Kbu-Kro-2  24.494 -3.239  131.4 -99.10 0 0 0

Kbu-10-B-1 -24.494  3.239  131.4 -99.1

B-10-Kbu-Kro-2  110.000  3.9 98.500 B-10-Kbu-Kro-1 -24.402  3.126  131.1 -99.20 0 0 0

Kro-10-B-1  24.402 -3.126  131.1 -99.2

B-10-Kgo-Kli-1  110.000  1.2 98.756 B-10-Kgo-Kli-2 -16.728  3.146  90.5 -98.30 0 0 0

Kgo-10-B-1  16.728 -3.146  90.5 -98.3

B-10-Kgo-Kli-2  110.000  2.3 98.989 B-10-Kgo-Kli-1  16.835 -3.762  91.5 -97.60 0 0 0

Kli-10-B-1 -16.835  3.762  91.5 -97.6

B-10-Kgo-MKi-2  110.000  1.2 98.756 10-Gko/Kgo/MKi-B  46.749  2.373  248.8  99.90 0 0 0

Kgo-10-B-1 -46.749 -2.373  248.8  99.9

B-10-Kli-Kro-1  110.000  3.9 98.500 B-10-Kli-Kro-2  24.713 -13.307  149.6 -88.00 0 0 0

Kro-10-B-1 -24.713  13.307  149.6 -88.0

B-10-Kli-Kro-2  110.000  2.3 98.989 B-10-Kli-Kro-1 -24.454  13.230  147.4 -88.00 0 0 0

Kli-10-B-1  24.454 -13.230  147.4 -88.0

B-10-Kli-Ny1-1  110.000  2.3 98.989 B-10-Kli-Ny1-2  3.056 -0.190  16.2 -99.80 0 0 0

Kli-10-B-1 -3.056  0.190  16.2 -99.8

B-10-Kli-Ny1-2  110.000  2.1 98.828 B-10-Kli-Ny1-1 -3.051 -0.500  16.4  98.70 0 0 0

Ny1-10-B-1  3.051  0.500  16.4  98.7

B-10-Kli-Rka-1  110.000  2.3 98.989 B-10-Kli-Rka-2 -22.570  8.800  128.4 -93.20 0 0 0

Kli-10-B-1  22.570 -8.800  128.4 -93.2

B-10-Kli-Rka-2  110.000  4.1 99.247 B-10-Kli-Rka-1  22.911 -8.936  130.1 -93.20 0 0 0

Rka-10-B-1 -22.911  8.936  130.1 -93.2

B-10-MKi-Nbg-1  110.000 -3.2 96.262 B-10-MKi-Nbg-2  1.241  6.725  37.3  18.20 0 0 0

Nbg-10-B-1 -1.241 -6.725  37.3  18.2

B-10-MKi-Nbg-2  110.000 -3.1 96.067 B-10-MKi-Nbg-1 -1.235 -6.884  38.2  17.70 0 0 0

MKi-10-B-1  1.235  6.884  38.2  17.7

B-10-Mku-Nbi-1  110.000 -0.3 96.872 B-B-10-Mku-Nbi-1-2 -14.153 -0.171  76.7  100.00 0 0 0

Mku-10-B-1  14.153  0.171  76.7  100.0

B-10-Mku-Nta-1  110.000 -0.3 96.872 B-10-Mku-Nta-2 -8.069  1.055  44.1 -99.20 0 0 0

Mku-10-B-1  8.069 -1.055  44.1 -99.2

B-10-Mku-Nta-2  110.000  0.3 97.006 B-10-Mku-Nta-1  8.094 -1.856  44.9 -97.50 0 0 0

Nta-10-B-1 -8.094  1.856  44.9 -97.5

(86/233)



Location:

Engineer:
Study Case:   LF-Dry

11.0.0D

Page: 5 

SN:  ELTECHS-EC

Filename: Rwanda-MasterPlan

Project:
ETAP 

Contract:

Date: 10-02-2015 

Revision: Base

Config.: 2017-Dry

Bus 

ID kV

Voltage

Ang.% Mag.

 Generation

MW Mvar

Load

MW Mvar

Load Flow

MW Mvar AmpID %PF

XFMR

%Tap

B-10-Mr1-Mr2-1  110.000  4.9 96.334 B-10-Mr1-Mr2-2 -1.115 -1.579  10.5  57.70 0 0 0

Mr1-10-B-1  1.115  1.579  10.5  57.7

B-10-Mr1-Mr2-2  110.000  4.9 96.337 B-10-Mr1-Mr2-1  1.115  1.569  10.5  57.90 0 0 0

Mr2-10-B-2 -1.115 -1.569  10.5  57.9

B-10-Mr2/Nte-1  110.000  4.9 96.337 10-Mr2/Nte-B  5.232 -1.511  29.7 -96.10 0 0 0

Mr2-10-B-2 -5.232  1.511  29.7 -96.1

B-10-Mr2/Nte-2  110.000  4.7 96.293 10-Mr2/Nte-B -5.224  0.905  28.9 -98.50 0 0 0

Nte-10-B-1  5.224 -0.905  28.9 -98.5

B-10-Mr2-Rz2-1  110.000  4.9 96.337 B-10-Mr2-Rz2-2 -6.347 -0.058  34.6  100.00 0 0 0

Mr2-10-B-1  6.347  0.058  34.6  100.0

B-10-Mr2-Rz2-2  110.000  5.2 96.511 B-10-Mr2-Rz2-1  6.359 -0.304  34.6 -99.90 0 0 0

Rz2-10-B-1 -6.359  0.304  34.6 -99.9

B-10-Msh-Nga-1  110.000 -4.8 96.128 B-10-Msh-Nga-2 -6.402  3.227  39.1 -89.30 0 0 0

Msh-10-B-1  6.402 -3.227  39.1 -89.3

B-10-Msh-Nga-2  110.000 -3.8 95.995 B-10-Msh-Nga-1  6.458 -4.391  42.7 -82.70 0 0 0

Nga-10-B-1 -6.458  4.391  42.7 -82.7

B-10-Nbi-Ny1-1  110.000  0.5 97.521 B-10-Nbi-Ny1-2 -15.525 -0.362  83.6  100.00 0 0 0

Nbi-10-B-1  15.525  0.362  83.6  100.0

B-10-Nbi-Ny1-2  110.000  2.1 98.828 B-10-Nbi-Ny1-1  15.733 -0.410  83.6 -100.00 0 0 0

Ny1-10-B-1 -15.733  0.410  83.6 -100.0

B-10-Nga-Rln-1  110.000 -3.8 95.995 B-10-Nga-Rln-2 -9.902  2.650  56.0 -96.60 0 0 0

Nga-10-B-1  9.902 -2.650  56.0 -96.6

B-10-Nga-Rln-2  110.000 -2.6 96.304 B-10-Nga-Rln-1  10.002 -3.628  58.0 -94.00 0 0 0

Rln-10-B-1 -10.002  3.628  58.0 -94.0

B-10-Ny2-Rln-1  110.000 -2.7 96.154 B-10-Ny2-Rln-2 -3.065 -1.542  18.7  89.30 0 0 0

Ny2-10-B-1  3.065  1.542  18.7  89.3

B-10-Ny2-Rln-2  110.000 -2.6 96.304 B-10-Ny2-Rln-1  3.068  1.203  18.0  93.10 0 0 0

Rln-10-B-1 -3.068 -1.203  18.0  93.1

B-20-Bta-Mmb-1D  220.000  12.1 96.197 B-20-Bta-Mmb-2D -76.463  11.647  211.0 -98.90 0 0 0

Bta-20-B-1  76.463 -11.647  211.0 -98.9

B-20-Bta-Mmb-2D  220.000  12.4 96.231 B-20-Bta-Mmb-1D  76.562 -17.058  213.9 -97.60 0 0 0

Mmb-20-B-1 -76.562  17.058  213.9 -97.6

B-20-Bwi-KbW-1  220.000 -0.5 100.612 B-20-Bwi-KbW-2  0.000 -0.505  1.3  0.00 0 0 0

Bwi-20-B-1  0.000  0.505  1.3  0.0

B-20-Bwi-KbW-2  220.000 -0.5 100.613 B-20-Bwi-KbW-1  0.000  0.000  0.0  0.00 0 0 0

G-KbW-1-B-3  0.000  0.000  0.0  0.0

B-20-Bwi-Rba-1D  220.000 -0.5 100.612 B-20-Bwi-Rba-2D  8.950 -16.934  50.0 -46.70 0 0 0

Bwi-20-B-1 -8.950  16.934  50.0 -46.7

B-20-Bwi-Rba-2D  220.000 -0.6 100.707 B-20-Bwi-Rba-1D -8.944 -0.059  23.3  100.00 0 0 0
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Rba-20-B-1  8.944  0.059  23.3  100.0

B-20-Kgo-Kli-1  220.000 -0.3 100.003 B-20-Kgo-Kli-2 -15.508 -4.740  42.6  95.60 0 0 0

Kgo-20-B-1  15.508  4.740  42.6  95.6

B-20-Kgo-Kli-2  220.000 -0.2 100.099 B-20-Kgo-Kli-1  15.515  1.984  41.0  99.20 0 0 0

Kli-20-B-1 -15.515 -1.984  41.0  99.2

B-20-Kgo-Rwa-1  220.000 -0.3 100.003 B-20-Kgo-Rwa-2  30.793 -22.656  100.3 -80.50 0 0 0

Kgo-20-B-1 -30.793  22.656  100.3 -80.5

B-20-Kgo-Rwa-2  220.000 -0.5 100.148 B-20-Kgo-Rwa-1 -30.763  20.917  97.5 -82.70 0 0 0

Rwa-20-B-1  30.763 -20.917  97.5 -82.7

B-20-Kli-Bwi-1  220.000 -0.5 100.612 B-20-Kli-Bwi-2 -10.251  16.791  51.3 -52.10 0 0 0

Bwi-20-B-1  10.251 -16.791  51.3 -52.1

B-20-Kli-Bwi-2  220.000 -0.2 100.099 B-20-Kli-Bwi-1  10.283 -22.454  64.7 -41.60 0 0 0

Kli-20-B-1 -10.283  22.454  64.7 -41.6

B-20-Kri-Rba-1  220.000 -0.6 100.727 B-20-Kri-Rba-2  0.000  0.000  0.0  0.00 0 0 0

Kri-20-B-1  0.000  0.000  0.0  0.0

B-20-Kri-Rba-2  220.000 -0.6 100.707 B-20-Kri-Rba-1  0.000 -2.870  7.5  0.00 0 0 0

Rba-20-B-1  0.000  2.870  7.5  0.0

B-20-Mra-Sha-2D  220.000 -0.8 99.809 20-Mra-B -49.212 -8.272  131.2  98.60 0 0 0

Sha-20-B-1  49.212  8.272  131.2  98.6

B-20-Rba-Sha-1  220.000 -0.6 100.707 B-20-Rba-Sha-2  7.640  3.387  21.8  91.40 0 0 0

Rba-20-B-1 -7.640 -3.387  21.8  91.4

B-20-Rba-Sha-2  220.000 -0.8 99.809 B-20-Rba-Sha-1 -7.613 -17.645  50.5  39.60 0 0 0

Sha-20-B-1  7.613  17.645  50.5  39.6

B-20-Rlm-Rsu-1D  220.000 -0.6 100.224 B-20-Rlm-Rsu-2D  0.013 -32.713  85.7  0.00 0 0 0

Rlm-20-B-1 -0.013  32.713  85.7  0.0

B-20-Rlm-Rsu-2D  220.000 -0.7 100.659 B-20-Rlm-Rsu-1D  0.000  0.000  0.0  0.00 0 0 0

Rsu-20-B-1  0.000  0.000  0.0  0.0

B-20-Rlm-Rwa-1D  220.000 -0.6 100.224 B-20-Rlm-Rwa-2D -27.654  15.448  82.9 -87.30 0 0 0

Rlm-20-B-1  27.654 -15.448  82.9 -87.3

B-20-Rlm-Rwa-2D  220.000 -0.5 100.148 B-20-Rlm-Rwa-1D  27.673 -22.438  93.4 -77.70 0 0 0

Rwa-20-B-1 -27.673  22.438  93.4 -77.7

B-20-Sha-Rlm-1D  220.000 -0.8 99.809 B-20-Sha-Rlm-2D -20.243 -29.919  95.0  56.00 0 0 0

Sha-20-B-1  20.243  29.919  95.0  56.0

B-20-Sha-Rlm-2D  220.000 -0.6 100.224 B-20-Sha-Rlm-1D  20.278  13.474  63.8  83.30 0 0 0

Rlm-20-B-1 -20.278 -13.474  63.8  83.3

B-20-Smb-Rba-1  220.000 -0.6 100.710 B-20-Smb-Rba-2  0.000  0.000  0.0  0.00 0 0 0

Smb-20-B-1  0.000  0.000  0.0  0.0

B-20-Smb-Rba-2  220.000 -0.6 100.707 B-20-Smb-Rba-1  0.000 -1.107  2.9  0.00 0 0 0

Rba-20-B-1  0.000  1.107  2.9  0.0
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B-.6-Mr1-Rz1-1  6.600  4.3 99.706 B-.6-Mr1-Rz1-2 -1.737  0.056  152.5 -99.90 0 0 0

Mr1-.6-B-1  1.737 -0.056  152.5 -99.9

B-.6-Mr1-Rz1-2  6.600  4.7 100.148 B-.6-Mr1-Rz1-1  1.745 -0.043  152.5 -100.00 0 0 0

Rz1-.6-B-1 -1.745  0.043  152.5 -100.0

B-B-10-Mku-Nbi-1-2  110.000  0.5 97.521 B-10-Mku-Nbi-1  14.249 -0.273  76.7 -100.00 0 0 0

Nbi-10-B-1 -14.249  0.273  76.7 -100.0

Bga-3-B-1  30.000  1.2 98.958  7.668 15.833 Bga-10-B-1 -15.833 -7.668  342.1  90.00 0

Bga-10-B-1  110.000  4.9 95.368 Bga-.6-B-1  0.000  0.000  0.0  0.00 0 0 0

-7.000Bga-3-B-1  15.862  8.985  100.3  87.0

B-10-Bga-Nte-1 -0.952 -9.552  52.8  9.9

B-10-Bga-Gsh-1 -14.911  0.567  82.1 -99.9

Bga-.6-B-1  6.600  4.9 95.368 Bga-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Bre-1-B-1  15.000 -4.7 99.583  5.725 11.821 Bre-10-B-1 -5.910 -2.863  253.8  90.00 0

Bre-10-B-1 -5.910 -2.863  253.8  90.0

Bre-10-B-1 -3.000 110.000 -2.9 98.233 Bre-1-B-1  5.921  3.090  35.7  88.70 0 0 0

-3.000Bre-1-B-1  5.921  3.090  35.7  88.7

B-10-Bre-Jb1-1  27.640  36.428  244.3  60.4

B-10-Bre-Sha-1D -68.803 -47.817  447.7  82.1

B-10-Bre-Gso-1  29.321  5.209  159.1  98.5

Bta-3-B-1  30.000  5.8 100.250  1.508 3.114 Bta-10-B-1 -3.114 -1.508  66.4  90.00 0

Bta-10-B-1 -1.000 110.000  6.5 99.905 Bta-3-B-1  3.115  1.558  18.3  89.40 0 0 0

Bta-20-B-1 -76.291  19.406  413.6 -96.9

B-10-Bta-Kgo-1  49.382 -14.967  271.1 -95.7

B-10-Bta-Hye-1  23.794 -5.996  128.9 -97.0

Bta-20-B-1 -2.000 220.000  12.1 96.197 Bta-10-B-1  76.463 -11.647  211.0 -98.90 0 0 0

B-20-Bta-Mmb-1D -76.463  11.647  211.0 -98.9

Bwi-3-B-1  30.000 -1.0 100.000  0.630 1.300 Bwi-20-B-1 -1.300 -0.630  27.8  90.00 0

Bwi-10-B-1  110.000 -0.5 100.612 Bwi-20-B-1  0.000  0.000  0.0  0.00 0 0 0

Bwi-20-B-1  220.000 -0.5 100.612 Bwi-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Bwi-3-B-1  1.301  0.647  3.8  89.5

B-20-Bwi-Rba-1D  8.950 -16.934  50.0 -46.7

B-20-Kli-Bwi-1 -10.251  16.791  51.3 -52.1

B-20-Bwi-KbW-1  0.000 -0.505  1.3  0.0

C-Gfu-B-3  30.000 -3.5 95.464 -0.911 0.000 Gfu-3-B-1  0.000  0.911  18.4  0.00 0

C-Kre-B  30.000 -7.1 99.964 -4.996 0.000 Kre-3-B-1  0.000  4.996  96.2  0.00 0

C-MKi-3-B  30.000 -7.4 95.203 -4.532 0.000 MKi-3-B-1  0.000  4.532  91.6  0.00 0

C-Msh-1-B  15.000 -7.4 96.817 -4.687 0.000 Msh-1-B-1  0.000  4.687  186.3  0.00 0

C-Nde-B  30.000 -4.6 98.771 -4.878 0.000 Nde-3-B-1  0.000  4.878  95.0  0.00 0

C-Rwi-B-1  15.000 -6.8 99.764 -4.976 0.000 Rwi-1-B-1  0.000  4.976  192.0  0.00 0
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Cyi-3-B-1  30.000  8.9 98.812 B-3-Cyi-Cyi/Nko-1  0.149  0.058  3.1  93.10 0 0 0

G-Cyi-3-B -0.149 -0.058  3.1  93.1

Cyi-3-B-2  30.000  8.9 98.812 N-Cyi-04-1 -0.149 -0.058  3.1  93.10 0 0 0

G-Cyi-3-B  0.149  0.058  3.1  93.1

G-Cyi-3-B  30.000  8.9 98.812 Cyi-3-B-1  0.149  0.058  3.1  93.10 0 0 0

Cyi-3-B-2 -0.149 -0.058  3.1  93.1

Gfu-3-B-1  30.000 -3.5 95.464  1.382 2.853 Gfu-10-B-1 -2.853 -0.470  58.3  98.70 0

C-Gfu-B-3  0.000 -0.911  18.4  0.0

Gfu-10-B-1  110.000 -1.4 96.525 Gfu-3-B-1  2.865  0.579  15.9  98.00 0 0 0

10-Gfu/Mku/Rln-B -2.865 -0.579  15.9  98.0

G-Gko-1-B  15.000 -4.8 99.683 Gko-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Gko-1-B-2  0.000  0.000  0.0  0.0

G-Gko-3-B  15.000 -4.8 99.683 Gko-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Gko-3-B  0.000  0.000  0.0  0.0

G-Gko-10-B  110.000 -3.2 96.168 Gko-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Gko-10-B-2  0.000  0.000  0.0  0.0

G-Gsh-1-B  11.000  8.2 99.779 Gsh-1-B-1  15.000  0.000  789.0  100.00 0 0 0

Gsh-1-B-2 -15.000  0.000  789.0  100.0

Gha-3-B-1  30.000 -4.5 98.800  3.554 7.339 Gha-10-B-1 -7.339 -3.554  158.8  90.00 0

Gha-10-B-1 -4.000 110.000 -3.4 95.767 Gha-3-B-1  7.343  3.725  45.1  89.20 0 0 0

B-10-Gha-MKi-1 -14.701 -2.147  81.4  98.9

B-10-Gha-Nde-1  7.358 -1.577  41.2 -97.8

G-Jb2-10-B  110.000 -3.1 96.728 Jb2-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Jb2-10-B-2  0.000  0.000  0.0  0.0

G-Jb3-1-B  15.000 -5.0 99.018 Jb3-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Jb3-1-B-2  0.000  0.000  0.0  0.0

G-KbW-1-B-1  11.000  13.1 101.588 KbW-1-B-3 -17.000  0.000  878.3  100.00 0 0 0

KbW-1-B-2  17.000  0.000  878.3  100.0

G-KbW-1-B-2  11.000  13.1 101.588 KbW-1-B-1  8.000  0.000  413.3  100.00 0 0 0

KbW-1-B-4 -8.000  0.000  413.3  100.0

G-KbW-1-B-3  220.000 -0.5 100.613 B-20-Bwi-KbW-2  0.000  0.000  0.0  0.00 0 0 0

KbW-20-B-2  0.000  0.000  0.0  0.0

Gko-1-B-1  15.000 -4.8 99.683  6.650 13.730 Gko-10-B-1 -4.577 -2.217  196.4  90.00 0

Gko-10-B-1 -4.577 -2.217  196.4  90.0

Gko-10-B-1 -4.577 -2.217  196.4  90.0

G-Gko-1-B  0.000  0.000  0.0  0.0

G-Gko-3-B  0.000  0.000  0.0  0.0

Gko-1-B-2  15.000 -4.8 99.683 G-Gko-1-B  0.000  0.000  0.0  0.00 0 0 0

Gko-3-B  15.000 -4.8 99.683 G-Gko-3-B  0.000  0.000  0.0  0.00 0 0 0
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Gko-10-B-1 -5.000 110.000 -3.2 96.168 Gko-1-B-1  4.585  2.376  28.2  88.80 0 0 0

-5.000Gko-1-B-1  4.585  2.376  28.2  88.8

-5.000Gko-1-B-1  4.585  2.376  28.2  88.8

B-10-Gko-Jb1-1 -9.867 -13.401  90.8  59.3

B-10-Gko-MKi-1 -3.888  6.273  40.3 -52.7

G-Gko-10-B  0.000  0.000  0.0  0.0

Gko-10-B-2  110.000 -3.2 96.168 G-Gko-10-B  0.000  0.000  0.0  0.00 0 0 0

G-Kse-1-B  110.000 -4.0 96.943 Gso-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Kse-10-B1  0.000  0.000  0.0  0.0

G-Mku-10-B  110.000 -0.3 96.872 Mku-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Mku-10-B-2  0.000  0.000  0.0  0.0

G-Mku-.6-B  6.600  0.5 99.676 Mku-.6-B-4  12.000  0.000  1053.1  100.00 0 0 0

Mku-.6-B-2 -12.000  0.000  1053.1  100.0

G-Mmb-3-B  30.000  17.8 99.853 Mmb-3-B-1  79.821 -8.067  1546.3 -99.50 0 0 0

Mmb-3-B-2 -79.821  8.067  1546.3 -99.5

G-Mus-3-B  30.000  4.6 100.765 Mus-3-B -0.998  0.014  19.1  100.00 0 0 0

Rka-3-B-1  0.998 -0.014  19.1  100.0

G-Nko-3-B  30.000  8.9 98.882 Nko-3-B-1  0.299  0.088  6.1  95.90 0 0 0

Nko-3-B-2 -0.299 -0.088  6.1  95.9

G-NtB-3-B  30.000  0.7 97.762 Kgo-3-B-1  2.496 -0.054  49.1 -100.00 0 0 0

NtB-3-B1 -2.496  0.054  49.1 -100.0

G-Ny1-3-B  30.000  3.9 99.720 Ny1-3-B-1  13.984  0.122  269.9  100.00 0 0 0

Ny1-3-B-2 -13.984 -0.122  269.9  100.0

G-Ny2-3-B  30.000 -3.5 99.326 Ny2-3-B-1  0.000  0.000  0.0  0.00 0 0 0

Ny2-3-B-2  0.000  0.000  0.0  0.0

G-Rka5-3-B  30.000  4.6 100.765 Rka5-3-B -1.496  0.031  28.6 -100.00 0 0 0

Rka-3-B-1  1.496 -0.031  28.6 -100.0

G-Rka-3-B  30.000  4.6 100.765 Rka-3-B-1  3.343 -0.092  63.9 -100.00 0 0 0

Rka-3-B-2 -3.343  0.092  63.9 -100.0

G-Rsu-10-B  110.000 -0.7 100.659 Rsu-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Rsu-10-B-2  0.000  0.000  0.0  0.0

G-Rwa-3-B  30.000 -0.9 99.819 Rwa-3-B-1  0.000  0.000  0.0  0.00 0 0 0

Rwa-3-B-2  0.000  0.000  0.0  0.0

G-Rz1-.06-B  0.600  6.2 100.409 N-Rz1-.06-B-1-1  1.750  0.000  1677.1  100.00 0 0 0

N-Rz1-.06-B-1-2 -1.750  0.000  1677.1  100.0

G-Rz2-.6-B  6.600  7.9 96.644 Rz2-.6-B-1-1  6.375  0.000  577.0  100.00 0 0 0

Rz2-.6-B-1-2 -6.375  0.000  577.0  100.0

Gsh-1-B-1  11.000  8.2 99.779 Gsh-10-B  7.500  0.000  394.5  100.00 0 0 0

Gsh-10-B  7.500  0.000  394.5  100.0
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G-Gsh-1-B -15.000  0.000  789.0  100.0

Gsh-1-B-2  11.000  8.2 99.779  0.000 15.000 G-Gsh-1-B  15.000  0.000  789.0  100.00 0

Gsh-10-B -4.000 110.000  5.3 95.669 Gsh-1-B-1 -7.481  0.376  41.1 -99.90 0 0 0

-4.000Gsh-1-B-1 -7.481  0.376  41.1 -99.9

B-10-Bga-Gsh-2  14.962 -0.752  82.2 -99.9

G-Smb-1-B  11.000 -0.6 100.710 N-Smb-1  0.000  0.000  0.0  0.00 0 0 0

Smb-1-B-2N  0.000  0.000  0.0  0.0

Gso-1-B-1  15.000 -5.0 98.982  3.566 7.363 Gso-10-B-1 -7.363 -3.566  318.1  90.00 0

Gso-10-B-1 -3.000 110.000 -4.0 96.943 Gso-1-B-1  7.367  3.737  44.7  89.20 0 0 0

B-10-Gso-Nde-1  0.000 -0.178  1.0  0.0

10-Bre/Gso/Msh-B -7.367 -3.559  44.3  90.0

G-Kse-1-B  0.000  0.000  0.0  0.0

Hye-3-B-1  30.000  4.6 100.826  1.524 3.146 Hye-10-B-1 -3.146 -1.524  66.7  90.00 0

Hye-10-B-1 -2.000 110.000  5.3 99.469 Hye-3-B-1  3.149  1.572  18.6  89.50 0 0 0

B-10-Bta-Hye-2 -23.567  5.893  128.2 -97.0

B-10-Hye-Rka-1  20.418 -7.465  114.7 -93.9

Jb1-10-B-1 -4.000 110.000 -3.1 96.728 Jb1-1-B-1  13.203  6.936  80.9  88.50 0 0 0

B-10-Jb1-Jb2-1  0.000 -0.036  0.2  0.0

B-10-Jb1-Rln-2 -4.481  5.559  38.7 -62.8

B-10-Bre-Jb1-2 -27.327 -35.992  245.2  60.5

B-10-Gko-Jb1-2  9.899  13.224  89.6  59.9

B-10-Jb1-Nbg-1  8.706  10.310  73.2  64.5

Jb1-1-B-1  15.000 -5.0 99.018  6.388 13.190 Jb1-10-B-1 -13.190 -6.388  569.7  90.00 0

B-1-Jb1-Jb3-1  0.000  0.000  0.0  0.0

Jb2-.6-B-1  6.600 -3.1 99.720 Jb2-10-B-2  0.000  0.000  0.0  0.00 0 0 0

Jb2-10-B-2  0.000  0.000  0.0  0.0

Jb2-10-B-1  110.000 -3.1 96.728 B-10-Jb1-Jb2-2  0.000  0.000  0.0  0.00 0 0 0

G-Jb2-10-B  0.000  0.000  0.0  0.0

Jb2-10-B-2 -3.000 110.000 -3.1 96.728 Jb2-.6-B-1  0.000  0.000  0.0  0.00 0 0 0

-3.000Jb2-.6-B-1  0.000  0.000  0.0  0.0

G-Jb2-10-B  0.000  0.000  0.0  0.0

Jb3-1-B-1  15.000 -5.0 99.018 B-1-Jb1-Jb3-2  0.000  0.000  0.0  0.00 0 0 0

G-Jb3-1-B  0.000  0.000  0.0  0.0

Jb3-1-B-2  15.000 -5.0 99.018 G-Jb3-1-B  0.000  0.000  0.0  0.00 0 0 0

Jb3-1-B-2d  0.000  0.000  0.0  0.0

Jb3-1-B-2d  15.000 -5.0 99.018 Jb3-1-B-2  0.000  0.000  0.0  0.00 0 0 0

Kba-3-B-1  30.000 -7.2 99.597  1.683 3.475 Kba-10-B-1 -3.475 -1.683  74.6  90.00 0

Kba-10-B-1 -5.000 110.000 -5.6 96.203 Kba-3-B-1  3.484  1.808  21.4  88.80 0 0 0

10-Kba/Msh/Rwi-B -7.005  2.208  40.1 -95.4

(92/233)



Location:

Engineer:
Study Case:   LF-Dry

11.0.0D

Page: 11 

SN:  ELTECHS-EC

Filename: Rwanda-MasterPlan

Project:
ETAP 

Contract:

Date: 10-02-2015 

Revision: Base

Config.: 2017-Dry

Bus 

ID kV

Voltage

Ang.% Mag.

 Generation

MW Mvar

Load

MW Mvar

Load Flow

MW Mvar AmpID %PF

XFMR

%Tap

B-10-Kba-Kre-1  3.520 -4.016  29.1 -65.9

Kbo-3-B-1  30.000  3.2 97.798  0.605 1.249 Kbo-10-B-1 -1.249 -0.605  27.3  90.00 0

Kbo-10-B-1 -2.000 110.000  4.4 97.036 Kbo-3-B-1  1.252  0.638  7.6  89.10 0 0 0

10-Kbo/Kro/Mr2-B -1.252 -0.638  7.6  89.1

Kbu-1-B-1  11.000  8.0 98.430 Kbu-3-B-1 -0.442 -0.371  30.8  76.60 0 0 0

Kbu-10-B-1  11.984 -0.886  640.8 -99.7

Kbu-10-B-1  12.585 -0.897  672.8 -99.7

B-1-Kbu-KbW-1F_T -24.127  2.153  1291.6 -99.6

Kbu-3-B-1 -2.000 30.000  8.5 97.356 Kbu-1-B-1  0.443  0.379  11.5  76.00 0 0 0

B-3-Kbu-Kro/Nko-2 -0.443 -0.379  11.5  76.0

Kbu-10-B-1  110.000  4.6 98.725 Kbu-1-B-1 -11.946  1.596  64.1 -99.10 0 0 0

Kbu-1-B-1 -12.548  1.643  67.3 -99.2

B-10-Kbu-Kro-1  24.494 -3.239  131.4 -99.1

KbW-1-B-1  11.000  13.1 101.588 KbW-1-B-2  8.000  0.000  413.3  100.00 0 0 0

G-KbW-1-B-2 -8.000  0.000  413.3  100.0

KbW-1-B-2  11.000  13.1 101.588 KbW-1-B-1 -8.000  0.000  413.3  100.00 0 0 0

B-1-Kbu-KbW-2F_T  25.000  0.000  1291.6  100.0

G-KbW-1-B-1 -17.000  0.000  878.3  100.0

KbW-1-B-3  11.000  13.1 101.588  0.000 17.000 G-KbW-1-B-1  17.000  0.000  878.3  100.00 0

KbW-1-B-4  11.000  13.1 101.588  0.000 8.000 G-KbW-1-B-2  8.000  0.000  413.3  100.00 0

KbW-1-B-5  20.000 -0.5 100.613 KbW-20-B-2  0.000  0.000  0.0  0.00 0 0 0

KbW-20-B-2  220.000 -0.5 100.613 KbW-1-B-5  0.000  0.000  0.0  0.00 0 0 0

G-KbW-1-B-3  0.000  0.000  0.0  0.0

Kgo-3-B-1  30.000  0.7 97.762  2.149 4.437 Kgo-10-B-1 -0.971 -1.102  28.9  66.10 0

Kgo-10-B-1 -0.971 -1.102  28.9  66.1

G-NtB-3-B -2.496  0.054  49.1 -100.0

Kgo-10-B-1  110.000  1.2 98.756 Kgo-3-B-1  0.972  1.120  7.9  65.50 0 0 0

Kgo-3-B-1  0.972  1.120  7.9  65.5

Kgo-20-B-1  15.320 -25.853  159.7 -51.0

B-10-Kgo-MKi-2  46.749  2.373  248.8  99.9

B-10-Kgo-Kli-1 -16.728  3.146  90.5 -98.3

B-10-Bta-Kgo-2 -47.284  18.093  269.1 -93.4

Kgo-20-B-1 -3.000 220.000 -0.3 100.003 Kgo-10-B-1 -15.286  27.396  82.3 -48.70 0 0 0

B-20-Kgo-Kli-1 -15.508 -4.740  42.6  95.6

B-20-Kgo-Rwa-1  30.793 -22.656  100.3 -80.5

Kli-3-B-1  30.000  1.1 99.648  0.626 1.292 Kli-10-B-1 -1.292 -0.626  27.7  90.00 0

Kli-10-B-1 -2.000 110.000  2.3 98.989 Kli-3-B-1  1.297  0.660  7.7  89.10 0 0 0

Kli-20-B-1  25.837 -18.738  169.2 -81.0

B-10-Kgo-Kli-2  16.835 -3.762  91.5 -97.6
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B-10-Kli-Kro-2 -24.454  13.230  147.4 -88.0

B-10-Kli-Rka-1 -22.570  8.800  128.4 -93.2

B-10-Kli-Ny1-1  3.056 -0.190  16.2 -99.8

Kli-20-B-1 -2.000 220.000 -0.2 100.099 Kli-10-B-1 -25.798  20.470  86.3 -78.30 0 0 0

B-20-Kgo-Kli-2  15.515  1.984  41.0  99.2

B-20-Kli-Bwi-2  10.283 -22.454  64.7 -41.6

Kre-3-B-1  30.000 -7.1 99.964  1.694 3.498 Kre-10-B-1 -3.498  3.302  92.6 -72.70 0

C-Kre-B  0.000 -4.996  96.2  0.0

Kre-10-B-1 -2.000 110.000 -6.0 96.450 Kre-3-B-1  3.504 -3.187  25.8 -74.00 0 0 0

B-10-Kba-Kre-2 -3.504  3.187  25.8 -74.0

Kri-20-B-1  220.000 -0.6 100.727 B-20-Kri-Rba-1  0.000  0.000  0.0  0.00 0 0 0

Kro-3-B-1  30.000  2.7 99.277  0.621 1.283 Kro-10-B-1 -1.283 -0.621  27.6  90.00 0

Kro-10-B-1 -2.000 110.000  3.9 98.500 Kro-3-B-1  1.286  0.656  7.7  89.10 0 0 0

B-10-Kbu-Kro-2 -24.402  3.126  131.1 -99.2

B-10-Kbo-Kro-1 -1.598  9.525  51.5 -16.5

B-10-Kli-Kro-1  24.713 -13.307  149.6 -88.0

Kse-10-B1  110.000 -4.0 96.943 G-Kse-1-B  0.000  0.000  0.0  0.00 0 0 0

MKi-3-B-1  30.000 -7.4 95.203  13.621 28.123 MKi-10-B-1 -28.123 -9.089  597.4  95.20 0

C-MKi-3-B  0.000 -4.532  91.6  0.0

MKi-10-B-1 -2.000 110.000 -3.1 96.067 MKi-3-B-1  28.176  11.497  166.3  92.60 0 0 0

10-Gko/Kgo/MKi-B -41.679 -6.624  230.6  98.8

B-10-MKi-Nbg-2 -1.235 -6.884  38.2  17.7

B-10-Gha-MKi-2  14.738  2.011  81.3  99.1

Mku-3-B-1  1.000 30.000 -2.0 98.281  5.070 10.469 Mku-.6-B-1 -10.469 -5.070  227.8  90.00 0

Mku-10-B-1 -7.000 110.000 -0.3 96.872 Mku-.6-B-1 -1.504  5.942  33.2 -24.50 0 0 0

B-10-Gfu-Mku-2  23.726 -6.826  133.8 -96.1

B-10-Mku-Nta-1 -8.069  1.055  44.1 -99.2

B-10-Mku-Nbi-1 -14.153 -0.171  76.7  100.0

G-Mku-10-B  0.000  0.000  0.0  0.0

Mku-10-B-2  110.000 -0.3 96.872 G-Mku-10-B  0.000  0.000  0.0  0.00 0 0 0

Mku-.6-B-1  6.600  0.5 99.676 Mku-3-B-1  10.482  5.665  1045.7  88.00 0 0 0

Mku-10-B-1  1.518 -5.665  514.7 -25.9

Mku-.6-B-4 -6.000  0.000  526.6  100.0

Mku-.6-B-3 -3.000  0.000  263.3  100.0

Mku-.6-B-5  0.000  0.000  0.0  0.0

Mku-.6-B-6 -3.000  0.000  263.3  100.0

Mku-.6-B-2  6.600  0.5 99.676  0.000 12.000 G-Mku-.6-B  12.000  0.000  1053.1  100.00 0

Mku-.6-B-3  6.600  0.5 99.676 Mku-.6-B-4 -6.000  0.000  526.6  100.00 0 0 0

Mku-.6-B-1  3.000  0.000  263.3  100.0
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Mku-.6-B-5  0.000  0.000  0.0  0.0

Mku-.6-B-6  3.000  0.000  263.3  100.0

Mku-.6-B-4  6.600  0.5 99.676 Mku-.6-B-1  6.000  0.000  526.6  100.00 0 0 0

Mku-.6-B-3  6.000  0.000  526.6  100.0

G-Mku-.6-B -12.000  0.000  1053.1  100.0

Mku-.6-B-5  6.600  0.5 99.676 Mku-.6-B-1  0.000  0.000  0.0  0.00 0 0 0

Mku-.6-B-3  0.000  0.000  0.0  0.0

Mku-.6-B-6  6.600  0.5 99.676 Mku-.6-B-3 -3.000  0.000  263.3  100.00 0 0 0

Mku-.6-B-1  3.000  0.000  263.3  100.0

Mmb-3-B-1  30.000  17.8 99.853  1.497 3.092 Mmb-20-B-1  76.729 -9.565  1490.3 -99.20 0

G-Mmb-3-B -79.821  8.067  1546.3 -99.5

Mmb-3-B-2  30.000  17.8 99.853 N-Mmb-.6-1 -39.910  4.034  773.1 -99.50 0 0 0

N-Mmb-.6-2 -39.910  4.034  773.1 -99.5

G-Mmb-3-B  79.821 -8.067  1546.3 -99.5

Mmb-20-B-1 -5.000 220.000  12.4 96.231 Mmb-3-B-1 -76.562  17.058  213.9 -97.60 0 0 0

B-20-Bta-Mmb-2D  76.562 -17.058  213.9 -97.6

Mr1-.6-B-1  6.600  4.3 99.706 Mr1-10-B-1 -1.112 -1.541  166.8  58.50 0 0 0

Mr1-3-B-1  2.849  1.485  281.9  88.7

B-.6-Mr1-Rz1-1 -1.737  0.056  152.5 -99.9

Mr1-10-B-1 -5.000 110.000  4.9 96.334 Mr1-.6-B-1  1.115  1.579  10.5  57.70 0 0 0

B-10-Mr1-Mr2-1 -1.115 -1.579  10.5  57.7

Mr1-3-B-1  3.000 30.000  2.6 100.940  1.377 2.842 Mr1-.6-B-1 -2.842 -1.377  60.2  90.00 0

Mr2-10-B-1  110.000  4.9 96.337 B-10-Mr2-Rz2-1 -6.347 -0.058  34.6  100.00 0 0 0

Mr2-10-B-2  6.347  0.058  34.6  100.0

Mr2-10-B-2  110.000  4.9 96.337 B-10-Mr2/Nte-1  5.232 -1.511  29.7 -96.10 0 0 0

B-10-Mr1-Mr2-2  1.115  1.569  10.5  57.9

Mr2-10-B-1 -6.347 -0.058  34.6  100.0

Msh-1-B-1  15.000 -7.4 96.817  8.373 17.288 Msh-10-B-1 -8.644 -1.843  351.4  97.80 0

Msh-10-B-1 -8.644 -1.843  351.4  97.8

C-Msh-1-B  0.000 -4.687  186.3  0.0

Msh-10-B-1 -2.000 110.000 -4.8 96.128 Msh-1-B-1  8.665  2.259  48.9  96.80 0 0 0

-2.000Msh-1-B-1  8.665  2.259  48.9  96.8

B-10-Gso-Msh-2 -21.502 -1.627  117.7  99.7

B-10-Kba-Msh-2  10.575 -6.118  66.7 -86.6

B-10-Msh-Nga-1 -6.402  3.227  39.1 -89.3

Mus-3-B  30.000  4.6 100.765 Mus-.6-B -0.998  0.014  19.1  100.00 0 0 0

G-Mus-3-B  0.998 -0.014  19.1  100.0

Mus-.6-B  6.600  5.4 100.920  0.000 1.000 Mus-3-B  1.000  0.000  86.7  100.00 0

Nbg-3-B-1  30.000 -4.0 99.465  3.598 7.428 Nbg-10-B-1 -3.714 -1.799  79.8  90.00 0
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Nbg-10-B-1 -3.714 -1.799  79.8  90.0

Nbg-10-B-1 -4.000 110.000 -3.2 96.262 Nbg-3-B-1  3.717  1.868  22.7  89.40 0 0 0

-4.000Nbg-3-B-1  3.717  1.868  22.7  89.4

B-10-Jb1-Nbg-2 -8.676 -10.460  74.1  63.8

B-10-MKi-Nbg-1  1.241  6.725  37.3  18.2

Nbi-3-B-1  30.000 -0.1 98.904  0.617 1.274 Nbi-10-B-1 -1.274 -0.617  27.6  90.00 0

Nbi-10-B-1 -2.000 110.000  0.5 97.521 Nbi-3-B-1  1.276  0.634  7.7  89.50 0 0 0

B-B-10-Mku-Nbi-1-2  14.249 -0.273  76.7 -100.0

B-10-Nbi-Ny1-1 -15.525 -0.362  83.6  100.0

N-Cyi-04-1*  0.400  9.8 100.000  0.062 0.150 Cyi-3-B-2  0.150  0.062  234.0  92.50 0

Nde-3-B-1  30.000 -4.6 98.771  3.553 7.335 Nde-10-B-1 -3.668  0.663  72.6 -98.40 0

Nde-10-B-1 -3.668  0.663  72.6 -98.4

C-Nde-B  0.000 -4.878  95.0  0.0

Nde-10-B-1 -3.000 110.000 -3.7 95.631 Nde-3-B-1  3.670 -0.606  20.4 -98.70 0 0 0

-3.000Nde-3-B-1  3.670 -0.606  20.4 -98.7

B-10-Gha-Nde-2 -7.341  1.212  40.8 -98.7

Nga-3-B-1  30.000 -4.8 99.054  1.666 3.441 Nga-10-B-1 -3.441 -1.666  74.3  90.00 0

Nga-10-B-1 -4.000 110.000 -3.8 95.995 Nga-3-B-1  3.444  1.741  21.1  89.20 0 0 0

B-10-Nga-Rln-1 -9.902  2.650  56.0 -96.6

B-10-Msh-Nga-2  6.458 -4.391  42.7 -82.7

Nko-3-B-1  30.000  8.9 98.882 B-3-Nko-Cyi/Nko-1  0.299  0.088  6.1  95.90 0 0 0

G-Nko-3-B -0.299 -0.088  6.1  95.9

Nko-3-B-2  30.000  8.9 98.882 N-Nko-04-B-2 -0.299 -0.088  6.1  95.90 0 0 0

G-Nko-3-B  0.299  0.088  6.1  95.9

N-Mmb-.6-1  6.600  23.6 99.570  0.000 40.000 Mmb-3-B-2  40.000  0.000  3514.2  100.00 0

N-Mmb-.6-2  6.600  23.6 99.570  0.000 40.000 Mmb-3-B-2  40.000  0.000  3514.2  100.00 0

N-Nko-04-B-2*  0.400  10.2 100.000  0.096 0.300 Nko-3-B-2  0.300  0.096  454.6  95.20 0

N-Ny1-.6-2*  6.600  6.8 100.000  0.824 14.000 Ny1-3-B-2  14.000  0.824  1226.8  99.80 0

N-Rka-.6-2  6.600  6.2 100.939  0.000 3.350 Rka-3-B-2  3.350  0.000  290.3  100.00 0

N-Rz1-.06-B-1-1  0.600  6.2 100.409 Rz1-.6-B-1  1.750  0.000  1677.1  100.00 0 0 0

G-Rz1-.06-B -1.750  0.000  1677.1  100.0

N-Rz1-.06-B-1-2  0.600  6.2 100.409  0.000 1.750 G-Rz1-.06-B  1.750  0.000  1677.1  100.00 0

N-Smb-1  11.000 -0.6 100.710 Smb-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Smb-1-B-2  0.000  0.000  0.0  0.0

G-Smb-1-B  0.000  0.000  0.0  0.0

Nta-3-B-1  2.000 30.000  1.3 100.634  1.519 3.135 Nta-.6-B-1 -3.135 -1.519  66.6  90.00 0

Nta-10-B-1 -3.000 110.000  0.3 97.006 Nta-.6-B-1 -4.047  0.928  22.5 -97.50 0 0 0

-3.000Nta-.6-B-1 -4.047  0.928  22.5 -97.5

B-10-Mku-Nta-2  8.094 -1.856  44.9 -97.5
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Nta-.6-B-1  6.600  2.2 99.521 Nta-3-B-1  3.139  1.581  308.9  89.30 0 0 0

Nta-10-B-1  4.056 -0.790  363.2 -98.2

Nta-10-B-1  4.056 -0.790  363.2 -98.2

Nta-.6-B-3 -11.250  0.000  988.9  100.0

Nta-.6-B-2  6.600  2.2 99.521  0.000 11.250 Nta-.6-B-3  11.250  0.000  988.9  100.00 0

Nta-.6-B-3  6.600  2.2 99.521 Nta-.6-B-1  11.250  0.000  988.9  100.00 0 0 0

Nta-.6-B-2 -11.250  0.000  988.9  100.0

NtB-3-B1  30.000  0.7 97.762 NtB-.6-B -2.496  0.054  49.1 -100.00 0 0 0

G-NtB-3-B  2.496 -0.054  49.1 -100.0

NtB-.6-B  6.600  2.0 97.903  0.000 2.500 NtB-3-B1  2.500  0.000  223.4  100.00 0

Nte-3-B-1  30.000  4.1 99.693  0.626 1.293 Nte-10-B-1 -1.293 -0.626  27.7  90.00 0

Nte-10-B-1 -4.000 110.000  4.7 96.293 Nte-3-B-1  1.294  0.643  7.9  89.50 0 0 0

B-10-Kbo/Nte-2  2.937 -10.572  59.8 -26.8

B-10-Mr2/Nte-2 -5.224  0.905  28.9 -98.5

B-10-Bga-Nte-2  0.994  9.024  49.5  10.9

Ny1-10-B-1 -1.000 110.000  2.1 98.828 Ny1-3-B-1 -12.682  0.910  67.5 -99.70 0 0 0

B-10-Kli-Ny1-2 -3.051 -0.500  16.4  98.7

B-10-Nbi-Ny1-2  15.733 -0.410  83.6 -100.0

Ny1-3-B-1  30.000  3.9 99.720  0.626 1.293 Ny1-10-B-1  12.691 -0.504  245.1 -99.90 0

G-Ny1-3-B -13.984 -0.122  269.9  100.0

Ny1-3-B-2  30.000  3.9 99.720 N-Ny1-.6-2 -13.984 -0.122  269.9  100.00 0 0 0

G-Ny1-3-B  13.984  0.122  269.9  100.0

Ny2-10-B-1 -4.000 110.000 -2.7 96.154 Ny2-3-B-1  3.065  1.542  18.7  89.30 0 0 0

B-10-Ny2-Rln-1 -3.065 -1.542  18.7  89.3

Ny2-3-B-1  30.000 -3.5 99.326  1.483 3.063 Ny2-10-B-1 -3.063 -1.483  65.9  90.00 0

G-Ny2-3-B  0.000  0.000  0.0  0.0

Ny2-3-B-2  30.000 -3.5 99.326 G-Ny2-3-B  0.000  0.000  0.0  0.00 0 0 0

Rba-3-B-1  30.000 -1.1 100.093  0.631 1.302 Rba-20-B-1 -1.302 -0.631  27.8  90.00 0

Rba-20-B-1  220.000 -0.6 100.707 Rba-3-B-1  1.304  0.648  3.8  89.50 0 0 0

B-20-Bwi-Rba-2D -8.944 -0.059  23.3  100.0

B-20-Rba-Sha-1  7.640  3.387  21.8  91.4

B-20-Kri-Rba-2  0.000 -2.870  7.5  0.0

B-20-Smb-Rba-2  0.000 -1.107  2.9  0.0

Rka5-.6-B  6.600  5.8 100.991  0.000 1.500 Rka5-3-B  1.500  0.000  129.9  100.00 0

Rka5-3-B  30.000  4.6 100.765 Rka5-.6-B -1.496  0.031  28.6 -100.00 0 0 0

G-Rka5-3-B  1.496 -0.031  28.6 -100.0

Rka-3-B-1  30.000  4.6 100.765  1.522 3.143 Rka-10-B-1  1.347 -0.830  30.2 -85.20 0

Rka-10-B-1  1.347 -0.830  30.2 -85.2

G-Rka-3-B -3.343  0.092  63.9 -100.0
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G-Rka5-3-B -1.496  0.031  28.6 -100.0

G-Mus-3-B -0.998  0.014  19.1  100.0

Rka-3-B-2  30.000  4.6 100.765 N-Rka-.6-2 -3.343  0.092  63.9 -100.00 0 0 0

G-Rka-3-B  3.343 -0.092  63.9 -100.0

Rka-10-B-1 -2.000 110.000  4.1 99.247 Rka-3-B-1 -1.347  0.846  8.4 -84.70 0 0 0

-2.000Rka-3-B-1 -1.347  0.846  8.4 -84.7

B-10-Kli-Rka-2  22.911 -8.936  130.1 -93.2

B-10-Hye-Rka-2 -20.218  7.244  113.6 -94.1

Rlm-3-B-1  30.000 -2.0 98.938  3.563 7.357 Rlm-10-B-1 -7.357 -3.563  159.0  90.00 0

Rlm-10-B-1  110.000 -1.0 99.897 Rlm-3-B-1  7.361  3.734  43.4  89.20 0 0 0

Rlm-20-B-1 -7.361 -3.734  43.4  89.2

Rlm-20-B-1  220.000 -0.6 100.224 Rlm-10-B-1  7.362  3.791  21.7  88.90 0 0 0

B-20-Sha-Rlm-2D  20.278  13.474  63.8  83.3

B-20-Rlm-Rwa-1D -27.654  15.448  82.9 -87.3

B-20-Rlm-Rsu-1D  0.013 -32.713  85.7  0.0

Rln-3-B-1  30.000 -3.5 95.496  1.382 2.854 Rln-10-B-1 -2.854 -1.382  63.9  90.00 0

Rln-10-B-1  110.000 -2.6 96.304 Rln-3-B-1  2.857  1.437  17.4  89.30 0 0 0

10-Gfu/Jb1/Rln-B -15.927  0.987  87.0 -99.8

B-10-Nga-Rln-2  10.002 -3.628  58.0 -94.0

B-10-Ny2-Rln-2  3.068  1.203  18.0  93.1

Rsu-10-B-1  110.000 -0.7 100.659 Rsu-20-B-1  0.000  0.000  0.0  0.00 0 0 0

G-Rsu-10-B  0.000  0.000  0.0  0.0

Rsu-10-B-2  110.000 -0.7 100.659 G-Rsu-10-B  0.000  0.000  0.0  0.00 0 0 0

Rsu-20-B-1  220.000 -0.7 100.659 Rsu-10-B-1  0.000  0.000  0.0  0.00 0 0 0

B-20-Rlm-Rsu-2D  0.000  0.000  0.0  0.0

Rwa-3-B-1  30.000 -0.9 99.819  1.497 3.090 Rwa-20-B-1 -3.090 -1.497  66.2  90.00 0

G-Rwa-3-B  0.000  0.000  0.0  0.0

Rwa-3-B-2  30.000 -0.9 99.819 G-Rwa-3-B  0.000  0.000  0.0  0.00 0 0 0

Rwa-20-B-1  220.000 -0.5 100.148 Rwa-3-B-1  3.090  1.521  9.0  89.70 0 0 0

B-20-Rlm-Rwa-2D  27.673 -22.438  93.4 -77.7

B-20-Kgo-Rwa-2 -30.763  20.917  97.5 -82.7

Rwi-1-B-1  15.000 -6.8 99.764  1.688 3.485 Rwi-10-B-1 -3.485  3.288  184.9 -72.70 0

C-Rwi-B-1  0.000 -4.976  192.0  0.0

Rwi-10-B-1 -2.000 110.000 -5.7 96.258 Rwi-1-B-1  3.491 -3.173  25.7 -74.00 0 0 0

B-10-Kba-Rwi-2 -3.491  3.173  25.7 -74.0

Rz1-.6-B-1  6.600  4.7 100.148 N-Rz1-.06-B-1-1 -1.745  0.043  152.5 -100.00 0 0 0

B-.6-Mr1-Rz1-2  1.745 -0.043  152.5 -100.0

Rz2-.6-B-1-1  6.600  7.9 96.644 Rz2-10-B-1  6.375  0.000  577.0  100.00 0 0 0

G-Rz2-.6-B -6.375  0.000  577.0  100.0
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Rz2-.6-B-1-2  6.600  7.9 96.644  0.000 6.375 G-Rz2-.6-B  6.375  0.000  577.0  100.00 0

Rz2-10-B-1  110.000  5.2 96.511 Rz2-.6-B-1-1 -6.359  0.304  34.6 -99.90 0 0 0

B-10-Mr2-Rz2-2  6.359 -0.304  34.6 -99.9

Sha-3-B-1  30.000 -3.6 100.601  3.672 7.581 Sha-10-B-1 -7.581 -3.672  161.1  90.00 0

Sha-10-B-1 -2.000 110.000 -2.6 99.541 Sha-3-B-1  7.585  3.847  44.8  89.20 0 0 0

Sha-20-B-1 -76.987 -52.198  490.4  82.8

B-10-Bre-Sha-2D  69.402  48.351  446.0  82.1

Sha-20-B-1 -2.000 220.000 -0.8 99.809 Sha-10-B-1  77.068  55.835  250.2  81.00 0 0 0

B-20-Sha-Rlm-1D -20.243 -29.919  95.0  56.0

B-20-Rba-Sha-2 -7.613 -17.645  50.5  39.6

B-20-Mra-Sha-2D -49.212 -8.272  131.2  98.6

Smb-1-B-1  11.000 -0.6 100.710 Smb-20-B-1  0.000  0.000  0.0  0.00 0 0 0

N-Smb-1  0.000  0.000  0.0  0.0

Smb-1-B-2  11.000 -0.6 100.710 Smb-20-B-1  0.000  0.000  0.0  0.00 0 0 0

N-Smb-1  0.000  0.000  0.0  0.0

Smb-1-B-2N  11.000 -0.6 100.710 G-Smb-1-B  0.000  0.000  0.0  0.00 0 0 0

Smb-1-B-4  0.000  0.000  0.0  0.0

Smb-1-B-6  0.000  0.000  0.0  0.0

Smb-1-B-4  11.000 -0.6 100.710 Smb-1-B-2N  0.000  0.000  0.0  0.00 0 0 0

Smb-1-B-6  11.000 -0.6 100.710 Smb-1-B-2N  0.000  0.000  0.0  0.00 0 0 0

Smb-20-B-1  220.000 -0.6 100.710 Smb-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Smb-1-B-2  0.000  0.000  0.0  0.0

B-20-Smb-Rba-1  0.000  0.000  0.0  0.0

 * Indicates a  voltage regulated bus ( voltage controlled or swing type machine connected to it) 

 #  Indicates a bus with a load mismatch of more than 0.1 MVA
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3-Cyi/Nko-B  30.000  12.8 99.205 B-3-Cyi-Cyi/Nko-1 -0.297 -0.003  5.8  100.00 0 0 0

3-Cyi-Ghi-B  0.891 -0.009  17.3  100.0

B-3-Nko-Cyi/Nko-1 -0.594  0.011  11.5 -100.0

3-Cyi-Ghi-B  30.000  12.7 99.090 B-3-Cyi-Ghi-2  0.000 -0.078  1.5  0.00 0 0 0

3-Cyi/Nko-B -0.890  0.001  17.3  100.0

3-Kro/Kbu-B  0.890  0.077  17.4  99.6

3-Kro/Kbu-B  30.000  11.8 97.822 B-3-Kbu-Kro-2  0.000 -0.028  0.5  0.00 0 0 0

B-3-Kbu-Kro/Nko-2  0.881  0.171  17.6  98.2

3-Cyi-Ghi-B -0.881 -0.143  17.6  98.7

10-Bre/Gso/Msh-B  110.000 -2.9 96.943 B-10-Bre-Gso-1 -27.258 -9.060  155.5  94.90 0 0 0

B-10-Gso-Msh-2  19.891  5.501  111.7  96.4

Gso-10-B-1  7.367  3.559  44.3  90.0

10-Gfu/Jb1/Rln-B  110.000 -1.1 96.567 10-Gfu/Mku/Rln-B -26.700  7.789  151.2 -96.00 0 0 0

B-10-Jb1-Rln-2  9.236 -7.407  64.3 -78.0

Rln-10-B-1  17.464 -0.382  94.9 -100.0

10-Gfu/Mku/Rln-B  110.000  0.4 97.003 B-10-Gfu-Mku-2 -29.912  7.093  166.3 -97.30 0 0 0

10-Gfu/Jb1/Rln-B  27.021 -7.676  152.0 -96.2

Gfu-10-B-1  2.891  0.583  16.0  98.0

10-Gko/Kgo/MKi-B  110.000 -1.9 96.105 B-10-Gko-MKi-1  6.225 -9.066  60.1 -56.60 0 0 0

B-10-Kgo-MKi-2 -49.865 -0.035  272.3  100.0

MKi-10-B-1  43.640  9.101  243.5  97.9

10-Kba/Msh/Rwi-B  110.000 -4.4 95.996 B-10-Kba-Msh-2 -10.590  5.712  65.8 -88.00 0 0 0

B-10-Kba-Rwi-2  3.547 -3.447  27.0 -71.7

Kba-10-B-1  7.044 -2.265  40.5 -95.2

10-Kbo/Kro/Mr2-B  110.000  7.7 97.895 10-Kbo/Nte-B -10.841  11.300  84.0 -69.20 0 0 0

B-10-Kbo-Kro-1  9.569 -11.948  82.1 -62.5

Kbo-10-B-1  1.272  0.648  7.7  89.1

10-Kbo/Nte-B  110.000  8.4 97.288 10-Kbo/Kro/Mr2-B  10.908 -11.749  86.5 -68.00 0 0 0

B-10-Kbo/Nte-2 -10.908  11.749  86.5 -68.0

10-Mr2/Nte-B  110.000  8.4 97.284 B-10-Mr2/Nte-1 -13.189  2.128  72.1 -98.70 0 0 0

B-10-Mr2/Nte-2  13.189 -2.128  72.1 -98.7

20-Mra-B*  220.000  0.0 100.000  1.505 17.542 B-20-Mra-Sha-2D  17.542  1.505  46.2  99.60 0

B-1-Jb1-Jb3-1  15.000 -3.8 99.160 B-1-Jb1-Jb3-2  0.000  0.000  0.0  0.00 0 0 0

Jb1-1-B-1  0.000  0.000  0.0  0.0

B-1-Jb1-Jb3-2  15.000 -3.8 99.160 B-1-Jb1-Jb3-1  0.000  0.000  0.0  0.00 0 0 0

Jb3-1-B-1  0.000  0.000  0.0  0.0
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B-1-Kbu-KbW-1F_T  11.000  10.6 99.039 B-1-Kbu-KbW-2F_T -24.137  2.128  1284.1 -99.60 0 0 0

Kbu-1-B-1  24.137 -2.128  1284.1 -99.6

B-1-Kbu-KbW-2F_T  11.000  15.6 102.184 B-1-Kbu-KbW-1F_T  25.000  0.000  1284.1  100.00 0 0 0

KbW-1-B-2 -25.000  0.000  1284.1  100.0

B-3-Cyi-Cyi/Nko-1  30.000  12.9 99.263 3-Cyi/Nko-B  0.297 -0.011  5.8 -99.90 0 0 0

Cyi-3-B-1 -0.297  0.011  5.8 -99.9

B-3-Cyi-Ghi-2  30.000  12.7 99.160 3-Cyi-Ghi-B  0.000  0.000  0.0  0.00 0 0 0

B-3-Kbu-Kro/Nko-2  30.000  11.7 97.589 3-Kro/Kbu-B -0.879 -0.181  17.7  97.90 0 0 0

Kbu-3-B-1  0.879  0.181  17.7  97.9

B-3-Kbu-Kro-2  30.000  11.8 97.831 3-Kro/Kbu-B  0.000  0.000  0.0  0.00 0 0 0

B-3-Nko-Cyi/Nko-1  30.000  13.0 99.355 3-Cyi/Nko-B  0.595 -0.028  11.5 -99.90 0 0 0

Nko-3-B-1 -0.595  0.028  11.5 -99.9

B-10-Bga-Gsh-1  110.000  8.6 96.362 B-10-Bga-Gsh-2 -14.912  0.559  81.3 -99.90 0 0 0

Bga-10-B-1  14.912 -0.559  81.3 -99.9

B-10-Bga-Gsh-2  110.000  9.0 96.660 B-10-Bga-Gsh-1  14.962 -0.752  81.3 -99.90 0 0 0

Gsh-10-B -14.962  0.752  81.3 -99.9

B-10-Bga-Nte-1  110.000  8.6 96.362 B-10-Bga-Nte-2 -0.942 -9.539  52.2  9.80 0 0 0

Bga-10-B-1  0.942  9.539  52.2  9.8

B-10-Bga-Nte-2  110.000  8.4 97.275 B-10-Bga-Nte-1  0.983  8.996  48.8  10.90 0 0 0

Nte-10-B-1 -0.983 -8.996  48.8  10.9

B-10-Bre-Gso-1  110.000 -2.0 98.439 10-Bre/Gso/Msh-B  27.535  9.171  154.7  94.90 0 0 0

Bre-10-B-1 -27.535 -9.171  154.7  94.9

B-10-Bre-Jb1-1  110.000 -2.0 98.439 B-10-Bre-Jb1-2  19.000  42.991  250.6  40.40 0 0 0

Bre-10-B-1 -19.000 -42.991  250.6  40.4

B-10-Bre-Jb1-2  110.000 -1.9 96.866 B-10-Bre-Jb1-1 -18.670 -42.522  251.6  40.20 0 0 0

Jb1-10-B-1  18.670  42.522  251.6  40.2

B-10-Bre-Sha-1D  110.000 -2.0 98.439 B-10-Bre-Sha-2D -58.416 -58.362  440.3  70.70 0 0 0

Bre-10-B-1  58.416  58.362  440.3  70.7

B-10-Bre-Sha-2D  110.000 -1.7 99.816 B-10-Bre-Sha-1D  58.995  58.856  438.2  70.80 0 0 0

Sha-10-B-1 -58.995 -58.856  438.2  70.8

B-10-Bta-Hye-1  110.000  8.5 100.358 B-10-Bta-Hye-2  20.515 -5.910  111.7 -96.10 0 0 0

Bta-10-B-1 -20.515  5.910  111.7 -96.1

B-10-Bta-Hye-2  110.000  7.4 100.035 B-10-Bta-Hye-1 -20.345  5.684  110.8 -96.30 0 0 0

Hye-10-B-1  20.345 -5.684  110.8 -96.3

B-10-Bta-Kgo-1  110.000  8.5 100.358 B-10-Bta-Kgo-2  52.665 -15.273  286.8 -96.00 0 0 0

Bta-10-B-1 -52.665  15.273  286.8 -96.0

B-10-Bta-Kgo-2  110.000  2.8 99.054 B-10-Bta-Kgo-1 -50.316  18.906  284.8 -93.60 0 0 0

Kgo-10-B-1  50.316 -18.906  284.8 -93.6

B-10-Gfu-Mku-2  110.000  1.9 97.567 10-Gfu/Mku/Rln-B  30.262 -6.871  166.9 -97.50 0 0 0
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Mku-10-B-1 -30.262  6.871  166.9 -97.5

B-10-Gha-MKi-1  110.000 -2.1 95.637 B-10-Gha-MKi-2 -14.911 -7.161  90.8  90.10 0 0 0

Gha-10-B-1  14.911  7.161  90.8  90.1

B-10-Gha-MKi-2  110.000 -1.9 96.105 B-10-Gha-MKi-1  14.956  7.043  90.3  90.50 0 0 0

MKi-10-B-1 -14.956 -7.043  90.3  90.5

B-10-Gha-Nde-1  110.000 -2.1 95.637 B-10-Gha-Nde-2  7.447  3.375  44.9  91.10 0 0 0

Gha-10-B-1 -7.447 -3.375  44.9  91.1

B-10-Gha-Nde-2  110.000 -2.3 95.189 B-10-Gha-Nde-1 -7.425 -3.730  45.8  89.40 0 0 0

Nde-10-B-1  7.425  3.730  45.8  89.4

B-10-Gko-Jb1-1  110.000 -2.0 96.243 B-10-Gko-Jb1-2 -7.556 -16.066  96.8  42.60 0 0 0

Gko-10-B-1  7.556  16.066  96.8  42.6

B-10-Gko-Jb1-2  110.000 -1.9 96.866 B-10-Gko-Jb1-1  7.592  15.902  95.5  43.10 0 0 0

Jb1-10-B-1 -7.592 -15.902  95.5  43.1

B-10-Gko-MKi-1  110.000 -2.0 96.243 10-Gko/Kgo/MKi-B -6.217  8.930  59.3 -57.10 0 0 0

Gko-10-B-1  6.217 -8.930  59.3 -57.1

B-10-Gso-Msh-2  110.000 -3.5 95.914 10-Bre/Gso/Msh-B -19.746 -5.650  112.4  96.10 0 0 0

Msh-10-B-1  19.746  5.650  112.4  96.1

B-10-Gso-Nde-1  110.000 -2.9 96.943 B-10-Gso-Nde-2  0.000 -0.178  1.0  0.00 0 0 0

Gso-10-B-1  0.000  0.178  1.0  0.0

B-10-Gso-Nde-2  110.000 -2.9 96.945 B-10-Gso-Nde-1  0.000  0.000  0.0  0.00 0 0 0

B-10-Hye-Rka-1  110.000  7.4 100.035 B-10-Hye-Rka-2  17.221 -7.243  98.0 -92.20 0 0 0

Hye-10-B-1 -17.221  7.243  98.0 -92.2

B-10-Hye-Rka-2  110.000  6.4 99.924 B-10-Hye-Rka-1 -17.076  6.903  96.7 -92.70 0 0 0

Rka-10-B-1  17.076 -6.903  96.7 -92.7

B-10-Jb1-Jb2-1  110.000 -1.9 96.866 B-10-Jb1-Jb2-2  0.000 -0.036  0.2  0.00 0 0 0

Jb1-10-B-1  0.000  0.036  0.2  0.0

B-10-Jb1-Jb2-2  110.000 -1.9 96.866 B-10-Jb1-Jb2-1  0.000  0.000  0.0  0.00 0 0 0

Jb2-10-B-1  0.000  0.000  0.0  0.0

B-10-Jb1-Nbg-1  110.000 -1.9 96.866 B-10-Jb1-Nbg-2  7.003  12.897  79.5  47.70 0 0 0

Jb1-10-B-1 -7.003 -12.897  79.5  47.7

B-10-Jb1-Nbg-2  110.000 -1.9 96.344 B-10-Jb1-Nbg-1 -6.968 -13.038  80.5  47.10 0 0 0

Nbg-10-B-1  6.968  13.038  80.5  47.1

B-10-Jb1-Rln-2  110.000 -1.9 96.866 10-Gfu/Jb1/Rln-B -9.159  6.807  61.8 -80.30 0 0 0

Jb1-10-B-1  9.159 -6.807  61.8 -80.3

B-10-Kba-Kre-1  110.000 -4.4 95.996 B-10-Kba-Kre-2  3.573 -4.066  29.6 -66.00 0 0 0

Kba-10-B-1 -3.573  4.066  29.6 -66.0

B-10-Kba-Kre-2  110.000 -4.8 96.248 B-10-Kba-Kre-1 -3.555  3.242  26.2 -73.90 0 0 0

Kre-10-B-1  3.555 -3.242  26.2 -73.9

B-10-Kba-Msh-2  110.000 -3.5 95.914 10-Kba/Msh/Rwi-B  10.668 -6.223  67.6 -86.40 0 0 0
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Msh-10-B-1 -10.668  6.223  67.6 -86.4

B-10-Kba-Rwi-2  110.000 -4.5 96.052 10-Kba/Msh/Rwi-B -3.542  3.228  26.2 -73.90 0 0 0

Rwi-10-B-1  3.542 -3.228  26.2 -73.9

B-10-Kbo/Nte-2  110.000  8.4 97.275 10-Kbo/Nte-B  10.910 -11.758  86.5 -68.00 0 0 0

Nte-10-B-1 -10.910  11.758  86.5 -68.0

B-10-Kbo-Kro-1  110.000  6.5 99.154 10-Kbo/Kro/Mr2-B -9.454  10.977  76.7 -65.30 0 0 0

Kro-10-B-1  9.454 -10.977  76.7 -65.3

B-10-Kbu-Kro-1  110.000  7.2 99.374 B-10-Kbu-Kro-2  24.938 -3.457  133.0 -99.10 0 0 0

Kbu-10-B-1 -24.938  3.457  133.0 -99.1

B-10-Kbu-Kro-2  110.000  6.5 99.154 B-10-Kbu-Kro-1 -24.843  3.347  132.7 -99.10 0 0 0

Kro-10-B-1  24.843 -3.347  132.7 -99.1

B-10-Kgo-Kli-1  110.000  2.8 99.054 B-10-Kgo-Kli-2 -24.280  3.289  129.8 -99.10 0 0 0

Kgo-10-B-1  24.280 -3.289  129.8 -99.1

B-10-Kgo-Kli-2  110.000  4.4 99.559 B-10-Kgo-Kli-1  24.498 -3.580  130.5 -98.90 0 0 0

Kli-10-B-1 -24.498  3.580  130.5 -98.9

B-10-Kgo-MKi-2  110.000  2.8 99.054 10-Gko/Kgo/MKi-B  51.274  2.890  272.1  99.80 0 0 0

Kgo-10-B-1 -51.274 -2.890  272.1  99.8

B-10-Kli-Kro-1  110.000  6.5 99.154 B-10-Kli-Kro-2  32.996 -14.987  191.8 -91.00 0 0 0

Kro-10-B-1 -32.996  14.987  191.8 -91.0

B-10-Kli-Kro-2  110.000  4.4 99.559 B-10-Kli-Kro-1 -32.568  15.402  189.9 -90.40 0 0 0

Kli-10-B-1  32.568 -15.402  189.9 -90.4

B-10-Kli-Ny1-1  110.000  4.4 99.559 B-10-Kli-Ny1-2 -6.922  2.750  39.3 -92.90 0 0 0

Kli-10-B-1  6.922 -2.750  39.3 -92.9

B-10-Kli-Ny1-2  110.000  4.9 99.589 B-10-Kli-Ny1-1  6.950 -3.402  40.8 -89.80 0 0 0

Ny1-10-B-1 -6.950  3.402  40.8 -89.8

B-10-Kli-Rka-1  110.000  4.4 99.559 B-10-Kli-Rka-2 -25.181  9.220  141.4 -93.90 0 0 0

Kli-10-B-1  25.181 -9.220  141.4 -93.9

B-10-Kli-Rka-2  110.000  6.4 99.924 B-10-Kli-Rka-1  25.594 -9.219  142.9 -94.10 0 0 0

Rka-10-B-1 -25.594  9.219  142.9 -94.1

B-10-MKi-Nbg-1  110.000 -1.9 96.344 B-10-MKi-Nbg-2 -0.478  9.297  50.7 -5.10 0 0 0

Nbg-10-B-1  0.478 -9.297  50.7 -5.1

B-10-MKi-Nbg-2  110.000 -1.9 96.105 B-10-MKi-Nbg-1  0.490 -9.445  51.7 -5.20 0 0 0

MKi-10-B-1 -0.490  9.445  51.7 -5.2

B-10-Mku-Nbi-1  110.000  1.9 97.567 B-B-10-Mku-Nbi-1-2 -17.844  1.543  96.4 -99.60 0 0 0

Mku-10-B-1  17.844 -1.543  96.4 -99.6

B-10-Mku-Nta-1  110.000  1.9 97.567 B-10-Mku-Nta-2 -8.084  1.030  43.8 -99.20 0 0 0

Mku-10-B-1  8.084 -1.030  43.8 -99.2

B-10-Mku-Nta-2  110.000  2.4 97.702 B-10-Mku-Nta-1  8.108 -1.845  44.7 -97.50 0 0 0

Nta-10-B-1 -8.108  1.845  44.7 -97.5
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B-10-Mr1-Mr2-1  110.000  9.0 97.437 B-10-Mr1-Mr2-2  0.595 -1.741  9.9 -32.30 0 0 0

Mr1-10-B-1 -0.595  1.741  9.9 -32.3

B-10-Mr1-Mr2-2  110.000  9.0 97.439 B-10-Mr1-Mr2-1 -0.595  1.730  9.9 -32.50 0 0 0

Mr2-10-B-2  0.595 -1.730  9.9 -32.5

B-10-Mr2/Nte-1  110.000  9.0 97.439 10-Mr2/Nte-B  13.236 -2.618  72.7 -98.10 0 0 0

Mr2-10-B-2 -13.236  2.618  72.7 -98.1

B-10-Mr2/Nte-2  110.000  8.4 97.275 10-Mr2/Nte-B -13.187  2.118  72.1 -98.70 0 0 0

Nte-10-B-1  13.187 -2.118  72.1 -98.7

B-10-Mr2-Rz2-1  110.000  9.0 97.439 B-10-Mr2-Rz2-2 -12.641  0.888  68.3 -99.80 0 0 0

Mr2-10-B-1  12.641 -0.888  68.3 -99.8

B-10-Mr2-Rz2-2  110.000  9.5 97.736 B-10-Mr2-Rz2-1  12.687 -1.188  68.4 -99.60 0 0 0

Rz2-10-B-1 -12.687  1.188  68.4 -99.6

B-10-Msh-Nga-1  110.000 -3.5 95.914 B-10-Msh-Nga-2 -7.865  2.724  45.5 -94.50 0 0 0

Msh-10-B-1  7.865 -2.724  45.5 -94.5

B-10-Msh-Nga-2  110.000 -2.4 96.025 B-10-Msh-Nga-1  7.938 -3.849  48.2 -90.00 0 0 0

Nga-10-B-1 -7.938  3.849  48.2 -90.0

B-10-Nbi-Ny1-1  110.000  2.9 98.225 B-10-Nbi-Ny1-2 -19.312  1.227  103.4 -99.80 0 0 0

Nbi-10-B-1  19.312 -1.227  103.4 -99.8

B-10-Nbi-Ny1-2  110.000  4.9 99.589 B-10-Nbi-Ny1-1  19.633 -1.786  103.9 -99.60 0 0 0

Ny1-10-B-1 -19.633  1.786  103.9 -99.6

B-10-Nga-Rln-1  110.000 -2.4 96.025 B-10-Nga-Rln-2 -11.384  2.107  63.3 -98.30 0 0 0

Nga-10-B-1  11.384 -2.107  63.3 -98.3

B-10-Nga-Rln-2  110.000 -1.1 96.567 B-10-Nga-Rln-1  11.510 -3.036  64.7 -96.70 0 0 0

Rln-10-B-1 -11.510  3.036  64.7 -96.7

B-10-Ny2-Rln-1  110.000 -1.1 96.416 B-10-Ny2-Rln-2 -3.081 -1.549  18.8  89.30 0 0 0

Ny2-10-B-1  3.081  1.549  18.8  89.3

B-10-Ny2-Rln-2  110.000 -1.1 96.567 B-10-Ny2-Rln-1  3.084  1.209  18.0  93.10 0 0 0

Rln-10-B-1 -3.084 -1.209  18.0  93.1

B-20-Bta-Mmb-1D  220.000  14.0 95.633 B-20-Bta-Mmb-2D -76.492  11.908  212.4 -98.80 0 0 0

Bta-20-B-1  76.492 -11.908  212.4 -98.8

B-20-Bta-Mmb-2D  220.000  14.3 95.666 B-20-Bta-Mmb-1D  76.592 -17.247  215.4 -97.60 0 0 0

Mmb-20-B-1 -76.592  17.247  215.4 -97.6

B-20-Bwi-KbW-1  220.000  0.4 100.123 B-20-Bwi-KbW-2  0.000 -0.500  1.3  0.00 0 0 0

Bwi-20-B-1  0.000  0.500  1.3  0.0

B-20-Bwi-KbW-2  220.000  0.4 100.123 B-20-Bwi-KbW-1  0.000  0.000  0.0  0.00 0 0 0

G-KbW-1-B-3  0.000  0.000  0.0  0.0

B-20-Bwi-Rba-1D  220.000  0.4 100.123 B-20-Bwi-Rba-2D  14.246 -19.425  63.1 -59.10 0 0 0

Bwi-20-B-1 -14.246  19.425  63.1 -59.1

B-20-Bwi-Rba-2D  220.000  0.3 100.236 B-20-Bwi-Rba-1D -14.233  2.621  37.9 -98.30 0 0 0
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Rba-20-B-1  14.233 -2.621  37.9 -98.3

B-20-Kgo-Kli-1  220.000  0.6 99.523 B-20-Kgo-Kli-2 -23.184  0.501  61.1 -100.00 0 0 0

Kgo-20-B-1  23.184 -0.501  61.1 -100.0

B-20-Kgo-Kli-2  220.000  0.8 99.569 B-20-Kgo-Kli-1  23.201 -3.187  61.7 -99.10 0 0 0

Kli-20-B-1 -23.201  3.187  61.7 -99.1

B-20-Kgo-Rwa-1  220.000  0.6 99.523 B-20-Kgo-Rwa-2  46.979 -30.235  147.3 -84.10 0 0 0

Kgo-20-B-1 -46.979  30.235  147.3 -84.1

B-20-Kgo-Rwa-2  220.000  0.3 99.708 B-20-Kgo-Rwa-1 -46.914  28.674  144.7 -85.30 0 0 0

Rwa-20-B-1  46.914 -28.674  144.7 -85.3

B-20-Kli-Bwi-1  220.000  0.4 100.123 B-20-Kli-Bwi-2 -15.536  19.283  64.9 -62.70 0 0 0

Bwi-20-B-1  15.536 -19.283  64.9 -62.7

B-20-Kli-Bwi-2  220.000  0.8 99.569 B-20-Kli-Bwi-1  15.583 -24.815  77.2 -53.20 0 0 0

Kli-20-B-1 -15.583  24.815  77.2 -53.2

B-20-Kri-Rba-1  220.000  0.3 100.256 B-20-Kri-Rba-2  0.000  0.000  0.0  0.00 0 0 0

Kri-20-B-1  0.000  0.000  0.0  0.0

B-20-Kri-Rba-2  220.000  0.3 100.236 B-20-Kri-Rba-1  0.000 -2.843  7.4  0.00 0 0 0

Rba-20-B-1  0.000  2.843  7.4  0.0

B-20-Mra-Sha-2D  220.000 -0.2 99.456 20-Mra-B -17.503 -29.972  91.6  50.40 0 0 0

Sha-20-B-1  17.503  29.972  91.6  50.4

B-20-Rba-Sha-1  220.000  0.3 100.236 B-20-Rba-Sha-2  12.940  0.676  33.9  99.90 0 0 0

Rba-20-B-1 -12.940 -0.676  33.9  99.9

B-20-Rba-Sha-2  220.000 -0.2 99.456 B-20-Rba-Sha-1 -12.903 -14.772  51.8  65.80 0 0 0

Sha-20-B-1  12.903  14.772  51.8  65.8

B-20-Rlm-Rsu-1D  220.000  0.1 99.808 B-20-Rlm-Rsu-2D  0.013 -32.442  85.3  0.00 0 0 0

Rlm-20-B-1 -0.013  32.442  85.3  0.0

B-20-Rlm-Rsu-2D  220.000  0.0 100.242 B-20-Rlm-Rsu-1D  0.000  0.000  0.0  0.00 0 0 0

Rsu-20-B-1  0.000  0.000  0.0  0.0

B-20-Rlm-Rwa-1D  220.000  0.1 99.808 B-20-Rlm-Rwa-2D -43.803  23.353  130.5 -88.20 0 0 0

Rlm-20-B-1  43.803 -23.353  130.5 -88.2

B-20-Rlm-Rwa-2D  220.000  0.3 99.708 B-20-Rlm-Rwa-1D  43.848 -30.184  140.1 -82.40 0 0 0

Rwa-20-B-1 -43.848  30.184  140.1 -82.4

B-20-Sha-Rlm-1D  220.000 -0.2 99.456 B-20-Sha-Rlm-2D -36.289 -21.479  111.3  86.10 0 0 0

Sha-20-B-1  36.289  21.479  111.3  86.1

B-20-Sha-Rlm-2D  220.000  0.1 99.808 B-20-Sha-Rlm-1D  36.350  5.257  96.6  99.00 0 0 0

Rlm-20-B-1 -36.350 -5.257  96.6  99.0

B-20-Smb-Rba-1  220.000  0.3 100.239 B-20-Smb-Rba-2  0.000  0.000  0.0  0.00 0 0 0

Smb-20-B-1  0.000  0.000  0.0  0.0

B-20-Smb-Rba-2  220.000  0.3 100.236 B-20-Smb-Rba-1  0.000 -1.096  2.9  0.00 0 0 0

Rba-20-B-1  0.000  1.096  2.9  0.0
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B-.6-Mr1-Rz1-1  6.600  9.5 99.740 B-.6-Mr1-Rz1-2 -3.448  0.220  303.0 -99.80 0 0 0

Mr1-.6-B-1  3.448 -0.220  303.0 -99.8

B-.6-Mr1-Rz1-2  6.600  10.3 100.579 B-.6-Mr1-Rz1-1  3.480 -0.170  303.0 -99.90 0 0 0

Rz1-.6-B-1 -3.480  0.170  303.0 -99.9

B-B-10-Mku-Nbi-1-2  110.000  2.9 98.225 B-10-Mku-Nbi-1  17.995 -1.882  96.7 -99.50 0 0 0

Nbi-10-B-1 -17.995  1.882  96.7 -99.5

Bga-3-B-1  30.000  4.9 98.925  7.664 15.825 Bga-10-B-1 -15.825 -7.664  342.1  90.00 0

Bga-10-B-1  110.000  8.6 96.362 Bga-.6-B-1  0.000  0.000  0.0  0.00 0 0 0

-6.000Bga-3-B-1  15.854  8.980  99.2  87.0

B-10-Bga-Nte-1 -0.942 -9.539  52.2  9.8

B-10-Bga-Gsh-1 -14.912  0.559  81.3 -99.9

Bga-.6-B-1  6.600  8.6 96.362 Bga-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Bre-1-B-1  15.000 -3.7 99.794  5.744 11.861 Bre-10-B-1 -5.930 -2.872  254.1  90.00 0

Bre-10-B-1 -5.930 -2.872  254.1  90.0

Bre-10-B-1 -3.000 110.000 -2.0 98.439 Bre-1-B-1  5.941  3.100  35.7  88.70 0 0 0

-3.000Bre-1-B-1  5.941  3.100  35.7  88.7

B-10-Bre-Jb1-1  19.000  42.991  250.6  40.4

B-10-Bre-Sha-1D -58.416 -58.362  440.3  70.7

B-10-Bre-Gso-1  27.535  9.171  154.7  94.9

Bta-3-B-1  30.000  7.7 100.706  1.521 3.140 Bta-10-B-1 -3.140 -1.521  66.7  90.00 0

Bta-10-B-1 -1.000 110.000  8.5 100.358 Bta-3-B-1  3.141  1.571  18.4  89.40 0 0 0

Bta-20-B-1 -76.321  19.613  412.1 -96.9

B-10-Bta-Kgo-1  52.665 -15.273  286.8 -96.0

B-10-Bta-Hye-1  20.515 -5.910  111.7 -96.1

Bta-20-B-1 -3.000 220.000  14.0 95.633 Bta-10-B-1  76.492 -11.908  212.4 -98.80 0 0 0

B-20-Bta-Mmb-1D -76.492  11.908  212.4 -98.8

Bwi-3-B-1  30.000 -0.2 99.512  0.624 1.289 Bwi-20-B-1 -1.289 -0.624  27.7  90.00 0

Bwi-10-B-1  110.000  0.4 100.123 Bwi-20-B-1  0.000  0.000  0.0  0.00 0 0 0

Bwi-20-B-1  220.000  0.4 100.123 Bwi-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Bwi-3-B-1  1.290  0.641  3.8  89.5

B-20-Bwi-Rba-1D  14.246 -19.425  63.1 -59.1

B-20-Kli-Bwi-1 -15.536  19.283  64.9 -62.7

B-20-Bwi-KbW-1  0.000 -0.500  1.3  0.0

C-Gfu-B-3  30.000 -1.6 95.939 -0.920 0.000 Gfu-3-B-1  0.000  0.920  18.5  0.00 0

C-Kre-B  30.000 -5.9 100.784 -5.079 0.000 Kre-3-B-1  0.000  5.079  97.0  0.00 0

C-MKi-3-B  30.000 -6.1 95.241 -4.535 0.000 MKi-3-B-1  0.000  4.535  91.6  0.00 0

C-Msh-1-B  15.000 -6.1 95.414 Msh-1-B-1  0.000  0.000  0.0  0.00 0 0 0

C-Nde-B  30.000 -3.1 99.392 Nde-3-B-1  0.000  0.000  0.0  0.00 0 0 0

C-Rwi-B-1  15.000 -5.5 100.579 -5.058 0.000 Rwi-1-B-1  0.000  5.058  193.6  0.00 0
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Cyi-3-B-1  30.000  12.9 99.263 B-3-Cyi-Cyi/Nko-1  0.297 -0.011  5.8 -99.90 0 0 0

G-Cyi-3-B -0.297  0.011  5.8 -99.9

Cyi-3-B-2  30.000  12.9 99.263 N-Cyi-04-1 -0.297  0.011  5.8 -99.90 0 0 0

G-Cyi-3-B  0.297 -0.011  5.8 -99.9

G-Cyi-3-B  30.000  12.9 99.263 Cyi-3-B-1  0.297 -0.011  5.8 -99.90 0 0 0

Cyi-3-B-2 -0.297  0.011  5.8 -99.9

Gfu-3-B-1  30.000 -1.6 95.939  1.394 2.878 Gfu-10-B-1 -2.878 -0.473  58.5  98.70 0

C-Gfu-B-3  0.000 -0.920  18.5  0.0

Gfu-10-B-1  110.000  0.4 97.003 Gfu-3-B-1  2.891  0.583  16.0  98.00 0 0 0

10-Gfu/Mku/Rln-B -2.891 -0.583  16.0  98.0

G-Gko-1-B  15.000 -3.5 99.761 Gko-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Gko-1-B-2  0.000  0.000  0.0  0.0

G-Gko-3-B  15.000 -3.5 99.761 Gko-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Gko-3-B  0.000  0.000  0.0  0.0

G-Gko-10-B  110.000 -2.0 96.243 Gko-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Gko-10-B-2  0.000  0.000  0.0  0.0

G-Gsh-1-B  11.000  11.9 99.774 Gsh-1-B-1  15.000  0.000  789.1  100.00 0 0 0

Gsh-1-B-2 -15.000  0.000  789.1  100.0

Gha-3-B-1  30.000 -3.1 99.707  3.613 7.460 Gha-10-B-1 -7.460 -3.613  160.0  90.00 0

Gha-10-B-1 -5.000 110.000 -2.1 95.637 Gha-3-B-1  7.464  3.786  45.9  89.20 0 0 0

B-10-Gha-MKi-1 -14.911 -7.161  90.8  90.1

B-10-Gha-Nde-1  7.447  3.375  44.9  91.1

G-Jb2-10-B  110.000 -1.9 96.866 Jb2-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Jb2-10-B-2  0.000  0.000  0.0  0.0

G-Jb3-1-B  15.000 -3.8 99.160 Jb3-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Jb3-1-B-2  0.000  0.000  0.0  0.0

G-KbW-1-B-1  11.000  15.6 102.184 KbW-1-B-3 -17.000  0.000  873.2  100.00 0 0 0

KbW-1-B-2  17.000  0.000  873.2  100.0

G-KbW-1-B-2  11.000  15.6 102.184 KbW-1-B-1  8.000  0.000  410.9  100.00 0 0 0

KbW-1-B-4 -8.000  0.000  410.9  100.0

G-KbW-1-B-3  220.000  0.4 100.123 B-20-Bwi-KbW-2  0.000  0.000  0.0  0.00 0 0 0

KbW-20-B-2  0.000  0.000  0.0  0.0

Gko-1-B-1  15.000 -3.5 99.761  6.658 13.747 Gko-10-B-1 -4.582 -2.219  196.4  90.00 0

Gko-10-B-1 -4.582 -2.219  196.4  90.0

Gko-10-B-1 -4.582 -2.219  196.4  90.0

G-Gko-1-B  0.000  0.000  0.0  0.0

G-Gko-3-B  0.000  0.000  0.0  0.0

Gko-1-B-2  15.000 -3.5 99.761 G-Gko-1-B  0.000  0.000  0.0  0.00 0 0 0

Gko-3-B  15.000 -3.5 99.761 G-Gko-3-B  0.000  0.000  0.0  0.00 0 0 0
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Gko-10-B-1 -5.000 110.000 -2.0 96.243 Gko-1-B-1  4.591  2.379  28.2  88.80 0 0 0

-5.000Gko-1-B-1  4.591  2.379  28.2  88.8

-5.000Gko-1-B-1  4.591  2.379  28.2  88.8

B-10-Gko-Jb1-1 -7.556 -16.066  96.8  42.6

B-10-Gko-MKi-1 -6.217  8.930  59.3 -57.1

G-Gko-10-B  0.000  0.000  0.0  0.0

Gko-10-B-2  110.000 -2.0 96.243 G-Gko-10-B  0.000  0.000  0.0  0.00 0 0 0

G-Kse-1-B  110.000 -2.9 96.943 Gso-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Kse-10-B1  0.000  0.000  0.0  0.0

G-Mku-10-B  110.000  1.9 97.567 Mku-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Mku-10-B-2  0.000  0.000  0.0  0.0

G-Mku-.6-B  6.600  3.9 99.599 Mku-.6-B-4  12.000  0.000  1054.0  100.00 0 0 0

Mku-.6-B-2 -12.000  0.000  1054.0  100.0

G-Mmb-3-B  30.000  19.8 99.233 Mmb-3-B-1  79.818 -8.170  1556.1 -99.50 0 0 0

Mmb-3-B-2 -79.818  8.170  1556.1 -99.5

G-Mus-3-B  30.000  8.0 100.350 Mus-3-B -1.993  0.056  38.2 -100.00 0 0 0

Rka-3-B-1  1.993 -0.056  38.2 -100.0

G-Nko-3-B  30.000  13.0 99.355 Nko-3-B-1  0.595 -0.028  11.5 -99.90 0 0 0

Nko-3-B-2 -0.595  0.028  11.5 -99.9

G-NtB-3-B  30.000  3.0 98.058 Kgo-3-B-1  4.983 -0.215  97.9 -99.90 0 0 0

NtB-3-B1 -4.983  0.215  97.9 -99.9

G-Ny1-3-B  30.000  8.6 100.705 Ny1-3-B-1  27.938 -2.775  536.5 -99.50 0 0 0

Ny1-3-B-2 -27.938  2.775  536.5 -99.5

G-Ny2-3-B  30.000 -2.0 99.598 Ny2-3-B-1  0.000  0.000  0.0  0.00 0 0 0

Ny2-3-B-2  0.000  0.000  0.0  0.0

G-Rka5-3-B  30.000  8.0 100.350 Rka5-3-B -2.985  0.126  57.3 -99.90 0 0 0

Rka-3-B-1  2.985 -0.126  57.3 -99.9

G-Rka-3-B  30.000  8.0 100.350 Rka-3-B-1  6.672 -0.369  128.1 -99.80 0 0 0

Rka-3-B-2 -6.672  0.369  128.1 -99.8

G-Rsu-10-B  110.000  0.0 100.242 Rsu-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Rsu-10-B-2  0.000  0.000  0.0  0.0

G-Rwa-3-B  30.000 -0.1 99.381 Rwa-3-B-1  0.000  0.000  0.0  0.00 0 0 0

Rwa-3-B-2  0.000  0.000  0.0  0.0

G-Rz1-.06-B  0.600  13.1 101.037 N-Rz1-.06-B-1-1  3.500  0.000  3333.3  100.00 0 0 0

N-Rz1-.06-B-1-2 -3.500  0.000  3333.3  100.0

G-Rz2-.6-B  6.600  14.8 97.790 Rz2-.6-B-1-1  12.750  0.000  1140.5  100.00 0 0 0

Rz2-.6-B-1-2 -12.750  0.000  1140.5  100.0

Gsh-1-B-1  11.000  11.9 99.774 Gsh-10-B  7.500  0.000  394.5  100.00 0 0 0

Gsh-10-B  7.500  0.000  394.5  100.0
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G-Gsh-1-B -15.000  0.000  789.1  100.0

Gsh-1-B-2  11.000  11.9 99.774  0.000 15.000 G-Gsh-1-B  15.000  0.000  789.1  100.00 0

Gsh-10-B -3.000 110.000  9.0 96.660 Gsh-1-B-1 -7.481  0.376  40.7 -99.90 0 0 0

-3.000Gsh-1-B-1 -7.481  0.376  40.7 -99.9

B-10-Bga-Gsh-2  14.962 -0.752  81.3 -99.9

G-Smb-1-B  11.000  0.3 100.239 N-Smb-1  0.000  0.000  0.0  0.00 0 0 0

Smb-1-B-2N  0.000  0.000  0.0  0.0

Gso-1-B-1  15.000 -3.9 98.982  3.566 7.363 Gso-10-B-1 -7.363 -3.566  318.1  90.00 0

Gso-10-B-1 -3.000 110.000 -2.9 96.943 Gso-1-B-1  7.367  3.737  44.7  89.20 0 0 0

B-10-Gso-Nde-1  0.000 -0.178  1.0  0.0

10-Bre/Gso/Msh-B -7.367 -3.559  44.3  90.0

G-Kse-1-B  0.000  0.000  0.0  0.0

Hye-3-B-1  30.000  6.7 100.375  1.512 3.121 Hye-10-B-1 -3.121 -1.512  66.5  90.00 0

Hye-10-B-1 -1.000 110.000  7.4 100.035 Hye-3-B-1  3.123  1.559  18.3  89.50 0 0 0

B-10-Bta-Hye-2 -20.345  5.684  110.8 -96.3

B-10-Hye-Rka-1  17.221 -7.243  98.0 -92.2

Jb1-10-B-1 -4.000 110.000 -1.9 96.866 Jb1-1-B-1  13.233  6.951  81.0  88.50 0 0 0

B-10-Jb1-Jb2-1  0.000 -0.036  0.2  0.0

B-10-Jb1-Rln-2 -9.159  6.807  61.8 -80.3

B-10-Bre-Jb1-2 -18.670 -42.522  251.6  40.2

B-10-Gko-Jb1-2  7.592  15.902  95.5  43.1

B-10-Jb1-Nbg-1  7.003  12.897  79.5  47.7

Jb1-1-B-1  15.000 -3.8 99.160  6.403 13.221 Jb1-10-B-1 -13.221 -6.403  570.2  90.00 0

B-1-Jb1-Jb3-1  0.000  0.000  0.0  0.0

Jb2-.6-B-1  6.600 -1.9 99.862 Jb2-10-B-2  0.000  0.000  0.0  0.00 0 0 0

Jb2-10-B-2  0.000  0.000  0.0  0.0

Jb2-10-B-1  110.000 -1.9 96.866 B-10-Jb1-Jb2-2  0.000  0.000  0.0  0.00 0 0 0

G-Jb2-10-B  0.000  0.000  0.0  0.0

Jb2-10-B-2 -3.000 110.000 -1.9 96.866 Jb2-.6-B-1  0.000  0.000  0.0  0.00 0 0 0

-3.000Jb2-.6-B-1  0.000  0.000  0.0  0.0

G-Jb2-10-B  0.000  0.000  0.0  0.0

Jb3-1-B-1  15.000 -3.8 99.160 B-1-Jb1-Jb3-2  0.000  0.000  0.0  0.00 0 0 0

G-Jb3-1-B  0.000  0.000  0.0  0.0

Jb3-1-B-2  15.000 -3.8 99.160 G-Jb3-1-B  0.000  0.000  0.0  0.00 0 0 0

Jb3-1-B-2d  0.000  0.000  0.0  0.0

Jb3-1-B-2d  15.000 -3.8 99.160 Jb3-1-B-2  0.000  0.000  0.0  0.00 0 0 0

Kba-3-B-1  30.000 -6.0 99.382  1.676 3.461 Kba-10-B-1 -3.461 -1.676  74.5  90.00 0

Kba-10-B-1 -5.000 110.000 -4.4 95.996 Kba-3-B-1  3.471  1.801  21.4  88.80 0 0 0

10-Kba/Msh/Rwi-B -7.044  2.265  40.5 -95.2
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B-10-Kba-Kre-1  3.573 -4.066  29.6 -66.0

Kbo-3-B-1  30.000  6.5 98.666  0.615 1.269 Kbo-10-B-1 -1.269 -0.615  27.5  90.00 0

Kbo-10-B-1 -2.000 110.000  7.7 97.895 Kbo-3-B-1  1.272  0.648  7.7  89.10 0 0 0

10-Kbo/Kro/Mr2-B -1.272 -0.648  7.7  89.1

Kbu-1-B-1  11.000  10.6 99.039 Kbu-3-B-1 -0.878 -0.163  47.3  98.30 0 0 0

Kbu-10-B-1  12.201 -0.975  648.7 -99.7

Kbu-10-B-1  12.814 -0.990  681.1 -99.7

B-1-Kbu-KbW-1F_T -24.137  2.128  1284.1 -99.6

Kbu-3-B-1 -2.000 30.000  11.7 97.589 Kbu-1-B-1  0.879  0.181  17.7  97.90 0 0 0

B-3-Kbu-Kro/Nko-2 -0.879 -0.181  17.7  97.9

Kbu-10-B-1  110.000  7.2 99.374 Kbu-1-B-1 -12.163  1.703  64.9 -99.00 0 0 0

Kbu-1-B-1 -12.775  1.754  68.1 -99.1

B-10-Kbu-Kro-1  24.938 -3.457  133.0 -99.1

KbW-1-B-1  11.000  15.6 102.184 KbW-1-B-2  8.000  0.000  410.9  100.00 0 0 0

G-KbW-1-B-2 -8.000  0.000  410.9  100.0

KbW-1-B-2  11.000  15.6 102.184 KbW-1-B-1 -8.000  0.000  410.9  100.00 0 0 0

B-1-Kbu-KbW-2F_T  25.000  0.000  1284.1  100.0

G-KbW-1-B-1 -17.000  0.000  873.2  100.0

KbW-1-B-3  11.000  15.6 102.184  0.000 17.000 G-KbW-1-B-1  17.000  0.000  873.2  100.00 0

KbW-1-B-4  11.000  15.6 102.184  0.000 8.000 G-KbW-1-B-2  8.000  0.000  410.9  100.00 0

KbW-1-B-5  20.000  0.4 100.123 KbW-20-B-2  0.000  0.000  0.0  0.00 0 0 0

KbW-20-B-2  220.000  0.4 100.123 KbW-1-B-5  0.000  0.000  0.0  0.00 0 0 0

G-KbW-1-B-3  0.000  0.000  0.0  0.0

Kgo-3-B-1  30.000  3.0 98.058  2.159 4.458 Kgo-10-B-1  0.262 -1.187  23.9 -21.60 0

Kgo-10-B-1  0.262 -1.187  23.9 -21.6

G-NtB-3-B -4.983  0.215  97.9 -99.9

Kgo-10-B-1  110.000  2.8 99.054 Kgo-3-B-1 -0.262  1.200  6.5 -21.30 0 0 0

Kgo-3-B-1 -0.262  1.200  6.5 -21.3

Kgo-20-B-1  23.845 -27.485  192.8 -65.5

B-10-Kgo-MKi-2  51.274  2.890  272.1  99.8

B-10-Kgo-Kli-1 -24.280  3.289  129.8 -99.1

B-10-Bta-Kgo-2 -50.316  18.906  284.8 -93.6

Kgo-20-B-1 -4.000 220.000  0.6 99.523 Kgo-10-B-1 -23.795  29.734  100.4 -62.50 0 0 0

B-20-Kgo-Kli-1 -23.184  0.501  61.1 -100.0

B-20-Kgo-Rwa-1  46.979 -30.235  147.3 -84.1

Kli-3-B-1  30.000  3.3 100.224  0.632 1.305 Kli-10-B-1 -1.305 -0.632  27.8  90.00 0

Kli-10-B-1 -2.000 110.000  4.4 99.559 Kli-3-B-1  1.310  0.667  7.7  89.10 0 0 0

Kli-20-B-1  38.863 -24.457  242.1 -84.6

B-10-Kgo-Kli-2  24.498 -3.580  130.5 -98.9
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B-10-Kli-Kro-2 -32.568  15.402  189.9 -90.4

B-10-Kli-Rka-1 -25.181  9.220  141.4 -93.9

B-10-Kli-Ny1-1 -6.922  2.750  39.3 -92.9

Kli-20-B-1 -4.000 220.000  0.8 99.569 Kli-10-B-1 -38.784  28.002  126.1 -81.10 0 0 0

B-20-Kgo-Kli-2  23.201 -3.187  61.7 -99.1

B-20-Kli-Bwi-2  15.583 -24.815  77.2 -53.2

Kre-3-B-1  30.000 -5.9 100.784  1.719 3.550 Kre-10-B-1 -3.550  3.360  93.3 -72.60 0

C-Kre-B  0.000 -5.079  97.0  0.0

Kre-10-B-1 -3.000 110.000 -4.8 96.248 Kre-3-B-1  3.555 -3.242  26.2 -73.90 0 0 0

B-10-Kba-Kre-2 -3.555  3.242  26.2 -73.9

Kri-20-B-1  220.000  0.3 100.256 B-20-Kri-Rba-1  0.000  0.000  0.0  0.00 0 0 0

Kro-3-B-1  30.000  5.4 99.937  0.629 1.299 Kro-10-B-1 -1.299 -0.629  27.8  90.00 0

Kro-10-B-1 -2.000 110.000  6.5 99.154 Kro-3-B-1  1.301  0.663  7.7  89.10 0 0 0

B-10-Kbu-Kro-2 -24.843  3.347  132.7 -99.1

B-10-Kbo-Kro-1 -9.454  10.977  76.7 -65.3

B-10-Kli-Kro-1  32.996 -14.987  191.8 -91.0

Kse-10-B1  110.000 -2.9 96.943 G-Kse-1-B  0.000  0.000  0.0  0.00 0 0 0

MKi-3-B-1  30.000 -6.1 95.241  13.629 28.140 MKi-10-B-1 -28.140 -9.094  597.6  95.20 0

C-MKi-3-B  0.000 -4.535  91.6  0.0

MKi-10-B-1 -2.000 110.000 -1.9 96.105 MKi-3-B-1  28.194  11.503  166.3  92.60 0 0 0

10-Gko/Kgo/MKi-B -43.640 -9.101  243.5  97.9

B-10-MKi-Nbg-2  0.490 -9.445  51.7 -5.2

B-10-Gha-MKi-2  14.956  7.043  90.3  90.5

Mku-3-B-1  1.000 30.000  2.0 98.879  3.702 7.643 Mku-.6-B-1 -7.643 -3.702  165.3  90.00 0

Mku-10-B-1 -5.000 110.000  1.9 97.567 Mku-.6-B-1 -4.335  4.298  32.8 -71.00 0 0 0

B-10-Gfu-Mku-2  30.262 -6.871  166.9 -97.5

B-10-Mku-Nta-1 -8.084  1.030  43.8 -99.2

B-10-Mku-Nbi-1 -17.844  1.543  96.4 -99.6

G-Mku-10-B  0.000  0.000  0.0  0.0

Mku-10-B-2  110.000  1.9 97.567 G-Mku-10-B  0.000  0.000  0.0  0.00 0 0 0

Mku-.6-B-1  6.600  3.9 99.599 Mku-3-B-1  7.650  4.015  758.9  88.50 0 0 0

Mku-10-B-1  4.350 -4.015  519.9 -73.5

Mku-.6-B-4 -6.000  0.000  527.0  100.0

Mku-.6-B-3 -3.000  0.000  263.5  100.0

Mku-.6-B-5  0.000  0.000  0.0  0.0

Mku-.6-B-6 -3.000  0.000  263.5  100.0

Mku-.6-B-2  6.600  3.9 99.599  0.000 12.000 G-Mku-.6-B  12.000  0.000  1054.0  100.00 0

Mku-.6-B-3  6.600  3.9 99.599 Mku-.6-B-4 -6.000  0.000  527.0  100.00 0 0 0

Mku-.6-B-1  3.000  0.000  263.5  100.0
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Mku-.6-B-5  0.000  0.000  0.0  0.0

Mku-.6-B-6  3.000  0.000  263.5  100.0

Mku-.6-B-4  6.600  3.9 99.599 Mku-.6-B-1  6.000  0.000  527.0  100.00 0 0 0

Mku-.6-B-3  6.000  0.000  527.0  100.0

G-Mku-.6-B -12.000  0.000  1054.0  100.0

Mku-.6-B-5  6.600  3.9 99.599 Mku-.6-B-1  0.000  0.000  0.0  0.00 0 0 0

Mku-.6-B-3  0.000  0.000  0.0  0.0

Mku-.6-B-6  6.600  3.9 99.599 Mku-.6-B-3 -3.000  0.000  263.5  100.00 0 0 0

Mku-.6-B-1  3.000  0.000  263.5  100.0

Mmb-3-B-1  30.000  19.8 99.233  1.481 3.057 Mmb-20-B-1  76.761 -9.651  1500.4 -99.20 0

G-Mmb-3-B -79.818  8.170  1556.1 -99.5

Mmb-3-B-2  30.000  19.8 99.233 N-Mmb-.6-1 -39.909  4.085  778.0 -99.50 0 0 0

N-Mmb-.6-2 -39.909  4.085  778.0 -99.5

G-Mmb-3-B  79.818 -8.170  1556.1 -99.5

Mmb-20-B-1 -5.000 220.000  14.3 95.666 Mmb-3-B-1 -76.592  17.247  215.4 -97.60 0 0 0

B-20-Bta-Mmb-2D  76.592 -17.247  215.4 -97.6

Mr1-.6-B-1  6.600  9.5 99.740 Mr1-10-B-1  0.597 -1.707  158.6 -33.00 0 0 0

Mr1-3-B-1  2.851  1.486  282.0  88.7

B-.6-Mr1-Rz1-1 -3.448  0.220  303.0 -99.8

Mr1-10-B-1 -4.000 110.000  9.0 97.437 Mr1-.6-B-1 -0.595  1.741  9.9 -32.30 0 0 0

B-10-Mr1-Mr2-1  0.595 -1.741  9.9 -32.3

Mr1-3-B-1  3.000 30.000  7.8 100.975  1.377 2.844 Mr1-.6-B-1 -2.844 -1.377  60.2  90.00 0

Mr2-10-B-1  110.000  9.0 97.439 B-10-Mr2-Rz2-1 -12.641  0.888  68.3 -99.80 0 0 0

Mr2-10-B-2  12.641 -0.888  68.3 -99.8

Mr2-10-B-2  110.000  9.0 97.439 B-10-Mr2/Nte-1  13.236 -2.618  72.7 -98.10 0 0 0

B-10-Mr1-Mr2-2 -0.595  1.730  9.9 -32.5

Mr2-10-B-1 -12.641  0.888  68.3 -99.8

Msh-1-B-1  15.000 -6.1 95.414  8.183 16.895 Msh-10-B-1 -8.448 -4.091  378.6  90.00 0

Msh-10-B-1 -8.448 -4.091  378.6  90.0

C-Msh-1-B  0.000  0.000  0.0  0.0

Msh-10-B-1 -2.000 110.000 -3.5 95.914 Msh-1-B-1  8.472  4.575  52.7  88.00 0 0 0

-2.000Msh-1-B-1  8.472  4.575  52.7  88.0

B-10-Gso-Msh-2 -19.746 -5.650  112.4  96.1

B-10-Kba-Msh-2  10.668 -6.223  67.6 -86.4

B-10-Msh-Nga-1 -7.865  2.724  45.5 -94.5

Mus-3-B  30.000  8.0 100.350 Mus-.6-B -1.993  0.056  38.2 -100.00 0 0 0

G-Mus-3-B  1.993 -0.056  38.2 -100.0

Mus-.6-B  6.600  9.6 100.643  0.000 2.000 Mus-3-B  2.000  0.000  173.8  100.00 0

Nbg-3-B-1  30.000 -2.8 99.551  3.603 7.439 Nbg-10-B-1 -3.720 -1.802  79.9  90.00 0
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Nbg-10-B-1 -3.720 -1.802  79.9  90.0

Nbg-10-B-1 -4.000 110.000 -1.9 96.344 Nbg-3-B-1  3.723  1.870  22.7  89.40 0 0 0

-4.000Nbg-3-B-1  3.723  1.870  22.7  89.4

B-10-Jb1-Nbg-2 -6.968 -13.038  80.5  47.1

B-10-MKi-Nbg-1 -0.478  9.297  50.7 -5.1

Nbi-3-B-1  30.000  2.3 100.647  0.637 1.315 Nbi-10-B-1 -1.315 -0.637  27.9  90.00 0

Nbi-10-B-1 -3.000 110.000  2.9 98.225 Nbi-3-B-1  1.317  0.655  7.9  89.50 0 0 0

B-B-10-Mku-Nbi-1-2  17.995 -1.882  96.7 -99.5

B-10-Nbi-Ny1-1 -19.312  1.227  103.4 -99.8

N-Cyi-04-1  0.400  15.0 100.105  0.000 0.300 Cyi-3-B-2  0.300  0.000  432.6  100.00 0

Nde-3-B-1  30.000 -3.1 99.392  3.593 7.418 Nde-10-B-1 -3.709 -1.796  79.8  90.00 0

Nde-10-B-1 -3.709 -1.796  79.8  90.0

C-Nde-B  0.000  0.000  0.0  0.0

Nde-10-B-1 -5.000 110.000 -2.3 95.189 Nde-3-B-1  3.713  1.865  22.9  89.40 0 0 0

-5.000Nde-3-B-1  3.713  1.865  22.9  89.4

B-10-Gha-Nde-2 -7.425 -3.730  45.8  89.4

Nga-3-B-1  30.000 -3.4 99.084  1.667 3.443 Nga-10-B-1 -3.443 -1.667  74.3  90.00 0

Nga-10-B-1 -4.000 110.000 -2.4 96.025 Nga-3-B-1  3.446  1.742  21.1  89.20 0 0 0

B-10-Nga-Rln-1 -11.384  2.107  63.3 -98.3

B-10-Msh-Nga-2  7.938 -3.849  48.2 -90.0

Nko-3-B-1  30.000  13.0 99.355 B-3-Nko-Cyi/Nko-1  0.595 -0.028  11.5 -99.90 0 0 0

G-Nko-3-B -0.595  0.028  11.5 -99.9

Nko-3-B-2  30.000  13.0 99.355 N-Nko-04-B-2 -0.595  0.028  11.5 -99.90 0 0 0

G-Nko-3-B  0.595 -0.028  11.5 -99.9

N-Mmb-.6-1  6.600  25.7 98.942  0.000 40.000 Mmb-3-B-2  40.000  0.000  3536.5  100.00 0

N-Mmb-.6-2  6.600  25.7 98.942  0.000 40.000 Mmb-3-B-2  40.000  0.000  3536.5  100.00 0

N-Nko-04-B-2  0.400  15.7 100.027  0.000 0.600 Nko-3-B-2  0.600  0.000  865.8  100.00 0

N-Ny1-.6-2  6.600  14.3 100.433  0.000 28.000 Ny1-3-B-2  28.000  0.000  2438.8  100.00 0

N-Rka-.6-2  6.600  11.2 100.624  0.000 6.700 Rka-3-B-2  6.700  0.000  582.5  100.00 0

N-Rz1-.06-B-1-1  0.600  13.1 101.037 Rz1-.6-B-1  3.500  0.000  3333.3  100.00 0 0 0

G-Rz1-.06-B -3.500  0.000  3333.3  100.0

N-Rz1-.06-B-1-2  0.600  13.1 101.037  0.000 3.500 G-Rz1-.06-B  3.500  0.000  3333.3  100.00 0

N-Smb-1  11.000  0.3 100.239 Smb-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Smb-1-B-2  0.000  0.000  0.0  0.0

G-Smb-1-B  0.000  0.000  0.0  0.0

Nta-3-B-1  1.000 30.000  3.4 100.390  1.512 3.122 Nta-.6-B-1 -3.122 -1.512  66.5  90.00 0

Nta-10-B-1 -3.000 110.000  2.4 97.702 Nta-.6-B-1 -4.054  0.922  22.3 -97.50 0 0 0

-3.000Nta-.6-B-1 -4.054  0.922  22.3 -97.5

B-10-Mku-Nta-2  8.108 -1.845  44.7 -97.5
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Nta-.6-B-1  6.600  4.3 100.246 Nta-3-B-1  3.125  1.573  305.3  89.30 0 0 0

Nta-10-B-1  4.063 -0.786  361.1 -98.2

Nta-10-B-1  4.063 -0.786  361.1 -98.2

Nta-.6-B-3 -11.250  0.000  981.7  100.0

Nta-.6-B-2  6.600  4.3 100.246  0.000 11.250 Nta-.6-B-3  11.250  0.000  981.7  100.00 0

Nta-.6-B-3  6.600  4.3 100.246 Nta-.6-B-1  11.250  0.000  981.7  100.00 0 0 0

Nta-.6-B-2 -11.250  0.000  981.7  100.0

NtB-3-B1  30.000  3.0 98.058 NtB-.6-B -4.983  0.215  97.9 -99.90 0 0 0

G-NtB-3-B  4.983 -0.215  97.9 -99.9

NtB-.6-B  6.600  5.5 98.292  0.000 5.000 NtB-3-B1  5.000  0.000  445.0  100.00 0

Nte-3-B-1  30.000  7.8 99.672  0.626 1.292 Nte-10-B-1 -1.292 -0.626  27.7  90.00 0

Nte-10-B-1 -3.000 110.000  8.4 97.275 Nte-3-B-1  1.294  0.643  7.8  89.50 0 0 0

B-10-Kbo/Nte-2  10.910 -11.758  86.5 -68.0

B-10-Mr2/Nte-2 -13.187  2.118  72.1 -98.7

B-10-Bga-Nte-2  0.983  8.996  48.8  10.9

Ny1-10-B-1 -2.000 110.000  4.9 99.589 Ny1-3-B-1 -26.582  5.188  142.7 -98.10 0 0 0

B-10-Kli-Ny1-2  6.950 -3.402  40.8 -89.8

B-10-Nbi-Ny1-2  19.633 -1.786  103.9 -99.6

Ny1-3-B-1  30.000  8.6 100.705  0.638 1.317 Ny1-10-B-1  26.622 -3.413  512.9 -99.20 0

G-Ny1-3-B -27.938  2.775  536.5 -99.5

Ny1-3-B-2  30.000  8.6 100.705 N-Ny1-.6-2 -27.938  2.775  536.5 -99.50 0 0 0

G-Ny1-3-B  27.938 -2.775  536.5 -99.5

Ny2-10-B-1 -4.000 110.000 -1.1 96.416 Ny2-3-B-1  3.081  1.549  18.8  89.30 0 0 0

B-10-Ny2-Rln-1 -3.081 -1.549  18.8  89.3

Ny2-3-B-1  30.000 -2.0 99.598  1.491 3.078 Ny2-10-B-1 -3.078 -1.491  66.1  90.00 0

G-Ny2-3-B  0.000  0.000  0.0  0.0

Ny2-3-B-2  30.000 -2.0 99.598 G-Ny2-3-B  0.000  0.000  0.0  0.00 0 0 0

Rba-3-B-1  30.000 -0.3 99.625  0.625 1.291 Rba-20-B-1 -1.291 -0.625  27.7  90.00 0

Rba-20-B-1  220.000  0.3 100.236 Rba-3-B-1  1.293  0.643  3.8  89.50 0 0 0

B-20-Bwi-Rba-2D -14.233  2.621  37.9 -98.3

B-20-Rba-Sha-1  12.940  0.676  33.9  99.9

B-20-Kri-Rba-2  0.000 -2.843  7.4  0.0

B-20-Smb-Rba-2  0.000 -1.096  2.9  0.0

Rka5-.6-B  6.600  10.4 100.759  0.000 3.000 Rka5-3-B  3.000  0.000  260.5  100.00 0

Rka5-3-B  30.000  8.0 100.350 Rka5-.6-B -2.985  0.126  57.3 -99.90 0 0 0

G-Rka5-3-B  2.985 -0.126  57.3 -99.9

Rka-3-B-1  30.000  8.0 100.350  1.511 3.120 Rka-10-B-1  4.265 -1.031  84.2 -97.20 0

Rka-10-B-1  4.265 -1.031  84.2 -97.2

G-Rka-3-B -6.672  0.369  128.1 -99.8
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G-Rka5-3-B -2.985  0.126  57.3 -99.9

G-Mus-3-B -1.993  0.056  38.2 -100.0

Rka-3-B-2  30.000  8.0 100.350 N-Rka-.6-2 -6.672  0.369  128.1 -99.80 0 0 0

G-Rka-3-B  6.672 -0.369  128.1 -99.8

Rka-10-B-1 -1.000 110.000  6.4 99.924 Rka-3-B-1 -4.259  1.158  23.2 -96.50 0 0 0

-1.000Rka-3-B-1 -4.259  1.158  23.2 -96.5

B-10-Kli-Rka-2  25.594 -9.219  142.9 -94.1

B-10-Hye-Rka-2 -17.076  6.903  96.7 -92.7

Rlm-3-B-1  30.000 -1.3 99.518  3.601 7.435 Rlm-10-B-1 -7.435 -3.601  159.8  90.00 0

Rlm-10-B-1 -1.000 110.000 -0.3 99.476 Rlm-3-B-1  7.439  3.773  44.0  89.20 0 0 0

Rlm-20-B-1 -7.439 -3.773  44.0  89.2

Rlm-20-B-1  220.000  0.1 99.808 Rlm-10-B-1  7.440  3.832  22.0  88.90 0 0 0

B-20-Sha-Rlm-2D  36.350  5.257  96.6  99.0

B-20-Rlm-Rwa-1D -43.803  23.353  130.5 -88.2

B-20-Rlm-Rsu-1D  0.013 -32.442  85.3  0.0

Rln-3-B-1  30.000 -1.9 95.756  1.389 2.868 Rln-10-B-1 -2.868 -1.389  64.1  90.00 0

Rln-10-B-1  110.000 -1.1 96.567 Rln-3-B-1  2.871  1.444  17.5  89.30 0 0 0

10-Gfu/Jb1/Rln-B -17.464  0.382  94.9 -100.0

B-10-Nga-Rln-2  11.510 -3.036  64.7 -96.7

B-10-Ny2-Rln-2  3.084  1.209  18.0  93.1

Rsu-10-B-1  110.000  0.0 100.242 Rsu-20-B-1  0.000  0.000  0.0  0.00 0 0 0

G-Rsu-10-B  0.000  0.000  0.0  0.0

Rsu-10-B-2  110.000  0.0 100.242 G-Rsu-10-B  0.000  0.000  0.0  0.00 0 0 0

Rsu-20-B-1  220.000  0.0 100.242 Rsu-10-B-1  0.000  0.000  0.0  0.00 0 0 0

B-20-Rlm-Rsu-2D  0.000  0.000  0.0  0.0

Rwa-3-B-1  30.000 -0.1 99.381  1.485 3.066 Rwa-20-B-1 -3.066 -1.485  66.0  90.00 0

G-Rwa-3-B  0.000  0.000  0.0  0.0

Rwa-3-B-2  30.000 -0.1 99.381 G-Rwa-3-B  0.000  0.000  0.0  0.00 0 0 0

Rwa-20-B-1  220.000  0.3 99.708 Rwa-3-B-1  3.066  1.509  9.0  89.70 0 0 0

B-20-Rlm-Rwa-2D  43.848 -30.184  140.1 -82.4

B-20-Kgo-Rwa-2 -46.914  28.674  144.7 -85.3

Rwi-1-B-1  15.000 -5.5 100.579  1.713 3.537 Rwi-10-B-1 -3.537  3.345  186.3 -72.60 0

C-Rwi-B-1  0.000 -5.058  193.6  0.0

Rwi-10-B-1 -3.000 110.000 -4.5 96.052 Rwi-1-B-1  3.542 -3.228  26.2 -73.90 0 0 0

B-10-Kba-Rwi-2 -3.542  3.228  26.2 -73.9

Rz1-.6-B-1  6.600  10.3 100.579 N-Rz1-.06-B-1-1 -3.480  0.170  303.0 -99.90 0 0 0

B-.6-Mr1-Rz1-2  3.480 -0.170  303.0 -99.9

Rz2-.6-B-1-1  6.600  14.8 97.790 Rz2-10-B-1  12.750  0.000  1140.5  100.00 0 0 0

G-Rz2-.6-B -12.750  0.000  1140.5  100.0
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Rz2-.6-B-1-2  6.600  14.8 97.790  0.000 12.750 G-Rz2-.6-B  12.750  0.000  1140.5  100.00 0

Rz2-10-B-1  110.000  9.5 97.736 Rz2-.6-B-1-1 -12.687  1.188  68.4 -99.60 0 0 0

B-10-Mr2-Rz2-2  12.687 -1.188  68.4 -99.6

Sha-3-B-1  30.000 -2.8 100.880  3.690 7.619 Sha-10-B-1 -7.619 -3.690  161.5  90.00 0

Sha-10-B-1 -2.000 110.000 -1.7 99.816 Sha-3-B-1  7.623  3.866  44.9  89.20 0 0 0

Sha-20-B-1 -66.618 -62.722  481.1  72.8

B-10-Bre-Sha-2D  58.995  58.856  438.2  70.8

Sha-20-B-1 -3.000 220.000 -0.2 99.456 Sha-10-B-1  66.696  66.223  248.0  71.00 0 0 0

B-20-Sha-Rlm-1D -36.289 -21.479  111.3  86.1

B-20-Rba-Sha-2 -12.903 -14.772  51.8  65.8

B-20-Mra-Sha-2D -17.503 -29.972  91.6  50.4

Smb-1-B-1  11.000  0.3 100.239 Smb-20-B-1  0.000  0.000  0.0  0.00 0 0 0

N-Smb-1  0.000  0.000  0.0  0.0

Smb-1-B-2  11.000  0.3 100.239 Smb-20-B-1  0.000  0.000  0.0  0.00 0 0 0

N-Smb-1  0.000  0.000  0.0  0.0

Smb-1-B-2N  11.000  0.3 100.239 G-Smb-1-B  0.000  0.000  0.0  0.00 0 0 0

Smb-1-B-4  0.000  0.000  0.0  0.0

Smb-1-B-6  0.000  0.000  0.0  0.0

Smb-1-B-4  11.000  0.3 100.239 Smb-1-B-2N  0.000  0.000  0.0  0.00 0 0 0

Smb-1-B-6  11.000  0.3 100.239 Smb-1-B-2N  0.000  0.000  0.0  0.00 0 0 0

Smb-20-B-1  220.000  0.3 100.239 Smb-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Smb-1-B-2  0.000  0.000  0.0  0.0

B-20-Smb-Rba-1  0.000  0.000  0.0  0.0

 * Indicates a  voltage regulated bus ( voltage controlled or swing type machine connected to it) 

 #  Indicates a bus with a load mismatch of more than 0.1 MVA
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3-Cyi/Nko-B  30.000  9.4 98.862 B-3-Cyi-Cyi/Nko-1 -0.149 -0.064  3.2  91.90 0 0 0

3-Cyi-Ghi-B  0.448  0.158  9.2  94.3

B-3-Nko-Cyi/Nko-1 -0.298 -0.094  6.1  95.4

3-Cyi-Ghi-B  30.000  9.3 98.770 B-3-Cyi-Ghi-2  0.000 -0.078  1.5  0.00 0 0 0

3-Cyi/Nko-B -0.447 -0.167  9.3  93.7

3-Kro/Kbu-B  0.447  0.244  9.9  87.8

3-Kro/Kbu-B  30.000  9.0 97.704 B-3-Kbu-Kro-2  0.000 -0.028  0.5  0.00 0 0 0

B-3-Kbu-Kro/Nko-2  0.444  0.347  11.1  78.7

3-Cyi-Ghi-B -0.444 -0.320  10.8  81.2

10-Bre/Gso/Msh-B  110.000 -2.8 96.736 B-10-Bre-Gso-1 -18.947 -10.153  116.6  88.10 0 0 0

B-10-Gso-Msh-2  10.883  6.225  68.0  86.8

Gso-10-B-1  8.064  3.928  48.7  89.9

10-Gfu/Jb1/Rln-B  110.000 -2.0 96.369 10-Gfu/Mku/Rln-B -18.532  4.526  103.9 -97.10 0 0 0

B-10-Jb1-Rln-2  5.503 -6.171  45.0 -66.6

Rln-10-B-1  13.029  1.645  71.5  99.2

10-Gfu/Mku/Rln-B  110.000 -0.9 96.731 B-10-Gfu-Mku-2 -22.099  7.817  127.2 -94.30 0 0 0

10-Gfu/Jb1/Rln-B  18.684 -4.757  104.6 -96.9

Gfu-10-B-1  3.415 -3.061  24.9 -74.5

10-Gko/Kgo/MKi-B  110.000 -2.6 96.278 B-10-Gko-MKi-1  2.887 -1.878  18.8 -83.80 0 0 0

B-10-Kgo-MKi-2 -46.669 -0.379  254.4  100.0

MKi-10-B-1  43.782  2.257  239.0  99.9

10-Kba/Msh/Rwi-B  110.000 -2.9 96.553 B-10-Kba-Msh-2  4.441  3.436  30.5  79.10 0 0 0

B-10-Kba-Rwi-2  3.378  1.479  20.0  91.6

Kba-10-B-1 -7.819 -4.914  50.2  84.7

10-Kbo/Kro/Mr2-B  110.000  4.8 97.122 10-Kbo/Nte-B -2.319  10.379  57.5 -21.80 0 0 0

B-10-Kbo-Kro-1  0.877 -11.120  60.3 -7.9

Kbo-10-B-1  1.442  0.741  8.8  88.9

10-Kbo/Nte-B  110.000  5.1 96.354 10-Kbo/Kro/Mr2-B  2.352 -10.920  60.8 -21.10 0 0 0

B-10-Kbo/Nte-2 -2.352  10.920  60.8 -21.1

10-Mr2/Nte-B  110.000  5.1 96.337 B-10-Mr2/Nte-1 -5.032  1.033  28.0 -98.00 0 0 0

B-10-Mr2/Nte-2  5.032 -1.033  28.0 -98.0

20-Mra-B*  220.000  0.0 100.000  1.171 19.383 B-20-Mra-Sha-2D  19.383  1.171  51.0  99.80 0

B-1-Jb1-Jb3-1  15.000 -4.5 98.940 B-1-Jb1-Jb3-2  0.000  0.000  0.0  0.00 0 0 0

Jb1-1-B-1  0.000  0.000  0.0  0.0

B-1-Jb1-Jb3-2  15.000 -4.5 98.940 B-1-Jb1-Jb3-1  0.000  0.000  0.0  0.00 0 0 0

Jb3-1-B-1  0.000  0.000  0.0  0.0
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B-1-Kbu-KbW-1F_T  11.000  8.5 98.623 B-1-Kbu-KbW-2F_T -24.130  2.145  1289.2 -99.60 0 0 0

Kbu-1-B-1  24.130 -2.145  1289.2 -99.6

B-1-Kbu-KbW-2F_T  11.000  13.5 101.777 B-1-Kbu-KbW-1F_T  25.000  0.000  1289.2  100.00 0 0 0

KbW-1-B-2 -25.000  0.000  1289.2  100.0

B-3-Cyi-Cyi/Nko-1  30.000  9.4 98.909 3-Cyi/Nko-B  0.149  0.051  3.1  94.70 0 0 0

Cyi-3-B-1 -0.149 -0.051  3.1  94.7

B-3-Cyi-Ghi-2  30.000  9.3 98.839 3-Cyi-Ghi-B  0.000  0.000  0.0  0.00 0 0 0

B-3-Kbu-Kro/Nko-2  30.000  9.0 97.503 3-Kro/Kbu-B -0.443 -0.360  11.3  77.70 0 0 0

Kbu-3-B-1  0.443  0.360  11.3  77.7

B-3-Kbu-Kro-2  30.000  9.0 97.713 3-Kro/Kbu-B  0.000  0.000  0.0  0.00 0 0 0

B-3-Nko-Cyi/Nko-1  30.000  9.4 98.977 3-Cyi/Nko-B  0.299  0.076  6.0  96.90 0 0 0

Nko-3-B-1 -0.299 -0.076  6.0  96.9

B-10-Bga-Gsh-1  110.000  5.3 95.388 B-10-Bga-Gsh-2 -14.910  0.582  82.1 -99.90 0 0 0

Bga-10-B-1  14.910 -0.582  82.1 -99.9

B-10-Bga-Gsh-2  110.000  5.7 95.687 B-10-Bga-Gsh-1  14.962 -0.768  82.2 -99.90 0 0 0

Gsh-10-B -14.962  0.768  82.2 -99.9

B-10-Bga-Nte-1  110.000  5.3 95.388 B-10-Bga-Nte-2 -1.143 -9.692  53.7  11.70 0 0 0

Bga-10-B-1  1.143  9.692  53.7  11.7

B-10-Bga-Nte-2  110.000  5.1 96.334 B-10-Bga-Nte-1  1.187  9.166  50.4  12.80 0 0 0

Nte-10-B-1 -1.187 -9.166  50.4  12.8

B-10-Bre-Gso-1  110.000 -2.2 98.030 10-Bre/Gso/Msh-B  19.102  10.017  115.5  88.60 0 0 0

Bre-10-B-1 -19.102 -10.017  115.5  88.6

B-10-Bre-Jb1-1  110.000 -2.2 98.030 B-10-Bre-Jb1-2  29.759  28.530  220.7  72.20 0 0 0

Bre-10-B-1 -29.759 -28.530  220.7  72.2

B-10-Bre-Jb1-2  110.000 -2.5 96.730 B-10-Bre-Jb1-1 -29.503 -28.212  221.5  72.30 0 0 0

Jb1-10-B-1  29.503  28.212  221.5  72.3

B-10-Bre-Sha-1D  110.000 -2.2 98.030 B-10-Bre-Sha-2D -62.683 -45.852  415.8  80.70 0 0 0

Bre-10-B-1  62.683  45.852  415.8  80.7

B-10-Bre-Sha-2D  110.000 -1.9 99.258 B-10-Bre-Sha-1D  63.199  46.239  414.1  80.70 0 0 0

Sha-10-B-1 -63.199 -46.239  414.1  80.7

B-10-Bta-Hye-1  110.000  7.0 100.047 B-10-Bta-Hye-2  23.893 -6.196  129.5 -96.80 0 0 0

Bta-10-B-1 -23.893  6.196  129.5 -96.8

B-10-Bta-Hye-2  110.000  5.8 99.623 B-10-Bta-Hye-1 -23.664  6.095  128.7 -96.80 0 0 0

Hye-10-B-1  23.664 -6.095  128.7 -96.8

B-10-Bta-Kgo-1  110.000  7.0 100.047 B-10-Bta-Kgo-2  48.147 -15.458  265.3 -95.20 0 0 0

Bta-10-B-1 -48.147  15.458  265.3 -95.2

B-10-Bta-Kgo-2  110.000  1.7 99.060 B-10-Bta-Kgo-1 -46.139  18.394  263.2 -92.90 0 0 0

Kgo-10-B-1  46.139 -18.394  263.2 -92.9

B-10-Gfu-Mku-2  110.000  0.2 96.949 10-Gfu/Mku/Rln-B  22.304 -7.888  128.1 -94.30 0 0 0
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Mku-10-B-1 -22.304  7.888  128.1 -94.3

B-10-Gha-MKi-1  110.000 -3.0 96.094 B-10-Gha-MKi-2 -16.007  2.069  88.2 -99.20 0 0 0

Gha-10-B-1  16.007 -2.069  88.2 -99.2

B-10-Gha-MKi-2  110.000 -2.6 96.278 B-10-Gha-MKi-1  16.050 -2.193  88.3 -99.10 0 0 0

MKi-10-B-1 -16.050  2.193  88.3 -99.1

B-10-Gha-Nde-1  110.000 -3.0 96.094 B-10-Gha-Nde-2  8.039 -6.125  55.2 -79.50 0 0 0

Gha-10-B-1 -8.039  6.125  55.2 -79.5

B-10-Gha-Nde-2  110.000 -3.4 96.220 B-10-Gha-Nde-1 -8.007  5.784  53.9 -81.10 0 0 0

Nde-10-B-1  8.007 -5.784  53.9 -81.1

B-10-Gko-Jb1-1  110.000 -2.7 96.294 B-10-Gko-Jb1-2 -11.482 -9.186  80.1  78.10 0 0 0

Gko-10-B-1  11.482  9.186  80.1  78.1

B-10-Gko-Jb1-2  110.000 -2.5 96.730 B-10-Gko-Jb1-1  11.507  8.987  79.2  78.80 0 0 0

Jb1-10-B-1 -11.507 -8.987  79.2  78.8

B-10-Gko-MKi-1  110.000 -2.7 96.294 10-Gko/Kgo/MKi-B -2.887  1.719  18.3 -85.90 0 0 0

Gko-10-B-1  2.887 -1.719  18.3 -85.9

B-10-Gso-Msh-2  110.000 -3.1 95.947 10-Bre/Gso/Msh-B -10.829 -6.559  69.3  85.50 0 0 0

Msh-10-B-1  10.829  6.559  69.3  85.5

B-10-Gso-Nde-1  110.000 -2.8 96.736 B-10-Gso-Nde-2  0.000 -0.177  1.0  0.00 0 0 0

Gso-10-B-1  0.000  0.177  1.0  0.0

B-10-Gso-Nde-2  110.000 -2.8 96.739 B-10-Gso-Nde-1  0.000  0.000  0.0  0.00 0 0 0

B-10-Hye-Rka-1  110.000  5.8 99.623 B-10-Hye-Rka-2  19.904 -7.983  113.0 -92.80 0 0 0

Hye-10-B-1 -19.904  7.983  113.0 -92.8

B-10-Hye-Rka-2  110.000  4.6 99.468 B-10-Hye-Rka-1 -19.710  7.747  111.8 -93.10 0 0 0

Rka-10-B-1  19.710 -7.747  111.8 -93.1

B-10-Jb1-Jb2-1  110.000 -2.5 96.730 B-10-Jb1-Jb2-2  0.000 -0.036  0.2  0.00 0 0 0

Jb1-10-B-1  0.000  0.036  0.2  0.0

B-10-Jb1-Jb2-2  110.000 -2.5 96.730 B-10-Jb1-Jb2-1  0.000  0.000  0.0  0.00 0 0 0

Jb2-10-B-1  0.000  0.000  0.0  0.0

B-10-Jb1-Nbg-1  110.000 -2.5 96.730 B-10-Jb1-Nbg-2  9.685  6.507  63.3  83.00 0 0 0

Jb1-10-B-1 -9.685 -6.507  63.3  83.0

B-10-Jb1-Nbg-2  110.000 -2.6 96.369 B-10-Jb1-Nbg-1 -9.663 -6.673  64.0  82.30 0 0 0

Nbg-10-B-1  9.663  6.673  64.0  82.3

B-10-Jb1-Rln-2  110.000 -2.5 96.730 10-Gfu/Jb1/Rln-B -5.466  5.491  42.0 -70.60 0 0 0

Jb1-10-B-1  5.466 -5.491  42.0 -70.6

B-10-Kba-Kre-1  110.000 -2.9 96.553 B-10-Kba-Kre-2 -11.164 -6.648  70.6  85.90 0 0 0

Kba-10-B-1  11.164  6.648  70.6  85.9

B-10-Kba-Kre-2  110.000 -2.3 98.082 B-10-Kba-Kre-1  11.272  5.987  68.3  88.30 0 0 0

Kre-10-B-1 -11.272 -5.987  68.3  88.3

B-10-Kba-Msh-2  110.000 -3.1 95.947 10-Kba/Msh/Rwi-B -4.423 -4.073  32.9  73.60 0 0 0
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Msh-10-B-1  4.423  4.073  32.9  73.6

B-10-Kba-Rwi-2  110.000 -3.0 96.441 10-Kba/Msh/Rwi-B -3.376 -1.704  20.6  89.30 0 0 0

Rwi-10-B-1  3.376  1.704  20.6  89.3

B-10-Kbo/Nte-2  110.000  5.1 96.334 10-Kbo/Nte-B  2.353 -10.931  60.9 -21.00 0 0 0

Nte-10-B-1 -2.353  10.931  60.9 -21.0

B-10-Kbo-Kro-1  110.000  4.4 98.695 10-Kbo/Kro/Mr2-B -0.818  9.998  53.3 -8.20 0 0 0

Kro-10-B-1  0.818 -9.998  53.3 -8.2

B-10-Kbu-Kro-1  110.000  5.1 98.920 B-10-Kbu-Kro-2  24.498 -3.244  131.1 -99.10 0 0 0

Kbu-10-B-1 -24.498  3.244  131.1 -99.1

B-10-Kbu-Kro-2  110.000  4.4 98.695 B-10-Kbu-Kro-1 -24.406  3.129  130.9 -99.20 0 0 0

Kro-10-B-1  24.406 -3.129  130.9 -99.2

B-10-Kgo-Kli-1  110.000  1.7 99.060 B-10-Kgo-Kli-2 -16.396  3.235  88.6 -98.10 0 0 0

Kgo-10-B-1  16.396 -3.235  88.6 -98.1

B-10-Kgo-Kli-2  110.000  2.8 99.270 B-10-Kgo-Kli-1  16.498 -3.869  89.6 -97.40 0 0 0

Kli-10-B-1 -16.498  3.869  89.6 -97.4

B-10-Kgo-MKi-2  110.000  1.7 99.060 10-Gko/Kgo/MKi-B  47.899  2.697  254.2  99.80 0 0 0

Kgo-10-B-1 -47.899 -2.697  254.2  99.8

B-10-Kli-Kro-1  110.000  4.4 98.695 B-10-Kli-Kro-2  23.740 -13.890  146.3 -86.30 0 0 0

Kro-10-B-1 -23.740  13.890  146.3 -86.3

B-10-Kli-Kro-2  110.000  2.8 99.270 B-10-Kli-Kro-1 -23.492  13.773  144.0 -86.30 0 0 0

Kli-10-B-1  23.492 -13.773  144.0 -86.3

B-10-Kli-Ny1-1  110.000  2.8 99.270 B-10-Kli-Ny1-2  3.894  0.379  20.7  99.50 0 0 0

Kli-10-B-1 -3.894 -0.379  20.7  99.5

B-10-Kli-Ny1-2  110.000  2.6 99.013 B-10-Kli-Ny1-1 -3.887 -1.067  21.4  96.40 0 0 0

Ny1-10-B-1  3.887  1.067  21.4  96.4

B-10-Kli-Rka-1  110.000  2.8 99.270 B-10-Kli-Rka-2 -21.526  8.760  122.9 -92.60 0 0 0

Kli-10-B-1  21.526 -8.760  122.9 -92.6

B-10-Kli-Rka-2  110.000  4.6 99.468 B-10-Kli-Rka-1  21.838 -8.959  124.6 -92.50 0 0 0

Rka-10-B-1 -21.838  8.959  124.6 -92.5

B-10-Kre-Nbu-1  110.000 -2.3 98.082 B-10-Kre-Nbu-2 -14.625 -7.680  88.4  88.50 0 0 0

Kre-10-B-1  14.625  7.680  88.4  88.5

B-10-Kre-Nbu-2  110.000 -1.9 99.081 B-10-Kre-Nbu-1  14.716  7.387  87.2  89.40 0 0 0

Nbu-10-B-1 -14.716 -7.387  87.2  89.4

B-10-MKi-Nbg-1  110.000 -2.6 96.369 B-10-MKi-Nbg-2  1.626  2.624  16.8  52.70 0 0 0

Nbg-10-B-1 -1.626 -2.624  16.8  52.7

B-10-MKi-Nbg-2  110.000 -2.6 96.278 B-10-MKi-Nbg-1 -1.625 -2.794  17.6  50.30 0 0 0

MKi-10-B-1  1.625  2.794  17.6  50.3

B-10-Mku-Nbi-1  110.000  0.2 96.949 B-B-10-Mku-Nbi-1-2 -14.542 -0.230  78.7  100.00 0 0 0

Mku-10-B-1  14.542  0.230  78.7  100.0
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B-10-Mku-Nta-1  110.000  0.2 96.949 B-10-Mku-Nta-2 -7.677  1.233  42.1 -98.70 0 0 0

Mku-10-B-1  7.677 -1.233  42.1 -98.7

B-10-Mku-Nta-2  110.000  0.7 97.050 B-10-Mku-Nta-1  7.700 -2.042  43.1 -96.70 0 0 0

Nta-10-B-1 -7.700  2.042  43.1 -96.7

B-10-Mr1-Mr2-1  110.000  5.3 96.361 B-10-Mr1-Mr2-2 -1.308 -1.697  11.7  61.10 0 0 0

Mr1-10-B-1  1.308  1.697  11.7  61.1

B-10-Mr1-Mr2-2  110.000  5.3 96.365 B-10-Mr1-Mr2-1  1.308  1.686  11.6  61.30 0 0 0

Mr2-10-B-2 -1.308 -1.686  11.6  61.3

B-10-Mr2/Nte-1  110.000  5.3 96.365 10-Mr2/Nte-B  5.039 -1.628  28.8 -95.20 0 0 0

Mr2-10-B-2 -5.039  1.628  28.8 -95.2

B-10-Mr2/Nte-2  110.000  5.1 96.334 10-Mr2/Nte-B -5.032  1.020  28.0 -98.00 0 0 0

Nte-10-B-1  5.032 -1.020  28.0 -98.0

B-10-Mr2-Rz2-1  110.000  5.3 96.365 B-10-Mr2-Rz2-2 -6.347 -0.058  34.6  100.00 0 0 0

Mr2-10-B-1  6.347  0.058  34.6  100.0

B-10-Mr2-Rz2-2  110.000  5.6 96.538 B-10-Mr2-Rz2-1  6.359 -0.304  34.6 -99.90 0 0 0

Rz2-10-B-1 -6.359  0.304  34.6 -99.9

B-10-Msh-Nga-1  110.000 -3.1 95.947 B-10-Msh-Nga-2 -2.951  0.725  16.6 -97.10 0 0 0

Msh-10-B-1  2.951 -0.725  16.6 -97.1

B-10-Msh-Nga-2  110.000 -2.7 95.965 B-10-Msh-Nga-1  2.961 -1.977  19.5 -83.20 0 0 0

Nga-10-B-1 -2.961  1.977  19.5 -83.2

B-10-Nbi-Ny1-1  110.000  1.0 97.622 B-10-Nbi-Ny1-2 -16.142 -0.544  86.8  99.90 0 0 0

Nbi-10-B-1  16.142  0.544  86.8  99.9

B-10-Nbi-Ny1-2  110.000  2.6 99.013 B-10-Nbi-Ny1-1  16.367 -0.197  86.8  100.00 0 0 0

Ny1-10-B-1 -16.367  0.197  86.8  100.0

B-10-Nga-Rln-1  110.000 -2.7 95.965 B-10-Nga-Rln-2 -6.307  0.289  34.5 -99.90 0 0 0

Nga-10-B-1  6.307 -0.289  34.5 -99.9

B-10-Nga-Rln-2  110.000 -2.0 96.369 B-10-Nga-Rln-1  6.344 -1.395  35.4 -97.70 0 0 0

Rln-10-B-1 -6.344  1.395  35.4 -97.7

B-10-Ny2-Rln-1  110.000 -2.0 96.198 B-10-Ny2-Rln-2 -3.458 -1.747  21.1  89.20 0 0 0

Ny2-10-B-1  3.458  1.747  21.1  89.2

B-10-Ny2-Rln-2  110.000 -2.0 96.369 B-10-Ny2-Rln-1  3.461  1.410  20.4  92.60 0 0 0

Rln-10-B-1 -3.461 -1.410  20.4  92.6

B-20-Bta-Mmb-1D  220.000  12.5 96.283 B-20-Bta-Mmb-2D -75.930  12.128  209.6 -98.70 0 0 0

Bta-20-B-1  75.930 -12.128  209.6 -98.7

B-20-Bta-Mmb-2D  220.000  12.8 96.313 B-20-Bta-Mmb-1D  76.028 -17.554  212.6 -97.40 0 0 0

Mmb-20-B-1 -76.028  17.554  212.6 -97.4

B-20-Bwi-KB2-1  220.000  0.3 100.079 B-20-Bwi-KB2-2  0.000 -0.405  1.1  0.00 0 0 0

Bwi-20-B-1  0.000  0.405  1.1  0.0

B-20-Bwi-KB2-2  220.000  0.3 100.079 B-20-Bwi-KB2-1  0.000  0.000  0.0  0.00 0 0 0
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Kb2-20-B-1  0.000  0.000  0.0  0.0

B-20-Bwi-KbW-1  220.000  0.3 100.079 B-20-Bwi-KbW-2  0.000 -0.499  1.3  0.00 0 0 0

Bwi-20-B-1  0.000  0.499  1.3  0.0

B-20-Bwi-KbW-2  220.000  0.3 100.079 B-20-Bwi-KbW-1  0.000  0.000  0.0  0.00 0 0 0

G-KbW-1-B-3  0.000  0.000  0.0  0.0

B-20-Bwi-Rba-1D  220.000  0.3 100.079 B-20-Bwi-Rba-2D  12.518 -19.373  60.5 -54.30 0 0 0

Bwi-20-B-1 -12.518  19.373  60.5 -54.3

B-20-Bwi-Rba-2D  220.000  0.2 100.198 B-20-Bwi-Rba-1D -12.506  2.575  33.4 -97.90 0 0 0

Rba-20-B-1  12.506 -2.575  33.4 -97.9

B-20-Kgo-Kli-1  220.000  0.6 99.406 B-20-Kgo-Kli-2 -9.040 -6.434  29.3  81.50 0 0 0

Kgo-20-B-1  9.040  6.434  29.3  81.5

B-20-Kgo-Kli-2  220.000  0.6 99.508 B-20-Kgo-Kli-1  9.044  3.691  25.8  92.60 0 0 0

Kli-20-B-1 -9.044 -3.691  25.8  92.6

B-20-Kgo-Rwa-1  220.000  0.6 99.406 B-20-Kgo-Rwa-2  21.203 -21.862  80.4 -69.60 0 0 0

Kgo-20-B-1 -21.203  21.862  80.4 -69.6

B-20-Kgo-Rwa-2  220.000  0.4 99.564 B-20-Kgo-Rwa-1 -21.184  20.094  77.0 -72.60 0 0 0

Rwa-20-B-1  21.184 -20.094  77.0 -72.6

B-20-Kli-Bwi-1  220.000  0.3 100.079 B-20-Kli-Bwi-2 -14.003  19.535  63.0 -58.30 0 0 0

Bwi-20-B-1  14.003 -19.535  63.0 -58.3

B-20-Kli-Bwi-2  220.000  0.6 99.508 B-20-Kli-Bwi-1  14.048 -25.071  75.8 -48.90 0 0 0

Kli-20-B-1 -14.048  25.071  75.8 -48.9

B-20-Kri-Rba-1  220.000  0.2 100.219 B-20-Kri-Rba-2  0.000  0.000  0.0  0.00 0 0 0

Kri-20-B-1  0.000  0.000  0.0  0.0

B-20-Kri-Rba-2  220.000  0.2 100.198 B-20-Kri-Rba-1  0.000 -2.841  7.4  0.00 0 0 0

Rba-20-B-1  0.000  2.841  7.4  0.0

B-20-Mra-Sha-2D  220.000 -0.2 99.452 20-Mra-B -19.341 -29.621  93.3  54.70 0 0 0

Sha-20-B-1  19.341  29.621  93.3  54.7

B-20-Nbu-Rsu-1  220.000 -0.2 99.713 B-20-Nbu-Rsu-2 -18.085 -9.774  54.1  88.00 0 0 0

Nbu-20-B-1  18.085  9.774  54.1  88.0

B-20-Nbu-Rsu-2  220.000 -0.2 99.718 B-20-Nbu-Rsu-1  18.085  9.708  54.0  88.10 0 0 0

Rsu-20-B-1 -18.085 -9.708  54.0  88.1

B-20-Rba-Sha-1  220.000  0.2 100.198 B-20-Rba-Sha-2  11.018  0.618  28.9  99.80 0 0 0

Rba-20-B-1 -11.018 -0.618  28.9  99.8

B-20-Rba-Sha-2  220.000 -0.2 99.452 B-20-Rba-Sha-1 -10.989 -14.743  48.5  59.80 0 0 0

Sha-20-B-1  10.989  14.743  48.5  59.8

B-20-Rlm-Rsu-1D  220.000  0.1 99.636 B-20-Rlm-Rsu-2D  18.103 -22.480  76.0 -62.70 0 0 0

Rlm-20-B-1 -18.103  22.480  76.0 -62.7

B-20-Rlm-Rsu-2D  220.000 -0.2 99.718 B-20-Rlm-Rsu-1D -18.085 -9.708  54.0  88.10 0 0 0

Rsu-20-B-1  18.085  9.708  54.0  88.1
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B-20-Rlm-Rwa-1D  220.000  0.1 99.636 B-20-Rlm-Rwa-2D -67.248  25.261  189.2 -93.60 0 0 0

Rlm-20-B-1  67.248 -25.261  189.2 -93.6

B-20-Rlm-Rwa-2D  220.000  0.4 99.564 B-20-Rlm-Rwa-1D  67.339 -31.891  196.4 -90.40 0 0 0

Rwa-20-B-1 -67.339  31.891  196.4 -90.4

B-20-Sha-Rlm-1D  220.000 -0.2 99.452 B-20-Sha-Rlm-2D -41.081 -9.243  111.1  97.60 0 0 0

Sha-20-B-1  41.081  9.243  111.1  97.6

B-20-Sha-Rlm-2D  220.000  0.1 99.636 B-20-Sha-Rlm-1D  41.149 -6.919  109.9 -98.60 0 0 0

Rlm-20-B-1 -41.149  6.919  109.9 -98.6

B-20-Smb-Rba-1  220.000  0.2 100.201 B-20-Smb-Rba-2  0.000  0.000  0.0  0.00 0 0 0

Smb-20-B-1  0.000  0.000  0.0  0.0

B-20-Smb-Rba-2  220.000  0.2 100.198 B-20-Smb-Rba-1  0.000 -1.096  2.9  0.00 0 0 0

Rba-20-B-1  0.000  1.096  2.9  0.0

B-.6-Mr1-Rz1-1  6.600  4.6 99.603 B-.6-Mr1-Rz1-2 -1.737  0.056  152.6 -99.90 0 0 0

Mr1-.6-B-1  1.737 -0.056  152.6 -99.9

B-.6-Mr1-Rz1-2  6.600  5.1 100.046 B-.6-Mr1-Rz1-1  1.745 -0.043  152.6 -100.00 0 0 0

Rz1-.6-B-1 -1.745  0.043  152.6 -100.0

B-B-10-Mku-Nbi-1-2  110.000  1.0 97.622 B-10-Mku-Nbi-1  14.642 -0.204  78.7  100.00 0 0 0

Nbi-10-B-1 -14.642  0.204  78.7  100.0

Bga-3-B-1  30.000  1.6 98.933  7.760 16.023 Bga-10-B-1 -16.023 -7.760  346.3  90.00 0

Bga-10-B-1  110.000  5.3 95.388 Bga-.6-B-1  0.000  0.000  0.0  0.00 0 0 0

-7.000Bga-3-B-1  16.053  9.109  101.6  87.0

B-10-Bga-Nte-1 -1.143 -9.692  53.7  11.7

B-10-Bga-Gsh-1 -14.910  0.582  82.1 -99.9

Bga-.6-B-1  6.600  5.3 95.388 Bga-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Bre-1-B-1  15.000 -4.2 99.073  6.680 13.793 Bre-10-B-1 -6.897 -3.340  297.7  90.00 0

Bre-10-B-1 -6.897 -3.340  297.7  90.0

Bre-10-B-1 -3.000 110.000 -2.2 98.030 Bre-1-B-1  6.911  3.653  41.9  88.40 0 0 0

-3.000Bre-1-B-1  6.911  3.653  41.9  88.4

B-10-Bre-Jb1-1  29.759  28.530  220.7  72.2

B-10-Bre-Sha-1D -62.683 -45.852  415.8  80.7

B-10-Bre-Gso-1  19.102  10.017  115.5  88.6

Bta-3-B-1  30.000  6.1 100.263  1.800 3.718 Bta-10-B-1 -3.718 -1.800  79.3  90.00 0

Bta-10-B-1 -1.000 110.000  7.0 100.047 Bta-3-B-1  3.719  1.871  21.8  89.30 0 0 0

Bta-20-B-1 -75.760  19.782  410.8 -96.8

B-10-Bta-Kgo-1  48.147 -15.458  265.3 -95.2

B-10-Bta-Hye-1  23.893 -6.196  129.5 -96.8

Bta-20-B-1 -2.000 220.000  12.5 96.283 Bta-10-B-1  75.930 -12.128  209.6 -98.70 0 0 0

B-20-Bta-Mmb-1D -75.930  12.128  209.6 -98.7

Bwi-3-B-1  30.000 -0.4 99.374  0.718 1.483 Bwi-20-B-1 -1.483 -0.718  31.9  90.00 0
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Bwi-10-B-1  110.000  0.3 100.079 Bwi-20-B-1  0.000  0.000  0.0  0.00 0 0 0

Bwi-20-B-1  220.000  0.3 100.079 Bwi-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Bwi-3-B-1  1.485  0.741  4.4  89.5

B-20-Bwi-Rba-1D  12.518 -19.373  60.5 -54.3

B-20-Kli-Bwi-1 -14.003  19.535  63.0 -58.3

B-20-Bwi-KB2-1  0.000 -0.405  1.1  0.0

B-20-Bwi-KbW-1  0.000 -0.499  1.3  0.0

C-Gfu-B-3  30.000 -2.3 98.384 -4.840 0.000 Gfu-3-B-1  0.000  4.840  94.7  0.00 0

C-MKi-3-B  30.000 -7.1 96.520 -9.316 0.000 MKi-3-B-1  0.000  9.316  185.8  0.00 0

C-Msh-1-B  15.000 -5.8 95.253 Msh-1-B-1  0.000  0.000  0.0  0.00 0 0 0

C-Nde-B  30.000 -4.3 99.294 -9.859 0.000 Nde-3-B-1  0.000  9.859  191.1  0.00 0

C-Rwi-B-1  15.000 -3.9 99.542 Rwi-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Cyi-3-B-1  30.000  9.4 98.909 B-3-Cyi-Cyi/Nko-1  0.149  0.051  3.1  94.70 0 0 0

G-Cyi-3-B -0.149 -0.051  3.1  94.7

Cyi-3-B-2  30.000  9.4 98.909 N-Cyi-04-1 -0.149 -0.051  3.1  94.70 0 0 0

G-Cyi-3-B  0.149  0.051  3.1  94.7

G-Cyi-3-B  30.000  9.4 98.909 Cyi-3-B-1  0.149  0.051  3.1  94.70 0 0 0

Cyi-3-B-2 -0.149 -0.051  3.1  94.7

Gfu-3-B-1  30.000 -2.3 98.384  1.646 3.399 Gfu-10-B-1 -1.700  1.597  45.6 -72.90 0

Gfu-10-B-1 -1.700  1.597  45.6 -72.9

C-Gfu-B-3  0.000 -4.840  94.7  0.0

Gfu-10-B-1  110.000 -0.9 96.731 Gfu-3-B-1  1.707 -1.530  12.4 -74.50 0 0 0

Gfu-3-B-1  1.707 -1.530  12.4 -74.5

10-Gfu/Mku/Rln-B -3.415  3.061  24.9 -74.5

G-Gko-1-B  15.000 -4.3 99.746 Gko-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Gko-1-B-2  0.000  0.000  0.0  0.0

G-Gko-3-B  15.000 -4.3 99.746 Gko-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Gko-3-B  0.000  0.000  0.0  0.0

G-Gko-10-B  110.000 -2.7 96.294 Gko-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Gko-10-B-2  0.000  0.000  0.0  0.0

G-Gsh-1-B  11.000  8.6 98.770 Gsh-1-B-1  15.000  0.000  797.1  100.00 0 0 0

Gsh-1-B-2 -15.000  0.000  797.1  100.0

Gha-3-B-1  30.000 -4.1 99.060  3.857 7.964 Gha-10-B-1 -7.964 -3.857  171.9  90.00 0

Gha-10-B-1 -4.000 110.000 -3.0 96.094 Gha-3-B-1  7.968  4.056  48.8  89.10 0 0 0

B-10-Gha-MKi-1 -16.007  2.069  88.2 -99.2

B-10-Gha-Nde-1  8.039 -6.125  55.2 -79.5

G-Jb2-10-B  110.000 -2.5 96.730 Jb2-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Jb2-10-B-2  0.000  0.000  0.0  0.0

G-Jb3-1-B  15.000 -4.5 98.940 Jb3-1-B-1  0.000  0.000  0.0  0.00 0 0 0
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Jb3-1-B-2  0.000  0.000  0.0  0.0

G-KbW-1-B-1  11.000  13.5 101.777 KbW-1-B-3 -17.000  0.000  876.7  100.00 0 0 0

KbW-1-B-2  17.000  0.000  876.7  100.0

G-KbW-1-B-2  11.000  13.5 101.777 KbW-1-B-1  8.000  0.000  412.6  100.00 0 0 0

KbW-1-B-4 -8.000  0.000  412.6  100.0

G-KbW-1-B-3  220.000  0.3 100.079 B-20-Bwi-KbW-2  0.000  0.000  0.0  0.00 0 0 0

KbW-20-B-2  0.000  0.000  0.0  0.0

Gko-1-B-1  15.000 -4.3 99.746  6.946 14.341 Gko-10-B-1 -4.780 -2.315  205.0  90.00 0

Gko-10-B-1 -4.780 -2.315  205.0  90.0

Gko-10-B-1 -4.780 -2.315  205.0  90.0

G-Gko-1-B  0.000  0.000  0.0  0.0

G-Gko-3-B  0.000  0.000  0.0  0.0

Gko-1-B-2  15.000 -4.3 99.746 G-Gko-1-B  0.000  0.000  0.0  0.00 0 0 0

Gko-3-B  15.000 -4.3 99.746 G-Gko-3-B  0.000  0.000  0.0  0.00 0 0 0

Gko-10-B-1 -5.000 110.000 -2.7 96.294 Gko-1-B-1  4.790  2.489  29.4  88.70 0 0 0

-5.000Gko-1-B-1  4.790  2.489  29.4  88.7

-5.000Gko-1-B-1  4.790  2.489  29.4  88.7

B-10-Gko-Jb1-1 -11.482 -9.186  80.1  78.1

B-10-Gko-MKi-1 -2.887  1.719  18.3 -85.9

G-Gko-10-B  0.000  0.000  0.0  0.0

Gko-10-B-2  110.000 -2.7 96.294 G-Gko-10-B  0.000  0.000  0.0  0.00 0 0 0

G-Kse-1-B  110.000 -2.8 96.736 Gso-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Kse-10-B1  0.000  0.000  0.0  0.0

G-Mku-10-B  110.000  0.2 96.949 Mku-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Mku-10-B-2  0.000  0.000  0.0  0.0

G-Mku-.6-B  6.600  0.4 98.974 Mku-.6-B-4  12.000  0.000  1060.6  100.00 0 0 0

Mku-.6-B-2 -12.000  0.000  1060.6  100.0

G-Mmb-3-B  30.000  18.3 98.810 Mmb-3-B-1  79.817 -8.241  1562.8 -99.50 0 0 0

Mmb-3-B-2 -79.817  8.241  1562.8 -99.5

G-Mus-3-B  30.000  5.0 100.109 Mus-3-B -0.997 -0.728  23.7  80.80 0 0 0

Rka-3-B-1  0.997  0.728  23.7  80.8

G-Nko-3-B  30.000  9.4 98.977 Nko-3-B-1  0.299  0.076  6.0  96.90 0 0 0

Nko-3-B-2 -0.299 -0.076  6.0  96.9

G-NtB-3-B  30.000  1.2 97.950 Kgo-3-B-1  2.496 -0.054  49.0 -100.00 0 0 0

NtB-3-B1 -2.496  0.054  49.0 -100.0

G-Ny1-3-B  30.000  4.4 99.816 Ny1-3-B-1  13.984 -0.146  269.6  100.00 0 0 0

Ny1-3-B-2 -13.984  0.146  269.6  100.0

G-Ny2-3-B  30.000 -3.0 99.264 Ny2-3-B-1  0.000  0.000  0.0  0.00 0 0 0

Ny2-3-B-2  0.000  0.000  0.0  0.0
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G-Rka5-3-B  30.000  5.0 100.109 Rka5-3-B -1.496  0.032  28.8 -100.00 0 0 0

Rka-3-B-1  1.496 -0.032  28.8 -100.0

G-Rka-3-B  30.000  5.0 100.109 Rka-3-B-1  3.343 -0.093  64.3 -100.00 0 0 0

Rka-3-B-2 -3.343  0.093  64.3 -100.0

G-Rsu-10-B  110.000 -0.2 99.718 Rsu-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Rsu-10-B-2  0.000  0.000  0.0  0.0

G-Rwa-3-B  30.000  6.0 98.808 Rwa-3-B-1  49.881 -5.370  977.1 -99.40 0 0 0

Rwa-3-B-2 -49.881  5.370  977.1 -99.4

G-Rz1-.06-B  0.600  6.5 100.307 N-Rz1-.06-B-1-1  1.750  0.000  1678.8  100.00 0 0 0

N-Rz1-.06-B-1-2 -1.750  0.000  1678.8  100.0

G-Rz2-.6-B  6.600  8.3 96.671 Rz2-.6-B-1-1  6.375  0.000  576.9  100.00 0 0 0

Rz2-.6-B-1-2 -6.375  0.000  576.9  100.0

Gsh-1-B-1  11.000  8.6 98.770 Gsh-10-B  7.500  0.000  398.6  100.00 0 0 0

Gsh-10-B  7.500  0.000  398.6  100.0

G-Gsh-1-B -15.000  0.000  797.1  100.0

Gsh-1-B-2  11.000  8.6 98.770  0.000 15.000 G-Gsh-1-B  15.000  0.000  797.1  100.00 0

Gsh-10-B -3.000 110.000  5.7 95.687 Gsh-1-B-1 -7.481  0.384  41.1 -99.90 0 0 0

-3.000Gsh-1-B-1 -7.481  0.384  41.1 -99.9

B-10-Bga-Gsh-2  14.962 -0.768  82.2 -99.9

G-Smb-1-B  11.000  0.2 100.201 N-Smb-1  0.000  0.000  0.0  0.00 0 0 0

Smb-1-B-2N  0.000  0.000  0.0  0.0

Gso-1-B-1  15.000 -3.9 99.724  3.904 8.060 Gso-10-B-1 -8.060 -3.904  345.6  90.00 0

Gso-10-B-1 -4.000 110.000 -2.8 96.736 Gso-1-B-1  8.064  4.105  49.1  89.10 0 0 0

B-10-Gso-Nde-1  0.000 -0.177  1.0  0.0

10-Bre/Gso/Msh-B -8.064 -3.928  48.7  89.9

G-Kse-1-B  0.000  0.000  0.0  0.0

Hye-3-B-1  30.000  4.9 100.851  1.820 3.757 Hye-10-B-1 -3.757 -1.820  79.7  90.00 0

Hye-10-B-1 -2.000 110.000  5.8 99.623 Hye-3-B-1  3.760  1.888  22.2  89.40 0 0 0

B-10-Bta-Hye-2 -23.664  6.095  128.7 -96.8

B-10-Hye-Rka-1  19.904 -7.983  113.0 -92.8

Jb1-10-B-1 -4.000 110.000 -2.5 96.730 Jb1-1-B-1  13.777  7.263  84.5  88.50 0 0 0

B-10-Jb1-Jb2-1  0.000 -0.036  0.2  0.0

B-10-Jb1-Rln-2 -5.466  5.491  42.0 -70.6

B-10-Bre-Jb1-2 -29.503 -28.212  221.5  72.3

B-10-Gko-Jb1-2  11.507  8.987  79.2  78.8

B-10-Jb1-Nbg-1  9.685  6.507  63.3  83.0

Jb1-1-B-1  15.000 -4.5 98.940  6.666 13.764 Jb1-10-B-1 -13.764 -6.666  594.9  90.00 0

B-1-Jb1-Jb3-1  0.000  0.000  0.0  0.0

Jb2-.6-B-1  6.600 -2.5 99.721 Jb2-10-B-2  0.000  0.000  0.0  0.00 0 0 0

(126/233)



Location:

Engineer:
Study Case:   LF-Dry

11.0.0D

Page: 11 

SN:  ELTECHS-EC

Filename: Rwanda-MasterPlan

Project:
ETAP 

Contract:

Date: 10-02-2015 

Revision: Base

Config.: 2018-Dry

Bus 

ID kV

Voltage

Ang.% Mag.

 Generation

MW Mvar

Load

MW Mvar

Load Flow

MW Mvar AmpID %PF

XFMR

%Tap

Jb2-10-B-2  0.000  0.000  0.0  0.0

Jb2-10-B-1  110.000 -2.5 96.730 B-10-Jb1-Jb2-2  0.000  0.000  0.0  0.00 0 0 0

G-Jb2-10-B  0.000  0.000  0.0  0.0

Jb2-10-B-2 -3.000 110.000 -2.5 96.730 Jb2-.6-B-1  0.000  0.000  0.0  0.00 0 0 0

-3.000Jb2-.6-B-1  0.000  0.000  0.0  0.0

G-Jb2-10-B  0.000  0.000  0.0  0.0

Jb3-1-B-1  15.000 -4.5 98.940 B-1-Jb1-Jb3-2  0.000  0.000  0.0  0.00 0 0 0

G-Jb3-1-B  0.000  0.000  0.0  0.0

Jb3-1-B-2  15.000 -4.5 98.940 G-Jb3-1-B  0.000  0.000  0.0  0.00 0 0 0

Jb3-1-B-2d  0.000  0.000  0.0  0.0

Jb3-1-B-2d  15.000 -4.5 98.940 Jb3-1-B-2  0.000  0.000  0.0  0.00 0 0 0

Kb2-20-B-1  220.000  0.3 100.079 B-20-Bwi-KB2-2  0.000  0.000  0.0  0.00 0 0 0

Kba-3-B-1  30.000 -4.5 98.964  1.616 3.337 Kba-10-B-1 -3.337 -1.616  72.1  90.00 0

Kba-10-B-1 -4.000 110.000 -2.9 96.553 Kba-3-B-1  3.346  1.733  20.5  88.80 0 0 0

10-Kba/Msh/Rwi-B  7.819  4.914  50.2  84.7

B-10-Kba-Kre-1 -11.164 -6.648  70.6  85.9

Kbo-3-B-1  30.000  3.5 97.695  0.697 1.438 Kbo-10-B-1 -1.438 -0.697  31.5  90.00 0

Kbo-10-B-1 -2.000 110.000  4.8 97.122 Kbo-3-B-1  1.442  0.741  8.8  88.90 0 0 0

10-Kbo/Kro/Mr2-B -1.442 -0.741  8.8  88.9

Kbu-1-B-1  11.000  8.5 98.623 Kbu-3-B-1 -0.443 -0.352  30.1  78.20 0 0 0

Kbu-10-B-1  11.986 -0.891  639.6 -99.7

Kbu-10-B-1  12.587 -0.902  671.6 -99.7

B-1-Kbu-KbW-1F_T -24.130  2.145  1289.2 -99.6

Kbu-3-B-1 -2.000 30.000  9.0 97.503 Kbu-1-B-1  0.443  0.360  11.3  77.70 0 0 0

B-3-Kbu-Kro/Nko-2 -0.443 -0.360  11.3  77.7

Kbu-10-B-1  110.000  5.1 98.920 Kbu-1-B-1 -11.948  1.598  64.0 -99.10 0 0 0

Kbu-1-B-1 -12.550  1.645  67.2 -99.2

B-10-Kbu-Kro-1  24.498 -3.244  131.1 -99.1

KbW-1-B-1  11.000  13.5 101.777 KbW-1-B-2  8.000  0.000  412.6  100.00 0 0 0

G-KbW-1-B-2 -8.000  0.000  412.6  100.0

KbW-1-B-2  11.000  13.5 101.777 KbW-1-B-1 -8.000  0.000  412.6  100.00 0 0 0

B-1-Kbu-KbW-2F_T  25.000  0.000  1289.2  100.0

G-KbW-1-B-1 -17.000  0.000  876.7  100.0

KbW-1-B-3  11.000  13.5 101.777  0.000 17.000 G-KbW-1-B-1  17.000  0.000  876.7  100.00 0

KbW-1-B-4  11.000  13.5 101.777  0.000 8.000 G-KbW-1-B-2  8.000  0.000  412.6  100.00 0

KbW-1-B-5  20.000  0.3 100.079 KbW-20-B-2  0.000  0.000  0.0  0.00 0 0 0

KbW-20-B-2  220.000  0.3 100.079 KbW-1-B-5  0.000  0.000  0.0  0.00 0 0 0

G-KbW-1-B-3  0.000  0.000  0.0  0.0

Kgo-3-B-1  30.000  1.2 97.950  2.390 4.934 Kgo-10-B-1 -1.219 -1.222  33.9  70.60 0
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Kgo-10-B-1 -1.219 -1.222  33.9  70.6

G-NtB-3-B -2.496  0.054  49.0 -100.0

Kgo-10-B-1  110.000  1.7 99.060 Kgo-3-B-1  1.221  1.248  9.3  69.90 0 0 0

Kgo-3-B-1  1.221  1.248  9.3  69.9

Kgo-20-B-1  12.195 -26.822  156.1 -41.4

B-10-Kgo-MKi-2  47.899  2.697  254.2  99.8

B-10-Kgo-Kli-1 -16.396  3.235  88.6 -98.1

B-10-Bta-Kgo-2 -46.139  18.394  263.2 -92.9

Kgo-20-B-1 -4.000 220.000  0.6 99.406 Kgo-10-B-1 -12.162  28.296  81.3 -39.50 0 0 0

B-20-Kgo-Kli-1 -9.040 -6.434  29.3  81.5

B-20-Kgo-Rwa-1  21.203 -21.862  80.4 -69.6

Kli-3-B-1  30.000  1.5 99.721  0.723 1.492 Kli-10-B-1 -1.492 -0.723  32.0  90.00 0

Kli-10-B-1 -2.000 110.000  2.8 99.270 Kli-3-B-1  1.499  0.768  8.9  89.00 0 0 0

Kli-20-B-1  23.126 -19.812  161.0 -75.9

B-10-Kgo-Kli-2  16.498 -3.869  89.6 -97.4

B-10-Kli-Kro-2 -23.492  13.773  144.0 -86.3

B-10-Kli-Rka-1 -21.526  8.760  122.9 -92.6

B-10-Kli-Ny1-1  3.894  0.379  20.7  99.5

Kli-20-B-1 -3.000 220.000  0.6 99.508 Kli-10-B-1 -23.091  21.380  83.0 -73.40 0 0 0

B-20-Kgo-Kli-2  9.044  3.691  25.8  92.6

B-20-Kli-Bwi-2  14.048 -25.071  75.8 -48.9

Kre-3-B-1  30.000 -3.3 99.169  1.622 3.349 Kre-10-B-1 -3.349 -1.622  72.2  90.00 0

Kre-10-B-1 -2.000 110.000 -2.3 98.082 Kre-3-B-1  3.353  1.693  20.1  89.30 0 0 0

B-10-Kba-Kre-2  11.272  5.987  68.3  88.3

B-10-Kre-Nbu-1 -14.625 -7.680  88.4  88.5

Kri-20-B-1  220.000  0.2 100.219 B-20-Kri-Rba-1  0.000  0.000  0.0  0.00 0 0 0

Kro-3-B-1  30.000  3.1 99.283  0.717 1.481 Kro-10-B-1 -1.481 -0.717  31.9  90.00 0

Kro-10-B-1 -2.000 110.000  4.4 98.695 Kro-3-B-1  1.484  0.763  8.9  89.00 0 0 0

B-10-Kbu-Kro-2 -24.406  3.129  130.9 -99.2

B-10-Kbo-Kro-1 -0.818  9.998  53.3 -8.2

B-10-Kli-Kro-1  23.740 -13.890  146.3 -86.3

Kse-10-B1  110.000 -2.8 96.736 G-Kse-1-B  0.000  0.000  0.0  0.00 0 0 0

MKi-3-B-1  30.000 -7.1 96.520  14.192 29.304 MKi-10-B-1 -29.304 -4.876  592.3  98.60 0

C-MKi-3-B  0.000 -9.316  185.8  0.0

MKi-10-B-1 -2.000 110.000 -2.6 96.278 MKi-3-B-1  29.356  7.244  164.8  97.10 0 0 0

10-Gko/Kgo/MKi-B -43.782 -2.257  239.0  99.9

B-10-MKi-Nbg-2 -1.625 -2.794  17.6  50.3

B-10-Gha-MKi-2  16.050 -2.193  88.3 -99.1

Mku-3-B-1  1.000 30.000 -2.6 97.201  5.753 11.879 Mku-.6-B-1 -11.879 -5.753  261.3  90.00 0
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Mku-10-B-1 -7.000 110.000  0.2 96.949 Mku-.6-B-1 -0.085  6.885  37.3 -1.20 0 0 0

B-10-Gfu-Mku-2  22.304 -7.888  128.1 -94.3

B-10-Mku-Nta-1 -7.677  1.233  42.1 -98.7

B-10-Mku-Nbi-1 -14.542 -0.230  78.7  100.0

G-Mku-10-B  0.000  0.000  0.0  0.0

Mku-10-B-2  110.000  0.2 96.949 G-Mku-10-B  0.000  0.000  0.0  0.00 0 0 0

Mku-.6-B-1  6.600  0.4 98.974 Mku-3-B-1  11.896  6.537  1199.7  87.60 0 0 0

Mku-10-B-1  0.104 -6.537  577.8 -1.6

Mku-.6-B-4 -6.000  0.000  530.3  100.0

Mku-.6-B-3 -3.000  0.000  265.2  100.0

Mku-.6-B-5  0.000  0.000  0.0  0.0

Mku-.6-B-6 -3.000  0.000  265.2  100.0

Mku-.6-B-2  6.600  0.4 98.974  0.000 12.000 G-Mku-.6-B  12.000  0.000  1060.6  100.00 0

Mku-.6-B-3  6.600  0.4 98.974 Mku-.6-B-4 -6.000  0.000  530.3  100.00 0 0 0

Mku-.6-B-1  3.000  0.000  265.2  100.0

Mku-.6-B-5  0.000  0.000  0.0  0.0

Mku-.6-B-6  3.000  0.000  265.2  100.0

Mku-.6-B-4  6.600  0.4 98.974 Mku-.6-B-1  6.000  0.000  530.3  100.00 0 0 0

Mku-.6-B-3  6.000  0.000  530.3  100.0

G-Mku-.6-B -12.000  0.000  1060.6  100.0

Mku-.6-B-5  6.600  0.4 98.974 Mku-.6-B-1  0.000  0.000  0.0  0.00 0 0 0

Mku-.6-B-3  0.000  0.000  0.0  0.0

Mku-.6-B-6  6.600  0.4 98.974 Mku-.6-B-3 -3.000  0.000  265.2  100.00 0 0 0

Mku-.6-B-1  3.000  0.000  265.2  100.0

Mmb-3-B-1  30.000  18.3 98.810  1.754 3.621 Mmb-20-B-1  76.196 -9.995  1496.8 -99.20 0

G-Mmb-3-B -79.817  8.241  1562.8 -99.5

Mmb-3-B-2  30.000  18.3 98.810 N-Mmb-.6-1 -39.908  4.121  781.4 -99.50 0 0 0

N-Mmb-.6-2 -39.908  4.121  781.4 -99.5

G-Mmb-3-B  79.817 -8.241  1562.8 -99.5

Mmb-20-B-1 -4.000 220.000  12.8 96.313 Mmb-3-B-1 -76.028  17.554  212.6 -97.40 0 0 0

B-20-Bta-Mmb-2D  76.028 -17.554  212.6 -97.4

Mr1-.6-B-1  6.600  4.6 99.603 Mr1-10-B-1 -1.305 -1.650  184.8  62.00 0 0 0

Mr1-3-B-1  3.042  1.594  301.6  88.6

B-.6-Mr1-Rz1-1 -1.737  0.056  152.6 -99.9

Mr1-10-B-1 -5.000 110.000  5.3 96.361 Mr1-.6-B-1  1.308  1.697  11.7  61.10 0 0 0

B-10-Mr1-Mr2-1 -1.308 -1.697  11.7  61.1

Mr1-3-B-1  3.000 30.000  2.8 100.708  1.469 3.034 Mr1-.6-B-1 -3.034 -1.469  64.4  90.00 0

Mr2-10-B-1  110.000  5.3 96.365 B-10-Mr2-Rz2-1 -6.347 -0.058  34.6  100.00 0 0 0

Mr2-10-B-2  6.347  0.058  34.6  100.0
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Mr2-10-B-2  110.000  5.3 96.365 B-10-Mr2/Nte-1  5.039 -1.628  28.8 -95.20 0 0 0

B-10-Mr1-Mr2-2  1.308  1.686  11.6  61.3

Mr2-10-B-1 -6.347 -0.058  34.6  100.0

Msh-1-B-1  15.000 -5.8 95.253  8.789 18.147 Msh-10-B-1 -9.073 -4.394  407.4  90.00 0

Msh-10-B-1 -9.073 -4.394  407.4  90.0

C-Msh-1-B  0.000  0.000  0.0  0.0

Msh-10-B-1 -2.000 110.000 -3.1 95.947 Msh-1-B-1  9.101  4.954  56.7  87.80 0 0 0

-2.000Msh-1-B-1  9.101  4.954  56.7  87.8

B-10-Gso-Msh-2 -10.829 -6.559  69.3  85.5

B-10-Kba-Msh-2 -4.423 -4.073  32.9  73.6

B-10-Msh-Nga-1 -2.951  0.725  16.6 -97.1

Mus-3-B  30.000  5.0 100.109 Mus-.6-B -0.997 -0.728  23.7  80.80 0 0 0

G-Mus-3-B  0.997  0.728  23.7  80.8

Mus-.6-B  6.600  5.7 101.317  0.750 1.000 Mus-3-B  1.000  0.750  107.9  80.00 0

Nbg-3-B-1  30.000 -3.5 99.511  3.889 8.029 Nbg-10-B-1 -4.014 -1.944  86.3  90.00 0

Nbg-10-B-1 -4.014 -1.944  86.3  90.0

Nbg-10-B-1 -4.000 110.000 -2.6 96.369 Nbg-3-B-1  4.018  2.025  24.5  89.30 0 0 0

-4.000Nbg-3-B-1  4.018  2.025  24.5  89.3

B-10-Jb1-Nbg-2 -9.663 -6.673  64.0  82.3

B-10-MKi-Nbg-1  1.626  2.624  16.8  52.7

Nbi-3-B-1  30.000  0.3 99.934  0.726 1.498 Nbi-10-B-1 -1.498 -0.726  32.1  90.00 0

Nbi-10-B-1 -3.000 110.000  1.0 97.622 Nbi-3-B-1  1.500  0.749  9.0  89.50 0 0 0

B-B-10-Mku-Nbi-1-2  14.642 -0.204  78.7  100.0

B-10-Nbi-Ny1-1 -16.142 -0.544  86.8  99.9

Nbu-3-B-1  30.000 -2.8 99.167  1.622 3.349 Nbu-10-B-1 -3.349 -1.622  72.2  90.00 0

Nbu-10-B-1 -1.000 110.000 -1.9 99.081 Nbu-3-B-1  3.353  1.692  19.9  89.30 0 0 0

Nbu-20-B-1 -18.069 -9.080  107.1  89.4

B-10-Kre-Nbu-2  14.716  7.387  87.2  89.4

Nbu-20-B-1 -1.000 220.000 -0.2 99.713 Nbu-10-B-1  18.085  9.774  54.1  88.00 0 0 0

B-20-Nbu-Rsu-1 -18.085 -9.774  54.1  88.0

N-Cyi-04-1*  0.400  10.3 100.000  0.054 0.150 Cyi-3-B-2  0.150  0.054  229.9  94.20 0

Nde-3-B-1  30.000 -4.3 99.294  3.873 7.997 Nde-10-B-1 -3.999  2.993  96.8 -80.10 0

Nde-10-B-1 -3.999  2.993  96.8 -80.1

C-Nde-B  0.000 -9.859  191.1  0.0

Nde-10-B-1 -2.000 110.000 -3.4 96.220 Nde-3-B-1  4.004 -2.892  26.9 -81.10 0 0 0

-2.000Nde-3-B-1  4.004 -2.892  26.9 -81.1

B-10-Gha-Nde-2 -8.007  5.784  53.9 -81.1

Nga-3-B-1  30.000 -3.6 99.049  1.619 3.342 Nga-10-B-1 -3.342 -1.619  72.2  90.00 0

Nga-10-B-1 -4.000 110.000 -2.7 95.965 Nga-3-B-1  3.346  1.689  20.5  89.30 0 0 0
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B-10-Nga-Rln-1 -6.307  0.289  34.5 -99.9

B-10-Msh-Nga-2  2.961 -1.977  19.5 -83.2

Nko-3-B-1  30.000  9.4 98.977 B-3-Nko-Cyi/Nko-1  0.299  0.076  6.0  96.90 0 0 0

G-Nko-3-B -0.299 -0.076  6.0  96.9

Nko-3-B-2  30.000  9.4 98.977 N-Nko-04-B-2 -0.299 -0.076  6.0  96.90 0 0 0

G-Nko-3-B  0.299  0.076  6.0  96.9

N-Mmb-.6-1  6.600  24.2 98.513  0.000 40.000 Mmb-3-B-2  40.000  0.000  3551.9  100.00 0

N-Mmb-.6-2  6.600  24.2 98.513  0.000 40.000 Mmb-3-B-2  40.000  0.000  3551.9  100.00 0

N-Nko-04-B-2*  0.400  10.7 100.000  0.084 0.300 Nko-3-B-2  0.300  0.084  449.6  96.30 0

N-Ny1-.6-2*  6.600  7.3 100.000  0.555 14.000 Ny1-3-B-2  14.000  0.555  1225.6  99.90 0

N-Rka-.6-2  6.600  6.6 100.284  0.000 3.350 Rka-3-B-2  3.350  0.000  292.2  100.00 0

N-Rwa-.6-2  6.600  12.1 98.475  0.000 50.000 Rwa-3-B-2  50.000  0.000  4441.6  100.00 0

N-Rz1-.06-B-1-1  0.600  6.5 100.307 Rz1-.6-B-1  1.750  0.000  1678.8  100.00 0 0 0

G-Rz1-.06-B -1.750  0.000  1678.8  100.0

N-Rz1-.06-B-1-2  0.600  6.5 100.307  0.000 1.750 G-Rz1-.06-B  1.750  0.000  1678.8  100.00 0

N-Smb-1  11.000  0.2 100.201 Smb-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Smb-1-B-2  0.000  0.000  0.0  0.0

G-Smb-1-B  0.000  0.000  0.0  0.0

Nta-3-B-1  2.000 30.000  1.5 100.476  1.710 3.530 Nta-.6-B-1 -3.530 -1.710  75.1  90.00 0

Nta-10-B-1 -3.000 110.000  0.7 97.050 Nta-.6-B-1 -3.850  1.021  21.5 -96.70 0 0 0

-3.000Nta-.6-B-1 -3.850  1.021  21.5 -96.7

B-10-Mku-Nta-2  7.700 -2.042  43.1 -96.7

Nta-.6-B-1  6.600  2.5 99.477 Nta-3-B-1  3.534  1.789  348.3  89.20 0 0 0

Nta-10-B-1  3.858 -0.894  348.3 -97.4

Nta-10-B-1  3.858 -0.894  348.3 -97.4

Nta-.6-B-3 -11.250  0.000  989.3  100.0

Nta-.6-B-2  6.600  2.5 99.477  0.000 11.250 Nta-.6-B-3  11.250  0.000  989.3  100.00 0

Nta-.6-B-3  6.600  2.5 99.477 Nta-.6-B-1  11.250  0.000  989.3  100.00 0 0 0

Nta-.6-B-2 -11.250  0.000  989.3  100.0

NtB-3-B1  30.000  1.2 97.950 NtB-.6-B -2.496  0.054  49.0 -100.00 0 0 0

G-NtB-3-B  2.496 -0.054  49.0 -100.0

NtB-.6-B  6.600  2.4 98.091  0.000 2.500 NtB-3-B1  2.500  0.000  223.0  100.00 0

Nte-3-B-1  30.000  4.4 99.642  0.722 1.490 Nte-10-B-1 -1.490 -0.722  32.0  90.00 0

Nte-10-B-1 -4.000 110.000  5.1 96.334 Nte-3-B-1  1.492  0.745  9.1  89.50 0 0 0

B-10-Kbo/Nte-2  2.353 -10.931  60.9 -21.0

B-10-Mr2/Nte-2 -5.032  1.020  28.0 -98.0

B-10-Bga-Nte-2  1.187  9.166  50.4  12.8

Ny1-10-B-1 -1.000 110.000  2.6 99.013 Ny1-3-B-1 -12.481  1.264  66.5 -99.50 0 0 0

B-10-Kli-Ny1-2 -3.887 -1.067  21.4  96.4
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B-10-Nbi-Ny1-2  16.367 -0.197  86.8  100.0

Ny1-3-B-1  30.000  4.4 99.816  0.724 1.495 Ny1-10-B-1  12.489 -0.870  241.4 -99.80 0

G-Ny1-3-B -13.984  0.146  269.6  100.0

Ny1-3-B-2  30.000  4.4 99.816 N-Ny1-.6-2 -13.984  0.146  269.6  100.00 0 0 0

G-Ny1-3-B  13.984 -0.146  269.6  100.0

Ny2-10-B-1 -4.000 110.000 -2.0 96.198 Ny2-3-B-1  3.458  1.747  21.1  89.20 0 0 0

B-10-Ny2-Rln-1 -3.458 -1.747  21.1  89.2

Ny2-3-B-1  30.000 -3.0 99.264  1.673 3.454 Ny2-10-B-1 -3.454 -1.673  74.4  90.00 0

G-Ny2-3-B  0.000  0.000  0.0  0.0

Ny2-3-B-2  30.000 -3.0 99.264 G-Ny2-3-B  0.000  0.000  0.0  0.00 0 0 0

Rba-3-B-1  30.000 -0.5 99.493  0.720 1.486 Rba-20-B-1 -1.486 -0.720  31.9  90.00 0

Rba-20-B-1  220.000  0.2 100.198 Rba-3-B-1  1.488  0.743  4.4  89.50 0 0 0

B-20-Bwi-Rba-2D -12.506  2.575  33.4 -97.9

B-20-Rba-Sha-1  11.018  0.618  28.9  99.8

B-20-Kri-Rba-2  0.000 -2.841  7.4  0.0

B-20-Smb-Rba-2  0.000 -1.096  2.9  0.0

Rka5-.6-B  6.600  6.2 100.336  0.000 1.500 Rka5-3-B  1.500  0.000  130.8  100.00 0

Rka5-3-B  30.000  5.0 100.109 Rka5-.6-B -1.496  0.032  28.8 -100.00 0 0 0

G-Rka5-3-B  1.496 -0.032  28.8 -100.0

Rka-3-B-1  30.000  5.0 100.109  1.796 3.707 Rka-10-B-1  1.065 -0.596  23.5 -87.30 0

Rka-10-B-1  1.065 -0.596  23.5 -87.3

G-Rka-3-B -3.343  0.093  64.3 -100.0

G-Rka5-3-B -1.496  0.032  28.8 -100.0

G-Mus-3-B -0.997 -0.728  23.7  80.8

Rka-3-B-2  30.000  5.0 100.109 N-Rka-.6-2 -3.343  0.093  64.3 -100.00 0 0 0

G-Rka-3-B  3.343 -0.093  64.3 -100.0

Rka-10-B-1 -1.000 110.000  4.6 99.468 Rka-3-B-1 -1.064  0.606  6.5 -86.90 0 0 0

-1.000Rka-3-B-1 -1.064  0.606  6.5 -86.9

B-10-Kli-Rka-2  21.838 -8.959  124.6 -92.5

B-10-Hye-Rka-2 -19.710  7.747  111.8 -93.1

Rlm-3-B-1  30.000 -1.4 99.241  3.870 7.990 Rlm-10-B-1 -7.990 -3.870  172.2  90.00 0

Rlm-10-B-1 -1.000 110.000 -0.3 99.277 Rlm-3-B-1  7.994  4.070  47.4  89.10 0 0 0

Rlm-20-B-1 -7.994 -4.070  47.4  89.1

Rlm-20-B-1  220.000  0.1 99.636 Rlm-10-B-1  7.996  4.138  23.7  88.80 0 0 0

B-20-Sha-Rlm-2D  41.149 -6.919  109.9 -98.6

B-20-Rlm-Rwa-1D -67.248  25.261  189.2 -93.6

B-20-Rlm-Rsu-1D  18.103 -22.480  76.0 -62.7

Rln-3-B-1  30.000 -2.9 95.455  1.560 3.220 Rln-10-B-1 -3.220 -1.560  72.1  90.00 0

Rln-10-B-1  110.000 -2.0 96.369 Rln-3-B-1  3.224  1.630  19.7  89.20 0 0 0
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10-Gfu/Jb1/Rln-B -13.029 -1.645  71.5  99.2

B-10-Nga-Rln-2  6.344 -1.395  35.4 -97.7

B-10-Ny2-Rln-2  3.461  1.410  20.4  92.6

Rsu-10-B-1  110.000 -0.2 99.718 Rsu-20-B-1  0.000  0.000  0.0  0.00 0 0 0

G-Rsu-10-B  0.000  0.000  0.0  0.0

Rsu-10-B-2  110.000 -0.2 99.718 G-Rsu-10-B  0.000  0.000  0.0  0.00 0 0 0

Rsu-20-B-1  220.000 -0.2 99.718 Rsu-10-B-1  0.000  0.000  0.0  0.00 0 0 0

B-20-Rlm-Rsu-2D -18.085 -9.708  54.0  88.1

B-20-Nbu-Rsu-2  18.085  9.708  54.0  88.1

Rwa-3-B-1  30.000  6.0 98.808  1.754 3.621 Rwa-20-B-1  46.260 -7.123  911.6 -98.80 0

G-Rwa-3-B -49.881  5.370  977.1 -99.4

Rwa-3-B-2  30.000  6.0 98.808 N-Rwa-.6-2 -49.881  5.370  977.1 -99.40 0 0 0

G-Rwa-3-B  49.881 -5.370  977.1 -99.4

Rwa-20-B-1 -1.000 220.000  0.4 99.564 Rwa-3-B-1 -46.156  11.797  125.6 -96.90 0 0 0

B-20-Rlm-Rwa-2D  67.339 -31.891  196.4 -90.4

B-20-Kgo-Rwa-2 -21.184  20.094  77.0 -72.6

Rwi-1-B-1  15.000 -3.9 99.542  1.633 3.372 Rwi-10-B-1 -3.372 -1.633  144.9  90.00 0

C-Rwi-B-1  0.000  0.000  0.0  0.0

Rwi-10-B-1 -4.000 110.000 -3.0 96.441 Rwi-1-B-1  3.376  1.704  20.6  89.30 0 0 0

B-10-Kba-Rwi-2 -3.376 -1.704  20.6  89.3

Rz1-.6-B-1  6.600  5.1 100.046 N-Rz1-.06-B-1-1 -1.745  0.043  152.6 -100.00 0 0 0

B-.6-Mr1-Rz1-2  1.745 -0.043  152.6 -100.0

Rz2-.6-B-1-1  6.600  8.3 96.671 Rz2-10-B-1  6.375  0.000  576.9  100.00 0 0 0

G-Rz2-.6-B -6.375  0.000  576.9  100.0

Rz2-.6-B-1-2  6.600  8.3 96.671  0.000 6.375 G-Rz2-.6-B  6.375  0.000  576.9  100.00 0

Rz2-10-B-1  110.000  5.6 96.538 Rz2-.6-B-1-1 -6.359  0.304  34.6 -99.90 0 0 0

B-10-Mr2-Rz2-2  6.359 -0.304  34.6 -99.9

Sha-3-B-1  30.000 -3.0 100.237  3.940 8.135 Sha-10-B-1 -8.135 -3.940  173.5  90.00 0

Sha-10-B-1 -2.000 110.000 -1.9 99.258 Sha-3-B-1  8.139  4.143  48.3  89.10 0 0 0

Sha-20-B-1 -71.339 -50.382  461.8  81.7

B-10-Bre-Sha-2D  63.199  46.239  414.1  80.7

Sha-20-B-1 -2.000 220.000 -0.2 99.452 Sha-10-B-1  71.410  53.607  235.6  80.00 0 0 0

B-20-Sha-Rlm-1D -41.081 -9.243  111.1  97.6

B-20-Rba-Sha-2 -10.989 -14.743  48.5  59.8

B-20-Mra-Sha-2D -19.341 -29.621  93.3  54.7

Smb-1-B-1  11.000  0.2 100.201 Smb-20-B-1  0.000  0.000  0.0  0.00 0 0 0

N-Smb-1  0.000  0.000  0.0  0.0

Smb-1-B-2  11.000  0.2 100.201 Smb-20-B-1  0.000  0.000  0.0  0.00 0 0 0

N-Smb-1  0.000  0.000  0.0  0.0
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Smb-1-B-2N  11.000  0.2 100.201 G-Smb-1-B  0.000  0.000  0.0  0.00 0 0 0

Smb-1-B-4  0.000  0.000  0.0  0.0

Smb-1-B-6  0.000  0.000  0.0  0.0

Smb-1-B-4  11.000  0.2 100.201 Smb-1-B-2N  0.000  0.000  0.0  0.00 0 0 0

Smb-1-B-6  11.000  0.2 100.201 Smb-1-B-2N  0.000  0.000  0.0  0.00 0 0 0

Smb-20-B-1  220.000  0.2 100.201 Smb-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Smb-1-B-2  0.000  0.000  0.0  0.0

B-20-Smb-Rba-1  0.000  0.000  0.0  0.0

 * Indicates a  voltage regulated bus ( voltage controlled or swing type machine connected to it) 

 #  Indicates a bus with a load mismatch of more than 0.1 MVA
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3-Cyi/Nko-B  30.000  12.4 98.469 B-3-Cyi-Cyi/Nko-1 -0.297 -0.002  5.8  100.00 0 0 0

3-Cyi-Ghi-B  0.891 -0.010  17.4  100.0

B-3-Nko-Cyi/Nko-1 -0.594  0.012  11.6 -100.0

3-Cyi-Ghi-B  30.000  12.3 98.353 B-3-Cyi-Ghi-2  0.000 -0.077  1.5  0.00 0 0 0

3-Cyi/Nko-B -0.890  0.003  17.4  100.0

3-Kro/Kbu-B  0.890  0.074  17.5  99.7

3-Kro/Kbu-B  30.000  11.4 97.081 B-3-Kbu-Kro-2  0.000 -0.027  0.5  0.00 0 0 0

B-3-Kbu-Kro/Nko-2  0.880  0.166  17.8  98.3

3-Cyi-Ghi-B -0.880 -0.139  17.7  98.8

10-Bre/Gso/Msh-B  110.000 -2.9 96.690 B-10-Bre-Gso-1 -18.855 -7.411  110.0  93.10 0 0 0

B-10-Gso-Msh-2  10.798  3.487  61.6  95.2

Gso-10-B-1  8.057  3.924  48.6  89.9

10-Gfu/Jb1/Rln-B  110.000 -1.4 96.032 10-Gfu/Mku/Rln-B -24.278  8.076  139.8 -94.90 0 0 0

B-10-Jb1-Rln-2  9.535 -7.650  66.8 -78.0

Rln-10-B-1  14.743 -0.426  80.6 -100.0

10-Gfu/Mku/Rln-B  110.000 -0.1 96.346 B-10-Gfu-Mku-2 -27.795  7.329  156.6 -96.70 0 0 0

10-Gfu/Jb1/Rln-B  24.552 -8.050  140.8 -95.0

Gfu-10-B-1  3.242  0.721  18.1  97.6

10-Gko/Kgo/MKi-B  110.000 -2.4 95.741 B-10-Gko-MKi-1  4.657 -5.308  38.7 -66.00 0 0 0

B-10-Kgo-MKi-2 -49.055 -1.380  269.0  100.0

MKi-10-B-1  44.398  6.688  246.1  98.9

10-Kba/Msh/Rwi-B  110.000 -3.1 96.658 B-10-Kba-Msh-2  3.194  3.689  26.5  65.50 0 0 0

B-10-Kba-Rwi-2  3.385  1.482  20.1  91.6

Kba-10-B-1 -6.579 -5.170  45.4  78.6

10-Kbo/Kro/Mr2-B  110.000  7.1 97.026 10-Kbo/Nte-B -10.237  11.744  84.3 -65.70 0 0 0

B-10-Kbo-Kro-1  8.797 -12.484  82.6 -57.6

Kbo-10-B-1  1.440  0.740  8.8  88.9

10-Kbo/Nte-B  110.000  7.8 96.363 10-Kbo/Kro/Mr2-B  10.304 -12.180  86.9 -64.60 0 0 0

B-10-Kbo/Nte-2 -10.304  12.180  86.9 -64.6

10-Mr2/Nte-B  110.000  7.8 96.357 B-10-Mr2/Nte-1 -12.992  2.285  71.9 -98.50 0 0 0

B-10-Mr2/Nte-2  12.992 -2.285  71.9 -98.5

20-Mra-B*  220.000  0.0 100.000 -3.529 36.278 B-20-Mra-Sha-2D  36.278 -3.529  95.7 -99.50 0

B-1-Jb1-Jb3-1  15.000 -4.3 99.589 B-1-Jb1-Jb3-2  0.000  0.000  0.0  0.00 0 0 0

Jb1-1-B-1  0.000  0.000  0.0  0.0

B-1-Jb1-Jb3-2  15.000 -4.3 99.589 B-1-Jb1-Jb3-1  0.000  0.000  0.0  0.00 0 0 0

Jb3-1-B-1  0.000  0.000  0.0  0.0
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B-1-Kbu-KbW-1F_T  11.000  10.1 98.289 B-1-Kbu-KbW-2F_T -24.124  2.159  1293.4 -99.60 0 0 0

Kbu-1-B-1  24.124 -2.159  1293.4 -99.6

B-1-Kbu-KbW-2F_T  11.000  15.2 101.450 B-1-Kbu-KbW-1F_T  25.000  0.000  1293.4  100.00 0 0 0

KbW-1-B-2 -25.000  0.000  1293.4  100.0

B-3-Cyi-Cyi/Nko-1  30.000  12.4 98.526 3-Cyi/Nko-B  0.297 -0.011  5.8 -99.90 0 0 0

Cyi-3-B-1 -0.297  0.011  5.8 -99.9

B-3-Cyi-Ghi-2  30.000  12.2 98.422 3-Cyi-Ghi-B  0.000  0.000  0.0  0.00 0 0 0

B-3-Kbu-Kro/Nko-2  30.000  11.2 96.849 3-Kro/Kbu-B -0.879 -0.177  17.8  98.00 0 0 0

Kbu-3-B-1  0.879  0.177  17.8  98.0

B-3-Kbu-Kro-2  30.000  11.4 97.090 3-Kro/Kbu-B  0.000  0.000  0.0  0.00 0 0 0

B-3-Nko-Cyi/Nko-1  30.000  12.5 98.619 3-Cyi/Nko-B  0.595 -0.029  11.6 -99.90 0 0 0

Nko-3-B-1 -0.595  0.029  11.6 -99.9

B-10-Bga-Gsh-1  110.000  8.0 95.402 B-10-Bga-Gsh-2 -14.910  0.582  82.1 -99.90 0 0 0

Bga-10-B-1  14.910 -0.582  82.1 -99.9

B-10-Bga-Gsh-2  110.000  8.4 95.702 B-10-Bga-Gsh-1  14.962 -0.768  82.2 -99.90 0 0 0

Gsh-10-B -14.962  0.768  82.2 -99.9

B-10-Bga-Nte-1  110.000  8.0 95.402 B-10-Bga-Nte-2 -1.147 -9.693  53.7  11.80 0 0 0

Bga-10-B-1  1.147  9.693  53.7  11.8

B-10-Bga-Nte-2  110.000  7.8 96.349 B-10-Bga-Nte-1  1.191  9.168  50.4  12.90 0 0 0

Nte-10-B-1 -1.191 -9.168  50.4  12.9

B-10-Bre-Gso-1  110.000 -2.3 97.798 10-Bre/Gso/Msh-B  18.993  7.241  109.1  93.40 0 0 0

Bre-10-B-1 -18.993 -7.241  109.1  93.4

B-10-Bre-Jb1-1  110.000 -2.3 97.798 B-10-Bre-Jb1-2  22.827  36.800  232.4  52.70 0 0 0

Bre-10-B-1 -22.827 -36.800  232.4  52.7

B-10-Bre-Jb1-2  110.000 -2.3 96.345 B-10-Bre-Jb1-1 -22.543 -36.423  233.4  52.60 0 0 0

Jb1-10-B-1  22.543  36.423  233.4  52.6

B-10-Bre-Sha-1D  110.000 -2.3 97.798 B-10-Bre-Sha-2D -55.589 -51.319  406.0  73.50 0 0 0

Bre-10-B-1  55.589  51.319  406.0  73.5

B-10-Bre-Sha-2D  110.000 -2.0 99.052 B-10-Bre-Sha-1D  56.081  51.664  404.0  73.50 0 0 0

Sha-10-B-1 -56.081 -51.664  404.0  73.5

B-10-Bta-Hye-1  110.000  7.5 100.750 B-10-Bta-Hye-2  20.675 -2.152  108.3 -99.50 0 0 0

Bta-10-B-1 -20.675  2.152  108.3 -99.5

B-10-Bta-Hye-2  110.000  6.6 100.130 B-10-Bta-Hye-1 -20.514  1.904  108.0 -99.60 0 0 0

Hye-10-B-1  20.514 -1.904  108.0 -99.6

B-10-Bta-Kgo-1  110.000  7.5 100.750 B-10-Bta-Kgo-2  51.374 -11.312  274.1 -97.70 0 0 0

Bta-10-B-1 -51.374  11.312  274.1 -97.7

B-10-Bta-Kgo-2  110.000  2.2 98.862 B-10-Bta-Kgo-1 -49.226  14.528  272.5 -95.90 0 0 0

Kgo-10-B-1  49.226 -14.528  272.5 -95.9

B-10-Gfu-Mku-2  110.000  1.3 96.816 10-Gfu/Mku/Rln-B  28.106 -7.181  157.3 -96.90 0 0 0
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Mku-10-B-1 -28.106  7.181  157.3 -96.9

B-10-Gha-MKi-1  110.000 -2.7 95.396 B-10-Gha-MKi-2 -16.041 -2.799  89.6  98.50 0 0 0

Gha-10-B-1  16.041  2.799  89.6  98.5

B-10-Gha-MKi-2  110.000 -2.4 95.741 B-10-Gha-MKi-1  16.085  2.680  89.4  98.60 0 0 0

MKi-10-B-1 -16.085 -2.680  89.4  98.6

B-10-Gha-Nde-1  110.000 -2.7 95.396 B-10-Gha-Nde-2  8.027 -1.281  44.7 -98.80 0 0 0

Gha-10-B-1 -8.027  1.281  44.7 -98.8

B-10-Gha-Nde-2  110.000 -3.0 95.221 B-10-Gha-Nde-1 -8.006  0.925  44.4 -99.30 0 0 0

Nde-10-B-1  8.006 -0.925  44.4 -99.3

B-10-Gko-Jb1-1  110.000 -2.4 95.814 B-10-Gko-Jb1-2 -9.600 -12.567  86.6  60.70 0 0 0

Gko-10-B-1  9.600  12.567  86.6  60.7

B-10-Gko-Jb1-2  110.000 -2.3 96.345 B-10-Gko-Jb1-1  9.629  12.383  85.5  61.40 0 0 0

Jb1-10-B-1 -9.629 -12.383  85.5  61.4

B-10-Gko-MKi-1  110.000 -2.4 95.814 10-Gko/Kgo/MKi-B -4.654  5.158  38.1 -67.00 0 0 0

Gko-10-B-1  4.654 -5.158  38.1 -67.0

B-10-Gso-Msh-2  110.000 -3.2 96.088 10-Bre/Gso/Msh-B -10.754 -3.842  62.4  94.20 0 0 0

Msh-10-B-1  10.754  3.842  62.4  94.2

B-10-Gso-Nde-1  110.000 -2.9 96.690 B-10-Gso-Nde-2  0.000 -0.177  1.0  0.00 0 0 0

Gso-10-B-1  0.000  0.177  1.0  0.0

B-10-Gso-Nde-2  110.000 -2.9 96.692 B-10-Gso-Nde-1  0.000  0.000  0.0  0.00 0 0 0

B-10-Hye-Rka-1  110.000  6.6 100.130 B-10-Hye-Rka-2  16.788 -3.775  90.2 -97.60 0 0 0

Hye-10-B-1 -16.788  3.775  90.2 -97.6

B-10-Hye-Rka-2  110.000  5.7 99.734 B-10-Hye-Rka-1 -16.664  3.390  89.5 -98.00 0 0 0

Rka-10-B-1  16.664 -3.390  89.5 -98.0

B-10-Jb1-Jb2-1  110.000 -2.3 96.345 B-10-Jb1-Jb2-2  0.000 -0.036  0.2  0.00 0 0 0

Jb1-10-B-1  0.000  0.036  0.2  0.0

B-10-Jb1-Jb2-2  110.000 -2.3 96.345 B-10-Jb1-Jb2-1  0.000  0.000  0.0  0.00 0 0 0

Jb2-10-B-1  0.000  0.000  0.0  0.0

B-10-Jb1-Nbg-1  110.000 -2.3 96.345 B-10-Jb1-Nbg-2  8.444  9.667  69.9  65.80 0 0 0

Jb1-10-B-1 -8.444 -9.667  69.9  65.8

B-10-Jb1-Nbg-2  110.000 -2.4 95.902 B-10-Jb1-Nbg-1 -8.417 -9.821  70.8  65.10 0 0 0

Nbg-10-B-1  8.417  9.821  70.8  65.1

B-10-Jb1-Rln-2  110.000 -2.3 96.345 10-Gfu/Jb1/Rln-B -9.451  7.071  64.3 -80.10 0 0 0

Jb1-10-B-1  9.451 -7.071  64.3 -80.1

B-10-Kba-Kre-1  110.000 -3.1 96.658 B-10-Kba-Kre-2 -9.931 -6.907  65.7  82.10 0 0 0

Kba-10-B-1  9.931  6.907  65.7  82.1

B-10-Kba-Kre-2  110.000 -2.6 98.139 B-10-Kba-Kre-1  10.024  6.214  63.1  85.00 0 0 0

Kre-10-B-1 -10.024 -6.214  63.1  85.0

B-10-Kba-Msh-2  110.000 -3.2 96.088 10-Kba/Msh/Rwi-B -3.181 -4.336  29.4  59.10 0 0 0
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Msh-10-B-1  3.181  4.336  29.4  59.1

B-10-Kba-Rwi-2  110.000 -3.2 96.545 10-Kba/Msh/Rwi-B -3.382 -1.707  20.6  89.30 0 0 0

Rwi-10-B-1  3.382  1.707  20.6  89.3

B-10-Kbo/Nte-2  110.000  7.8 96.349 10-Kbo/Nte-B  10.307 -12.188  87.0 -64.60 0 0 0

Nte-10-B-1 -10.307  12.188  87.0 -64.6

B-10-Kbo-Kro-1  110.000  6.0 98.419 10-Kbo/Kro/Mr2-B -8.681  11.537  77.0 -60.10 0 0 0

Kro-10-B-1  8.681 -11.537  77.0 -60.1

B-10-Kbu-Kro-1  110.000  6.6 98.638 B-10-Kbu-Kro-2  24.924 -3.515  133.9 -99.00 0 0 0

Kbu-10-B-1 -24.924  3.515  133.9 -99.0

B-10-Kbu-Kro-2  110.000  6.0 98.419 B-10-Kbu-Kro-1 -24.828  3.414  133.7 -99.10 0 0 0

Kro-10-B-1  24.828 -3.414  133.7 -99.1

B-10-Kgo-Kli-1  110.000  2.2 98.862 B-10-Kgo-Kli-2 -23.612  7.201  131.1 -95.70 0 0 0

Kgo-10-B-1  23.612 -7.201  131.1 -95.7

B-10-Kgo-Kli-2  110.000  3.9 98.929 B-10-Kgo-Kli-1  23.835 -7.468  132.5 -95.40 0 0 0

Kli-10-B-1 -23.835  7.468  132.5 -95.4

B-10-Kgo-MKi-2  110.000  2.2 98.862 10-Gko/Kgo/MKi-B  50.429  4.139  268.6  99.70 0 0 0

Kgo-10-B-1 -50.429 -4.139  268.6  99.7

B-10-Kli-Kro-1  110.000  6.0 98.419 B-10-Kli-Kro-2  32.032 -15.710  190.3 -89.80 0 0 0

Kro-10-B-1 -32.032  15.710  190.3 -89.8

B-10-Kli-Kro-2  110.000  3.9 98.929 B-10-Kli-Kro-1 -31.611  16.115  188.2 -89.10 0 0 0

Kli-10-B-1  31.611 -16.115  188.2 -89.1

B-10-Kli-Ny1-1  110.000  3.9 98.929 B-10-Kli-Ny1-2 -6.833  1.765  37.4 -96.80 0 0 0

Kli-10-B-1  6.833 -1.765  37.4 -96.8

B-10-Kli-Ny1-2  110.000  4.3 99.051 B-10-Kli-Ny1-1  6.858 -2.415  38.5 -94.30 0 0 0

Ny1-10-B-1 -6.858  2.415  38.5 -94.3

B-10-Kli-Rka-1  110.000  3.9 98.929 B-10-Kli-Rka-2 -24.290  4.953  131.5 -98.00 0 0 0

Kli-10-B-1  24.290 -4.953  131.5 -98.0

B-10-Kli-Rka-2  110.000  5.7 99.734 B-10-Kli-Rka-1  24.646 -5.063  132.4 -98.00 0 0 0

Rka-10-B-1 -24.646  5.063  132.4 -98.0

B-10-Kre-Nbu-1  110.000 -2.6 98.139 B-10-Kre-Nbu-2 -13.380 -7.908  83.1  86.10 0 0 0

Kre-10-B-1  13.380  7.908  83.1  86.1

B-10-Kre-Nbu-2  110.000 -2.2 99.111 B-10-Kre-Nbu-1  13.461  7.593  81.8  87.10 0 0 0

Nbu-10-B-1 -13.461 -7.593  81.8  87.1

B-10-MKi-Nbg-1  110.000 -2.4 95.902 B-10-MKi-Nbg-2  0.450  5.807  31.9  7.70 0 0 0

Nbg-10-B-1 -0.450 -5.807  31.9  7.7

B-10-MKi-Nbg-2  110.000 -2.4 95.741 B-10-MKi-Nbg-1 -0.445 -5.968  32.8  7.40 0 0 0

MKi-10-B-1  0.445  5.968  32.8  7.4

B-10-Mku-Nbi-1  110.000  1.3 96.816 B-B-10-Mku-Nbi-1-2 -17.612  0.790  95.6 -99.90 0 0 0

Mku-10-B-1  17.612 -0.790  95.6 -99.9

(138/233)



Location:

Engineer:
Study Case:   LF-Wet

11.0.0D

Page: 5 

SN:  ELTECHS-EC

Filename: Rwanda-MasterPlan

Project:
ETAP 

Contract:

Date: 10-02-2015 

Revision: Base

Config.: 2018-Wet

Bus 

ID kV

Voltage

Ang.% Mag.

 Generation

MW Mvar

Load

MW Mvar

Load Flow

MW Mvar AmpID %PF

XFMR

%Tap

B-10-Mku-Nta-1  110.000  1.3 96.816 B-10-Mku-Nta-2 -7.686  1.233  42.2 -98.70 0 0 0

Mku-10-B-1  7.686 -1.233  42.2 -98.7

B-10-Mku-Nta-2  110.000  1.8 96.917 B-10-Mku-Nta-1  7.709 -2.039  43.2 -96.70 0 0 0

Nta-10-B-1 -7.709  2.039  43.2 -96.7

B-10-Mr1-Mr2-1  110.000  8.4 96.495 B-10-Mr1-Mr2-2  0.400 -1.853  10.3 -21.10 0 0 0

Mr1-10-B-1 -0.400  1.853  10.3 -21.1

B-10-Mr1-Mr2-2  110.000  8.4 96.498 B-10-Mr1-Mr2-1 -0.400  1.843  10.3 -21.20 0 0 0

Mr2-10-B-2  0.400 -1.843  10.3 -21.2

B-10-Mr2/Nte-1  110.000  8.4 96.498 10-Mr2/Nte-B  13.038 -2.763  72.5 -97.80 0 0 0

Mr2-10-B-2 -13.038  2.763  72.5 -97.8

B-10-Mr2/Nte-2  110.000  7.8 96.349 10-Mr2/Nte-B -12.990  2.275  71.8 -98.50 0 0 0

Nte-10-B-1  12.990 -2.275  71.8 -98.5

B-10-Mr2-Rz2-1  110.000  8.4 96.498 B-10-Mr2-Rz2-2 -12.639  0.921  68.9 -99.70 0 0 0

Mr2-10-B-1  12.639 -0.921  68.9 -99.7

B-10-Mr2-Rz2-2  110.000  8.9 96.795 B-10-Mr2-Rz2-1  12.686 -1.212  69.1 -99.50 0 0 0

Rz2-10-B-1 -12.686  1.212  69.1 -99.5

B-10-Msh-Nga-1  110.000 -3.2 96.088 B-10-Msh-Nga-2 -4.660  2.889  29.9 -85.00 0 0 0

Msh-10-B-1  4.660 -2.889  29.9 -85.0

B-10-Msh-Nga-2  110.000 -2.5 95.850 B-10-Msh-Nga-1  4.694 -4.094  34.1 -75.40 0 0 0

Nga-10-B-1 -4.694  4.094  34.1 -75.4

B-10-Nbi-Ny1-1  110.000  2.3 97.541 B-10-Nbi-Ny1-2 -19.231  0.390  103.5 -100.00 0 0 0

Nbi-10-B-1  19.231 -0.390  103.5 -100.0

B-10-Nbi-Ny1-2  110.000  4.3 99.051 B-10-Nbi-Ny1-1  19.551 -0.934  103.7 -99.90 0 0 0

Ny1-10-B-1 -19.551  0.934  103.7 -99.9

B-10-Nga-Rln-1  110.000 -2.5 95.850 B-10-Nga-Rln-2 -8.032  2.409  45.9 -95.80 0 0 0

Nga-10-B-1  8.032 -2.409  45.9 -95.8

B-10-Nga-Rln-2  110.000 -1.4 96.032 B-10-Nga-Rln-1  8.100 -3.447  48.1 -92.00 0 0 0

Rln-10-B-1 -8.100  3.447  48.1 -92.0

B-10-Ny2-Rln-1  110.000 -1.5 95.861 B-10-Ny2-Rln-2 -3.436 -1.736  21.1  89.20 0 0 0

Ny2-10-B-1  3.436  1.736  21.1  89.2

B-10-Ny2-Rln-2  110.000 -1.4 96.032 B-10-Ny2-Rln-1  3.440  1.402  20.3  92.60 0 0 0

Rln-10-B-1 -3.440 -1.402  20.3  92.6

B-20-Bta-Mmb-1D  220.000  12.9 99.965 B-20-Bta-Mmb-2D -75.908  4.373  199.6 -99.80 0 0 0

Bta-20-B-1  75.908 -4.373  199.6 -99.8

B-20-Bta-Mmb-2D  220.000  13.2 100.037 B-20-Bta-Mmb-1D  75.996 -10.291  201.2 -99.10 0 0 0

Mmb-20-B-1 -75.996  10.291  201.2 -99.1

B-20-Bwi-KB2-1  220.000  0.0 100.204 B-20-Bwi-KB2-2  0.000 -0.406  1.1  0.00 0 0 0

Bwi-20-B-1  0.000  0.406  1.1  0.0

B-20-Bwi-KB2-2  220.000  0.0 100.205 B-20-Bwi-KB2-1  0.000  0.000  0.0  0.00 0 0 0
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Kb2-20-B-1  0.000  0.000  0.0  0.0

B-20-Bwi-KbW-1  220.000  0.0 100.204 B-20-Bwi-KbW-2  0.000 -0.501  1.3  0.00 0 0 0

Bwi-20-B-1  0.000  0.501  1.3  0.0

B-20-Bwi-KbW-2  220.000  0.0 100.205 B-20-Bwi-KbW-1  0.000  0.000  0.0  0.00 0 0 0

G-KbW-1-B-3  0.000  0.000  0.0  0.0

B-20-Bwi-Rba-1D  220.000  0.0 100.204 B-20-Bwi-Rba-2D  11.886 -17.990  56.5 -55.10 0 0 0

Bwi-20-B-1 -11.886  17.990  56.5 -55.1

B-20-Bwi-Rba-2D  220.000 -0.2 100.305 B-20-Bwi-Rba-1D -11.876  1.146  31.2 -99.50 0 0 0

Rba-20-B-1  11.876 -1.146  31.2 -99.5

B-20-Kgo-Kli-1  220.000  0.1 99.507 B-20-Kgo-Kli-2 -23.913 -7.453  66.1  95.50 0 0 0

Kgo-20-B-1  23.913  7.453  66.1  95.5

B-20-Kgo-Kli-2  220.000  0.3 99.670 B-20-Kgo-Kli-1  23.932  4.776  64.3  98.10 0 0 0

Kli-20-B-1 -23.932 -4.776  64.3  98.1

B-20-Kgo-Rwa-1  220.000  0.1 99.507 B-20-Kgo-Rwa-2  46.334 -23.288  136.8 -89.30 0 0 0

Kgo-20-B-1 -46.334  23.288  136.8 -89.3

B-20-Kgo-Rwa-2  220.000 -0.2 99.627 B-20-Kgo-Rwa-1 -46.278  21.689  134.6 -90.50 0 0 0

Rwa-20-B-1  46.278 -21.689  134.6 -90.5

B-20-Kli-Bwi-1  220.000  0.0 100.204 B-20-Kli-Bwi-2 -13.374  18.153  59.1 -59.30 0 0 0

Bwi-20-B-1  13.374 -18.153  59.1 -59.3

B-20-Kli-Bwi-2  220.000  0.3 99.670 B-20-Kli-Bwi-1  13.414 -23.729  71.8 -49.20 0 0 0

Kli-20-B-1 -13.414  23.729  71.8 -49.2

B-20-Kri-Rba-1  220.000 -0.2 100.325 B-20-Kri-Rba-2  0.000  0.000  0.0  0.00 0 0 0

Kri-20-B-1  0.000  0.000  0.0  0.0

B-20-Kri-Rba-2  220.000 -0.2 100.305 B-20-Kri-Rba-1  0.000 -2.847  7.4  0.00 0 0 0

Rba-20-B-1  0.000  2.847  7.4  0.0

B-20-Mra-Sha-2D  220.000 -0.5 99.463 20-Mra-B -36.179 -24.707  115.6  82.60 0 0 0

Sha-20-B-1  36.179  24.707  115.6  82.6

B-20-Nbu-Rsu-1  220.000 -0.7 99.766 B-20-Nbu-Rsu-2 -16.829 -9.913  51.4  86.20 0 0 0

Nbu-20-B-1  16.829  9.913  51.4  86.2

B-20-Nbu-Rsu-2  220.000 -0.7 99.770 B-20-Nbu-Rsu-1  16.830  9.847  51.3  86.30 0 0 0

Rsu-20-B-1 -16.830 -9.847  51.3  86.3

B-20-Rba-Sha-1  220.000 -0.2 100.305 B-20-Rba-Sha-2  10.385  2.054  27.7  98.10 0 0 0

Rba-20-B-1 -10.385 -2.054  27.7  98.1

B-20-Rba-Sha-2  220.000 -0.5 99.463 B-20-Rba-Sha-1 -10.354 -16.187  50.7  53.90 0 0 0

Sha-20-B-1  10.354  16.187  50.7  53.9

B-20-Rlm-Rsu-1D  220.000 -0.4 99.685 B-20-Rlm-Rsu-2D  16.845 -22.386  73.8 -60.10 0 0 0

Rlm-20-B-1 -16.845  22.386  73.8 -60.1

B-20-Rlm-Rsu-2D  220.000 -0.7 99.770 B-20-Rlm-Rsu-1D -16.830 -9.847  51.3  86.30 0 0 0

Rsu-20-B-1  16.830  9.847  51.3  86.3
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B-20-Rlm-Rwa-1D  220.000 -0.4 99.685 B-20-Rlm-Rwa-2D -42.590  16.648  120.4 -93.10 0 0 0

Rlm-20-B-1  42.590 -16.648  120.4 -93.1

B-20-Rlm-Rwa-2D  220.000 -0.2 99.627 B-20-Rlm-Rwa-1D  42.628 -23.491  128.2 -87.60 0 0 0

Rwa-20-B-1 -42.628  23.491  128.2 -87.6

B-20-Sha-Rlm-1D  220.000 -0.5 99.463 B-20-Sha-Rlm-2D -17.725 -17.968  66.6  70.20 0 0 0

Sha-20-B-1  17.725  17.968  66.6  70.2

B-20-Sha-Rlm-2D  220.000 -0.4 99.685 B-20-Sha-Rlm-1D  17.742  1.597  46.9  99.60 0 0 0

Rlm-20-B-1 -17.742 -1.597  46.9  99.6

B-20-Smb-Rba-1  220.000 -0.2 100.308 B-20-Smb-Rba-2  0.000  0.000  0.0  0.00 0 0 0

Smb-20-B-1  0.000  0.000  0.0  0.0

B-20-Smb-Rba-2  220.000 -0.2 100.305 B-20-Smb-Rba-1  0.000 -1.098  2.9  0.00 0 0 0

Rba-20-B-1  0.000  1.098  2.9  0.0

B-.6-Mr1-Rz1-1  6.600  8.7 99.689 B-.6-Mr1-Rz1-2 -3.448  0.221  303.2 -99.80 0 0 0

Mr1-.6-B-1  3.448 -0.221  303.2 -99.8

B-.6-Mr1-Rz1-2  6.600  9.6 100.528 B-.6-Mr1-Rz1-1  3.480 -0.171  303.2 -99.90 0 0 0

Rz1-.6-B-1 -3.480  0.171  303.2 -99.9

B-B-10-Mku-Nbi-1-2  110.000  2.3 97.541 B-10-Mku-Nbi-1  17.760 -1.124  95.8 -99.80 0 0 0

Nbi-10-B-1 -17.760  1.124  95.8 -99.8

Bga-3-B-1  30.000  4.3 98.948  7.762 16.027 Bga-10-B-1 -16.027 -7.762  346.4  90.00 0

Bga-10-B-1  110.000  8.0 95.402 Bga-.6-B-1  0.000  0.000  0.0  0.00 0 0 0

-7.000Bga-3-B-1  16.057  9.111  101.6  87.0

B-10-Bga-Nte-1 -1.147 -9.693  53.7  11.8

B-10-Bga-Gsh-1 -14.910  0.582  82.1 -99.9

Bga-.6-B-1  6.600  8.0 95.402 Bga-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Bre-1-B-1  15.000 -4.3 98.836  6.655 13.741 Bre-10-B-1 -6.870 -3.327  297.3  90.00 0

Bre-10-B-1 -6.870 -3.327  297.3  90.0

Bre-10-B-1 -3.000 110.000 -2.3 97.798 Bre-1-B-1  6.885  3.639  41.8  88.40 0 0 0

-3.000Bre-1-B-1  6.885  3.639  41.8  88.4

B-10-Bre-Jb1-1  22.827  36.800  232.4  52.7

B-10-Bre-Sha-1D -55.589 -51.319  406.0  73.5

B-10-Bre-Gso-1  18.993  7.241  109.1  93.4

Bta-3-B-1  30.000  6.7 99.958  1.791 3.697 Bta-10-B-1 -3.697 -1.791  79.1  90.00 0

Bta-10-B-1  110.000  7.5 100.750 Bta-3-B-1  3.699  1.861  21.6  89.30 0 0 0

Bta-20-B-1 -75.748  11.603  399.2 -98.8

B-10-Bta-Kgo-1  51.374 -11.312  274.1 -97.7

B-10-Bta-Hye-1  20.675 -2.152  108.3 -99.5

Bta-20-B-1  220.000  12.9 99.965 Bta-10-B-1  75.908 -4.373  199.6 -99.80 0 0 0

B-20-Bta-Mmb-1D -75.908  4.373  199.6 -99.8

Bwi-3-B-1  30.000 -0.7 99.499  0.720 1.487 Bwi-20-B-1 -1.487 -0.720  31.9  90.00 0
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Bwi-10-B-1  110.000  0.0 100.204 Bwi-20-B-1  0.000  0.000  0.0  0.00 0 0 0

Bwi-20-B-1  220.000  0.0 100.204 Bwi-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Bwi-3-B-1  1.488  0.743  4.4  89.5

B-20-Bwi-Rba-1D  11.886 -17.990  56.5 -55.1

B-20-Kli-Bwi-1 -13.374  18.153  59.1 -59.3

B-20-Bwi-KB2-1  0.000 -0.406  1.1  0.0

B-20-Bwi-KbW-1  0.000 -0.501  1.3  0.0

C-Gfu-B-3  30.000 -1.2 95.688 -0.916 0.000 Gfu-3-B-1  0.000  0.916  18.4  0.00 0

C-MKi-3-B  30.000 -6.8 95.259 -6.352 0.000 MKi-3-B-1  0.000  6.352  128.3  0.00 0

C-Msh-1-B  15.000 -6.0 96.578 -4.664 0.000 Msh-1-B-1  0.000  4.664  185.9  0.00 0

C-Nde-B  30.000 -3.9 99.307 -4.931 0.000 Nde-3-B-1  0.000  4.931  95.6  0.00 0

C-Rwi-B-1  15.000 -4.1 99.650 Rwi-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Cyi-3-B-1  30.000  12.4 98.526 B-3-Cyi-Cyi/Nko-1  0.297 -0.011  5.8 -99.90 0 0 0

G-Cyi-3-B -0.297  0.011  5.8 -99.9

Cyi-3-B-2  30.000  12.4 98.526 N-Cyi-04-1 -0.297  0.011  5.8 -99.90 0 0 0

G-Cyi-3-B  0.297 -0.011  5.8 -99.9

G-Cyi-3-B  30.000  12.4 98.526 Cyi-3-B-1  0.297 -0.011  5.8 -99.90 0 0 0

Cyi-3-B-2 -0.297  0.011  5.8 -99.9

Gfu-3-B-1  30.000 -1.2 95.688  1.566 3.234 Gfu-10-B-1 -1.617 -0.325  33.2  98.00 0

Gfu-10-B-1 -1.617 -0.325  33.2  98.0

C-Gfu-B-3  0.000 -0.916  18.4  0.0

Gfu-10-B-1  110.000 -0.1 96.346 Gfu-3-B-1  1.621  0.361  9.0  97.60 0 0 0

Gfu-3-B-1  1.621  0.361  9.0  97.6

10-Gfu/Mku/Rln-B -3.242 -0.721  18.1  97.6

G-Gko-1-B  15.000 -4.1 99.246 Gko-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Gko-1-B-2  0.000  0.000  0.0  0.0

G-Gko-3-B  15.000 -4.1 99.246 Gko-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Gko-3-B  0.000  0.000  0.0  0.0

G-Gko-10-B  110.000 -2.4 95.814 Gko-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Gko-10-B-2  0.000  0.000  0.0  0.0

G-Gsh-1-B  11.000  11.3 98.785 Gsh-1-B-1  15.000  0.000  797.0  100.00 0 0 0

Gsh-1-B-2 -15.000  0.000  797.0  100.0

Gha-3-B-1  30.000 -3.8 99.377  3.879 8.009 Gha-10-B-1 -8.009 -3.879  172.3  90.00 0

Gha-10-B-1 -5.000 110.000 -2.7 95.396 Gha-3-B-1  8.014  4.080  49.5  89.10 0 0 0

B-10-Gha-MKi-1 -16.041 -2.799  89.6  98.5

B-10-Gha-Nde-1  8.027 -1.281  44.7 -98.8

G-Jb2-10-B  110.000 -2.3 96.345 Jb2-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Jb2-10-B-2  0.000  0.000  0.0  0.0

G-Jb3-1-B  15.000 -4.3 99.589 Jb3-1-B-1  0.000  0.000  0.0  0.00 0 0 0
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Jb3-1-B-2  0.000  0.000  0.0  0.0

G-KbW-1-B-1  11.000  15.2 101.450 KbW-1-B-3 -17.000  0.000  879.5  100.00 0 0 0

KbW-1-B-2  17.000  0.000  879.5  100.0

G-KbW-1-B-2  11.000  15.2 101.450 KbW-1-B-1  8.000  0.000  413.9  100.00 0 0 0

KbW-1-B-4 -8.000  0.000  413.9  100.0

G-KbW-1-B-3  220.000  0.0 100.205 B-20-Bwi-KbW-2  0.000  0.000  0.0  0.00 0 0 0

KbW-20-B-2  0.000  0.000  0.0  0.0

Gko-1-B-1  15.000 -4.1 99.246  6.890 14.227 Gko-10-B-1 -4.742 -2.297  204.4  90.00 0

Gko-10-B-1 -4.742 -2.297  204.4  90.0

Gko-10-B-1 -4.742 -2.297  204.4  90.0

G-Gko-1-B  0.000  0.000  0.0  0.0

G-Gko-3-B  0.000  0.000  0.0  0.0

Gko-1-B-2  15.000 -4.1 99.246 G-Gko-1-B  0.000  0.000  0.0  0.00 0 0 0

Gko-3-B  15.000 -4.1 99.246 G-Gko-3-B  0.000  0.000  0.0  0.00 0 0 0

Gko-10-B-1 -5.000 110.000 -2.4 95.814 Gko-1-B-1  4.751  2.469  29.3  88.70 0 0 0

-5.000Gko-1-B-1  4.751  2.469  29.3  88.7

-5.000Gko-1-B-1  4.751  2.469  29.3  88.7

B-10-Gko-Jb1-1 -9.600 -12.567  86.6  60.7

B-10-Gko-MKi-1 -4.654  5.158  38.1 -67.0

G-Gko-10-B  0.000  0.000  0.0  0.0

Gko-10-B-2  110.000 -2.4 95.814 G-Gko-10-B  0.000  0.000  0.0  0.00 0 0 0

G-Kse-1-B  110.000 -2.9 96.690 Gso-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Kse-10-B1  0.000  0.000  0.0  0.0

G-Mku-10-B  110.000  1.3 96.816 Mku-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Mku-10-B-2  0.000  0.000  0.0  0.0

G-Mku-.6-B  6.600  2.7 99.138 Mku-.6-B-4  12.000  0.000  1058.9  100.00 0 0 0

Mku-.6-B-2 -12.000  0.000  1058.9  100.0

G-Mmb-3-B  30.000  18.7 99.420 Mmb-3-B-1  79.821 -1.173  1545.3 -100.00 0 0 0

Mmb-3-B-2 -79.821  1.173  1545.3 -100.0

G-Mus-3-B  30.000  7.2 99.345 Mus-3-B -1.993 -0.196  38.8  99.50 0 0 0

Rka-3-B-1  1.993  0.196  38.8  99.5

G-Nko-3-B  30.000  12.5 98.619 Nko-3-B-1  0.595 -0.029  11.6 -99.90 0 0 0

Nko-3-B-2 -0.595  0.029  11.6 -99.9

G-NtB-3-B  30.000  2.3 97.755 Kgo-3-B-1  4.983 -0.217  98.2 -99.90 0 0 0

NtB-3-B1 -4.983  0.217  98.2 -99.9

G-Ny1-3-B  30.000  8.1 99.582 Ny1-3-B-1  27.937 -0.859  540.2 -100.00 0 0 0

Ny1-3-B-2 -27.937  0.859  540.2 -100.0

G-Ny2-3-B  30.000 -2.5 98.915 Ny2-3-B-1  0.000  0.000  0.0  0.00 0 0 0

Ny2-3-B-2  0.000  0.000  0.0  0.0
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G-Rka5-3-B  30.000  7.2 99.345 Rka5-3-B -2.985 -0.043  57.8  100.00 0 0 0

Rka-3-B-1  2.985  0.043  57.8  100.0

G-Rka-3-B  30.000  7.2 99.345 Rka-3-B-1  6.671  0.082  129.2  100.00 0 0 0

Rka-3-B-2 -6.671 -0.082  129.2  100.0

G-Rsu-10-B  110.000 -0.7 99.770 Rsu-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Rsu-10-B-2  0.000  0.000  0.0  0.0

G-Rwa-3-B  30.000 -0.6 99.236 Rwa-3-B-1  0.000  0.000  0.0  0.00 0 0 0

Rwa-3-B-2  0.000  0.000  0.0  0.0

G-Rz1-.06-B  0.600  12.4 100.986 N-Rz1-.06-B-1-1  3.500  0.000  3335.0  100.00 0 0 0

N-Rz1-.06-B-1-2 -3.500  0.000  3335.0  100.0

G-Rz2-.6-B  6.600  14.3 96.841 Rz2-.6-B-1-1  12.750  0.000  1151.7  100.00 0 0 0

Rz2-.6-B-1-2 -12.750  0.000  1151.7  100.0

Gsh-1-B-1  11.000  11.3 98.785 Gsh-10-B  7.500  0.000  398.5  100.00 0 0 0

Gsh-10-B  7.500  0.000  398.5  100.0

G-Gsh-1-B -15.000  0.000  797.0  100.0

Gsh-1-B-2  11.000  11.3 98.785  0.000 15.000 G-Gsh-1-B  15.000  0.000  797.0  100.00 0

Gsh-10-B -3.000 110.000  8.4 95.702 Gsh-1-B-1 -7.481  0.384  41.1 -99.90 0 0 0

-3.000Gsh-1-B-1 -7.481  0.384  41.1 -99.9

B-10-Bga-Gsh-2  14.962 -0.768  82.2 -99.9

G-Smb-1-B  11.000 -0.2 100.308 N-Smb-1  0.000  0.000  0.0  0.00 0 0 0

Smb-1-B-2N  0.000  0.000  0.0  0.0

Gso-1-B-1  15.000 -4.0 99.676  3.900 8.053 Gso-10-B-1 -8.053 -3.900  345.5  90.00 0

Gso-10-B-1 -4.000 110.000 -2.9 96.690 Gso-1-B-1  8.057  4.102  49.1  89.10 0 0 0

B-10-Gso-Nde-1  0.000 -0.177  1.0  0.0

10-Bre/Gso/Msh-B -8.057 -3.924  48.6  89.9

G-Kse-1-B  0.000  0.000  0.0  0.0

Hye-3-B-1  30.000  5.8 100.339  1.803 3.723 Hye-10-B-1 -3.723 -1.803  79.3  90.00 0

Hye-10-B-1 -1.000 110.000  6.6 100.130 Hye-3-B-1  3.726  1.871  21.9  89.40 0 0 0

B-10-Bta-Hye-2 -20.514  1.904  108.0 -99.6

B-10-Hye-Rka-1  16.788 -3.775  90.2 -97.6

Jb1-10-B-1 -5.000 110.000 -2.3 96.345 Jb1-1-B-1  13.921  7.338  85.7  88.50 0 0 0

B-10-Jb1-Jb2-1  0.000 -0.036  0.2  0.0

B-10-Jb1-Rln-2 -9.451  7.071  64.3 -80.1

B-10-Bre-Jb1-2 -22.543 -36.423  233.4  52.6

B-10-Gko-Jb1-2  9.629  12.383  85.5  61.4

B-10-Jb1-Nbg-1  8.444  9.667  69.9  65.8

Jb1-1-B-1  15.000 -4.3 99.589  6.736 13.908 Jb1-10-B-1 -13.908 -6.736  597.3  90.00 0

B-1-Jb1-Jb3-1  0.000  0.000  0.0  0.0

Jb2-.6-B-1  6.600 -2.3 99.325 Jb2-10-B-2  0.000  0.000  0.0  0.00 0 0 0
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Jb2-10-B-2  0.000  0.000  0.0  0.0

Jb2-10-B-1  110.000 -2.3 96.345 B-10-Jb1-Jb2-2  0.000  0.000  0.0  0.00 0 0 0

G-Jb2-10-B  0.000  0.000  0.0  0.0

Jb2-10-B-2 -3.000 110.000 -2.3 96.345 Jb2-.6-B-1  0.000  0.000  0.0  0.00 0 0 0

-3.000Jb2-.6-B-1  0.000  0.000  0.0  0.0

G-Jb2-10-B  0.000  0.000  0.0  0.0

Jb3-1-B-1  15.000 -4.3 99.589 B-1-Jb1-Jb3-2  0.000  0.000  0.0  0.00 0 0 0

G-Jb3-1-B  0.000  0.000  0.0  0.0

Jb3-1-B-2  15.000 -4.3 99.589 G-Jb3-1-B  0.000  0.000  0.0  0.00 0 0 0

Jb3-1-B-2d  0.000  0.000  0.0  0.0

Jb3-1-B-2d  15.000 -4.3 99.589 Jb3-1-B-2  0.000  0.000  0.0  0.00 0 0 0

Kb2-20-B-1  220.000  0.0 100.205 B-20-Bwi-KB2-2  0.000  0.000  0.0  0.00 0 0 0

Kba-3-B-1  30.000 -4.7 99.072  1.619 3.343 Kba-10-B-1 -3.343 -1.619  72.2  90.00 0

Kba-10-B-1 -4.000 110.000 -3.1 96.658 Kba-3-B-1  3.352  1.736  20.5  88.80 0 0 0

10-Kba/Msh/Rwi-B  6.579  5.170  45.4  78.6

B-10-Kba-Kre-1 -9.931 -6.907  65.7  82.1

Kbo-3-B-1  30.000  5.8 97.598  0.695 1.436 Kbo-10-B-1 -1.436 -0.695  31.5  90.00 0

Kbo-10-B-1 -2.000 110.000  7.1 97.026 Kbo-3-B-1  1.440  0.740  8.8  88.90 0 0 0

10-Kbo/Kro/Mr2-B -1.440 -0.740  8.8  88.9

Kbu-1-B-1  11.000  10.1 98.289 Kbu-3-B-1 -0.877 -0.159  47.6  98.40 0 0 0

Kbu-10-B-1  12.195 -0.992  653.3 -99.7

Kbu-10-B-1  12.807 -1.008  686.0 -99.7

B-1-Kbu-KbW-1F_T -24.124  2.159  1293.4 -99.6

Kbu-3-B-1 -2.000 30.000  11.2 96.849 Kbu-1-B-1  0.879  0.177  17.8  98.00 0 0 0

B-3-Kbu-Kro/Nko-2 -0.879 -0.177  17.8  98.0

Kbu-10-B-1  110.000  6.6 98.638 Kbu-1-B-1 -12.156  1.731  65.3 -99.00 0 0 0

Kbu-1-B-1 -12.768  1.784  68.6 -99.0

B-10-Kbu-Kro-1  24.924 -3.515  133.9 -99.0

KbW-1-B-1  11.000  15.2 101.450 KbW-1-B-2  8.000  0.000  413.9  100.00 0 0 0

G-KbW-1-B-2 -8.000  0.000  413.9  100.0

KbW-1-B-2  11.000  15.2 101.450 KbW-1-B-1 -8.000  0.000  413.9  100.00 0 0 0

B-1-Kbu-KbW-2F_T  25.000  0.000  1293.4  100.0

G-KbW-1-B-1 -17.000  0.000  879.5  100.0

KbW-1-B-3  11.000  15.2 101.450  0.000 17.000 G-KbW-1-B-1  17.000  0.000  879.5  100.00 0

KbW-1-B-4  11.000  15.2 101.450  0.000 8.000 G-KbW-1-B-2  8.000  0.000  413.9  100.00 0

KbW-1-B-5  20.000  0.0 100.205 KbW-20-B-2  0.000  0.000  0.0  0.00 0 0 0

KbW-20-B-2  220.000  0.0 100.205 KbW-1-B-5  0.000  0.000  0.0  0.00 0 0 0

G-KbW-1-B-3  0.000  0.000  0.0  0.0

Kgo-3-B-1  30.000  2.3 97.755  2.382 4.919 Kgo-10-B-1  0.032 -1.300  25.6 -2.50 0
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Kgo-10-B-1  0.032 -1.300  25.6 -2.5

G-NtB-3-B -4.983  0.217  98.2 -99.9

Kgo-10-B-1  110.000  2.2 98.862 Kgo-3-B-1 -0.031  1.314  7.0 -2.40 0 0 0

Kgo-3-B-1 -0.031  1.314  7.0 -2.4

Kgo-20-B-1  22.471 -28.497  192.7 -61.9

B-10-Kgo-MKi-2  50.429  4.139  268.6  99.7

B-10-Kgo-Kli-1 -23.612  7.201  131.1 -95.7

B-10-Bta-Kgo-2 -49.226  14.528  272.5 -95.9

Kgo-20-B-1 -4.000 220.000  0.1 99.507 Kgo-10-B-1 -22.421  30.742  100.3 -58.90 0 0 0

B-20-Kgo-Kli-1 -23.913 -7.453  66.1  95.5

B-20-Kgo-Rwa-1  46.334 -23.288  136.8 -89.3

Kli-3-B-1  30.000  2.6 99.377  0.718 1.483 Kli-10-B-1 -1.483 -0.718  31.9  90.00 0

Kli-10-B-1 -2.000 110.000  3.9 98.929 Kli-3-B-1  1.490  0.764  8.9  89.00 0 0 0

Kli-20-B-1  37.409 -16.128  216.1 -91.8

B-10-Kgo-Kli-2  23.835 -7.468  132.5 -95.4

B-10-Kli-Kro-2 -31.611  16.115  188.2 -89.1

B-10-Kli-Rka-1 -24.290  4.953  131.5 -98.0

B-10-Kli-Ny1-1 -6.833  1.765  37.4 -96.8

Kli-20-B-1 -2.000 220.000  0.3 99.670 Kli-10-B-1 -37.346  18.953  110.3 -89.20 0 0 0

B-20-Kgo-Kli-2  23.932  4.776  64.3  98.1

B-20-Kli-Bwi-2  13.414 -23.729  71.8 -49.2

Kre-3-B-1  30.000 -3.6 99.227  1.624 3.353 Kre-10-B-1 -3.353 -1.624  72.3  90.00 0

Kre-10-B-1 -2.000 110.000 -2.6 98.139 Kre-3-B-1  3.356  1.694  20.1  89.30 0 0 0

B-10-Kba-Kre-2  10.024  6.214  63.1  85.0

B-10-Kre-Nbu-1 -13.380 -7.908  83.1  86.1

Kri-20-B-1  220.000 -0.2 100.325 B-20-Kri-Rba-1  0.000  0.000  0.0  0.00 0 0 0

Kro-3-B-1  30.000  4.6 99.004  0.714 1.473 Kro-10-B-1 -1.473 -0.714  31.8  90.00 0

Kro-10-B-1 -2.000 110.000  6.0 98.419 Kro-3-B-1  1.477  0.759  8.9  89.00 0 0 0

B-10-Kbu-Kro-2 -24.828  3.414  133.7 -99.1

B-10-Kbo-Kro-1 -8.681  11.537  77.0 -60.1

B-10-Kli-Kro-1  32.032 -15.710  190.3 -89.8

Kse-10-B1  110.000 -2.9 96.690 G-Kse-1-B  0.000  0.000  0.0  0.00 0 0 0

MKi-3-B-1  30.000 -6.8 95.259  13.902 28.704 MKi-10-B-1 -28.704 -7.550  599.6  96.70 0

C-MKi-3-B  0.000 -6.352  128.3  0.0

MKi-10-B-1 -2.000 110.000 -2.4 95.741 MKi-3-B-1  28.758  9.976  166.9  94.50 0 0 0

10-Gko/Kgo/MKi-B -44.398 -6.688  246.1  98.9

B-10-MKi-Nbg-2 -0.445 -5.968  32.8  7.4

B-10-Gha-MKi-2  16.085  2.680  89.4  98.6

Mku-3-B-1  1.000 30.000  0.4 98.039  4.440 9.168 Mku-.6-B-1 -9.168 -4.440  200.0  90.00 0
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Mku-10-B-1 -6.000 110.000  1.3 96.816 Mku-.6-B-1 -2.808  5.159  31.8 -47.80 0 0 0

B-10-Gfu-Mku-2  28.106 -7.181  157.3 -96.9

B-10-Mku-Nta-1 -7.686  1.233  42.2 -98.7

B-10-Mku-Nbi-1 -17.612  0.790  95.6 -99.9

G-Mku-10-B  0.000  0.000  0.0  0.0

Mku-10-B-2  110.000  1.3 96.816 G-Mku-10-B  0.000  0.000  0.0  0.00 0 0 0

Mku-.6-B-1  6.600  2.7 99.138 Mku-3-B-1  9.178  4.899  918.0  88.20 0 0 0

Mku-10-B-1  2.822 -4.899  498.9 -49.9

Mku-.6-B-4 -6.000  0.000  529.4  100.0

Mku-.6-B-3 -3.000  0.000  264.7  100.0

Mku-.6-B-5  0.000  0.000  0.0  0.0

Mku-.6-B-6 -3.000  0.000  264.7  100.0

Mku-.6-B-2  6.600  2.7 99.138  0.000 12.000 G-Mku-.6-B  12.000  0.000  1058.9  100.00 0

Mku-.6-B-3  6.600  2.7 99.138 Mku-.6-B-4 -6.000  0.000  529.4  100.00 0 0 0

Mku-.6-B-1  3.000  0.000  264.7  100.0

Mku-.6-B-5  0.000  0.000  0.0  0.0

Mku-.6-B-6  3.000  0.000  264.7  100.0

Mku-.6-B-4  6.600  2.7 99.138 Mku-.6-B-1  6.000  0.000  529.4  100.00 0 0 0

Mku-.6-B-3  6.000  0.000  529.4  100.0

G-Mku-.6-B -12.000  0.000  1058.9  100.0

Mku-.6-B-5  6.600  2.7 99.138 Mku-.6-B-1  0.000  0.000  0.0  0.00 0 0 0

Mku-.6-B-3  0.000  0.000  0.0  0.0

Mku-.6-B-6  6.600  2.7 99.138 Mku-.6-B-3 -3.000  0.000  264.7  100.00 0 0 0

Mku-.6-B-1  3.000  0.000  264.7  100.0

Mmb-3-B-1  30.000  18.7 99.420  1.773 3.661 Mmb-20-B-1  76.159 -2.947  1475.4 -99.90 0

G-Mmb-3-B -79.821  1.173  1545.3 -100.0

Mmb-3-B-2  30.000  18.7 99.420 N-Mmb-.6-1 -39.910  0.587  772.6 -100.00 0 0 0

N-Mmb-.6-2 -39.910  0.587  772.6 -100.0

G-Mmb-3-B  79.821 -1.173  1545.3 -100.0

Mmb-20-B-1  220.000  13.2 100.037 Mmb-3-B-1 -75.996  10.291  201.2 -99.10 0 0 0

B-20-Bta-Mmb-2D  75.996 -10.291  201.2 -99.1

Mr1-.6-B-1  6.600  8.7 99.689 Mr1-10-B-1  0.402 -1.817  163.3 -21.60 0 0 0

Mr1-3-B-1  3.046  1.596  301.8  88.6

B-.6-Mr1-Rz1-1 -3.448  0.221  303.2 -99.8

Mr1-10-B-1 -5.000 110.000  8.4 96.495 Mr1-.6-B-1 -0.400  1.853  10.3 -21.10 0 0 0

B-10-Mr1-Mr2-1  0.400 -1.853  10.3 -21.1

Mr1-3-B-1  3.000 30.000  6.9 100.795  1.472 3.038 Mr1-.6-B-1 -3.038 -1.472  64.5  90.00 0

Mr2-10-B-1  110.000  8.4 96.498 B-10-Mr2-Rz2-1 -12.639  0.921  68.9 -99.70 0 0 0

Mr2-10-B-2  12.639 -0.921  68.9 -99.7
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Mr2-10-B-2  110.000  8.4 96.498 B-10-Mr2/Nte-1  13.038 -2.763  72.5 -97.80 0 0 0

B-10-Mr1-Mr2-2 -0.400  1.843  10.3 -21.2

Mr2-10-B-1 -12.639  0.921  68.9 -99.7

Msh-1-B-1  15.000 -6.0 96.578  8.982 18.545 Msh-10-B-1 -9.273 -2.159  379.4  97.40 0

Msh-10-B-1 -9.273 -2.159  379.4  97.4

C-Msh-1-B  0.000 -4.664  185.9  0.0

Msh-10-B-1 -2.000 110.000 -3.2 96.088 Msh-1-B-1  9.297  2.644  52.8  96.20 0 0 0

-2.000Msh-1-B-1  9.297  2.644  52.8  96.2

B-10-Gso-Msh-2 -10.754 -3.842  62.4  94.2

B-10-Kba-Msh-2 -3.181 -4.336  29.4  59.1

B-10-Msh-Nga-1 -4.660  2.889  29.9 -85.0

Mus-3-B  30.000  7.2 99.345 Mus-.6-B -1.993 -0.196  38.8  99.50 0 0 0

G-Mus-3-B  1.993  0.196  38.8  99.5

Mus-.6-B*  6.600  8.8 100.000  0.254 2.000 Mus-3-B  2.000  0.254  176.4  99.20 0

Nbg-3-B-1  30.000 -3.3 99.027  3.855 7.959 Nbg-10-B-1 -3.979 -1.927  85.9  90.00 0

Nbg-10-B-1 -3.979 -1.927  85.9  90.0

Nbg-10-B-1 -4.000 110.000 -2.4 95.902 Nbg-3-B-1  3.983  2.007  24.4  89.30 0 0 0

-4.000Nbg-3-B-1  3.983  2.007  24.4  89.3

B-10-Jb1-Nbg-2 -8.417 -9.821  70.8  65.1

B-10-MKi-Nbg-1  0.450  5.807  31.9  7.7

Nbi-3-B-1  30.000  1.6 98.830  0.711 1.469 Nbi-10-B-1 -1.469 -0.711  31.8  90.00 0

Nbi-10-B-1 -2.000 110.000  2.3 97.541 Nbi-3-B-1  1.470  0.734  8.8  89.50 0 0 0

B-B-10-Mku-Nbi-1-2  17.760 -1.124  95.8 -99.8

B-10-Nbi-Ny1-1 -19.231  0.390  103.5 -100.0

Nbu-3-B-1  30.000 -3.2 99.197  1.623 3.351 Nbu-10-B-1 -3.351 -1.623  72.2  90.00 0

Nbu-10-B-1 -1.000 110.000 -2.2 99.111 Nbu-3-B-1  3.355  1.693  19.9  89.30 0 0 0

Nbu-20-B-1 -16.815 -9.287  101.7  87.5

B-10-Kre-Nbu-2  13.461  7.593  81.8  87.1

Nbu-20-B-1 -1.000 220.000 -0.7 99.766 Nbu-10-B-1  16.829  9.913  51.4  86.20 0 0 0

B-20-Nbu-Rsu-1 -16.829 -9.913  51.4  86.2

N-Cyi-04-1  0.400  14.6 99.374  0.000 0.300 Cyi-3-B-2  0.300  0.000  435.7  100.00 0

Nde-3-B-1  30.000 -3.9 99.307  3.874 7.999 Nde-10-B-1 -4.000  0.528  78.2 -99.10 0

Nde-10-B-1 -4.000  0.528  78.2 -99.1

C-Nde-B  0.000 -4.931  95.6  0.0

Nde-10-B-1 -4.000 110.000 -3.0 95.221 Nde-3-B-1  4.003 -0.462  22.2 -99.30 0 0 0

-4.000Nde-3-B-1  4.003 -0.462  22.2 -99.3

B-10-Gha-Nde-2 -8.006  0.925  44.4 -99.3

Nga-3-B-1  30.000 -3.4 98.931  1.615 3.335 Nga-10-B-1 -3.335 -1.615  72.1  90.00 0

Nga-10-B-1 -4.000 110.000 -2.5 95.850 Nga-3-B-1  3.338  1.685  20.5  89.30 0 0 0
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B-10-Nga-Rln-1 -8.032  2.409  45.9 -95.8

B-10-Msh-Nga-2  4.694 -4.094  34.1 -75.4

Nko-3-B-1  30.000  12.5 98.619 B-3-Nko-Cyi/Nko-1  0.595 -0.029  11.6 -99.90 0 0 0

G-Nko-3-B -0.595  0.029  11.6 -99.9

Nko-3-B-2  30.000  12.5 98.619 N-Nko-04-B-2 -0.595  0.029  11.6 -99.90 0 0 0

G-Nko-3-B  0.595 -0.029  11.6 -99.9

N-Mmb-.6-1*  6.600  24.5 100.000  3.442 40.000 Mmb-3-B-2  40.000  3.442  3512.0  99.60 0

N-Mmb-.6-2*  6.600  24.5 100.000  3.442 40.000 Mmb-3-B-2  40.000  3.442  3512.0  99.60 0

N-Nko-04-B-2  0.400  15.3 99.294  0.000 0.600 Nko-3-B-2  0.600  0.000  872.2  100.00 0

N-Ny1-.6-2*  6.600  13.9 100.000  1.954 28.000 Ny1-3-B-2  28.000  1.954  2455.3  99.80 0

N-Rka-.6-2*  6.600  10.4 100.000  0.458 6.700 Rka-3-B-2  6.700  0.458  587.5  99.80 0

N-Rz1-.06-B-1-1  0.600  12.4 100.986 Rz1-.6-B-1  3.500  0.000  3335.0  100.00 0 0 0

G-Rz1-.06-B -3.500  0.000  3335.0  100.0

N-Rz1-.06-B-1-2  0.600  12.4 100.986  0.000 3.500 G-Rz1-.06-B  3.500  0.000  3335.0  100.00 0

N-Smb-1  11.000 -0.2 100.308 Smb-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Smb-1-B-2  0.000  0.000  0.0  0.0

G-Smb-1-B  0.000  0.000  0.0  0.0

Nta-3-B-1  2.000 30.000  2.6 100.339  1.705 3.521 Nta-.6-B-1 -3.521 -1.705  75.0  90.00 0

Nta-10-B-1 -3.000 110.000  1.8 96.917 Nta-.6-B-1 -3.854  1.019  21.6 -96.70 0 0 0

-3.000Nta-.6-B-1 -3.854  1.019  21.6 -96.7

B-10-Mku-Nta-2  7.709 -2.039  43.2 -96.7

Nta-.6-B-1  6.600  3.6 99.342 Nta-3-B-1  3.525  1.784  347.9  89.20 0 0 0

Nta-10-B-1  3.862 -0.892  349.1 -97.4

Nta-10-B-1  3.862 -0.892  349.1 -97.4

Nta-.6-B-3 -11.250  0.000  990.6  100.0

Nta-.6-B-2  6.600  3.6 99.342  0.000 11.250 Nta-.6-B-3  11.250  0.000  990.6  100.00 0

Nta-.6-B-3  6.600  3.6 99.342 Nta-.6-B-1  11.250  0.000  990.6  100.00 0 0 0

Nta-.6-B-2 -11.250  0.000  990.6  100.0

NtB-3-B1  30.000  2.3 97.755 NtB-.6-B -4.983  0.217  98.2 -99.90 0 0 0

G-NtB-3-B  4.983 -0.217  98.2 -99.9

NtB-.6-B  6.600  4.8 97.990  0.000 5.000 NtB-3-B1  5.000  0.000  446.4  100.00 0

Nte-3-B-1  30.000  7.1 99.657  0.722 1.491 Nte-10-B-1 -1.491 -0.722  32.0  90.00 0

Nte-10-B-1 -4.000 110.000  7.8 96.349 Nte-3-B-1  1.493  0.745  9.1  89.50 0 0 0

B-10-Kbo/Nte-2  10.307 -12.188  87.0 -64.6

B-10-Mr2/Nte-2 -12.990  2.275  71.8 -98.5

B-10-Bga-Nte-2  1.191  9.168  50.4  12.9

Ny1-10-B-1 -1.000 110.000  4.3 99.051 Ny1-3-B-1 -26.409  3.349  141.1 -99.20 0 0 0

B-10-Kli-Ny1-2  6.858 -2.415  38.5 -94.3

B-10-Nbi-Ny1-2  19.551 -0.934  103.7 -99.9
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Ny1-3-B-1  30.000  8.1 99.582  0.721 1.489 Ny1-10-B-1  26.449 -1.580  512.1 -99.80 0

G-Ny1-3-B -27.937  0.859  540.2 -100.0

Ny1-3-B-2  30.000  8.1 99.582 N-Ny1-.6-2 -27.937  0.859  540.2 -100.00 0 0 0

G-Ny1-3-B  27.937 -0.859  540.2 -100.0

Ny2-10-B-1 -4.000 110.000 -1.5 95.861 Ny2-3-B-1  3.436  1.736  21.1  89.20 0 0 0

B-10-Ny2-Rln-1 -3.436 -1.736  21.1  89.2

Ny2-3-B-1  30.000 -2.5 98.915  1.662 3.432 Ny2-10-B-1 -3.432 -1.662  74.2  90.00 0

G-Ny2-3-B  0.000  0.000  0.0  0.0

Ny2-3-B-2  30.000 -2.5 98.915 G-Ny2-3-B  0.000  0.000  0.0  0.00 0 0 0

Rba-3-B-1  30.000 -0.8 99.599  0.721 1.489 Rba-20-B-1 -1.489 -0.721  32.0  90.00 0

Rba-20-B-1  220.000 -0.2 100.305 Rba-3-B-1  1.491  0.744  4.4  89.50 0 0 0

B-20-Bwi-Rba-2D -11.876  1.146  31.2 -99.5

B-20-Rba-Sha-1  10.385  2.054  27.7  98.1

B-20-Kri-Rba-2  0.000 -2.847  7.4  0.0

B-20-Smb-Rba-2  0.000 -1.098  2.9  0.0

Rka5-.6-B*  6.600  9.7 100.000  0.172 3.000 Rka5-3-B  3.000  0.172  262.9  99.80 0

Rka5-3-B  30.000  7.2 99.345 Rka5-.6-B -2.985 -0.043  57.8  100.00 0 0 0

G-Rka5-3-B  2.985  0.043  57.8  100.0

Rka-3-B-1  30.000  7.2 99.345  1.771 3.657 Rka-10-B-1  3.996 -0.725  78.7 -98.40 0

Rka-10-B-1  3.996 -0.725  78.7 -98.4

G-Rka-3-B -6.671 -0.082  129.2  100.0

G-Rka5-3-B -2.985 -0.043  57.8  100.0

G-Mus-3-B -1.993 -0.196  38.8  99.5

Rka-3-B-2  30.000  7.2 99.345 N-Rka-.6-2 -6.671 -0.082  129.2  100.00 0 0 0

G-Rka-3-B  6.671  0.082  129.2  100.0

Rka-10-B-1  110.000  5.7 99.734 Rka-3-B-1 -3.991  0.836  21.5 -97.90 0 0 0

Rka-3-B-1 -3.991  0.836  21.5 -97.9

B-10-Kli-Rka-2  24.646 -5.063  132.4 -98.0

B-10-Hye-Rka-2 -16.664  3.390  89.5 -98.0

Rlm-3-B-1  30.000 -1.9 99.290  3.873 7.997 Rlm-10-B-1 -7.997 -3.873  172.2  90.00 0

Rlm-10-B-1 -1.000 110.000 -0.8 99.326 Rlm-3-B-1  8.001  4.073  47.4  89.10 0 0 0

Rlm-20-B-1 -8.001 -4.073  47.4  89.1

Rlm-20-B-1  220.000 -0.4 99.685 Rlm-10-B-1  8.003  4.141  23.7  88.80 0 0 0

B-20-Sha-Rlm-2D  17.742  1.597  46.9  99.6

B-20-Rlm-Rwa-1D -42.590  16.648  120.4 -93.1

B-20-Rlm-Rsu-1D  16.845 -22.386  73.8 -60.1

Rln-3-B-1  30.000 -2.4 95.120  1.550 3.200 Rln-10-B-1 -3.200 -1.550  71.9  90.00 0

Rln-10-B-1  110.000 -1.4 96.032 Rln-3-B-1  3.204  1.620  19.6  89.20 0 0 0

10-Gfu/Jb1/Rln-B -14.743  0.426  80.6 -100.0
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B-10-Nga-Rln-2  8.100 -3.447  48.1 -92.0

B-10-Ny2-Rln-2  3.440  1.402  20.3  92.6

Rsu-10-B-1  110.000 -0.7 99.770 Rsu-20-B-1  0.000  0.000  0.0  0.00 0 0 0

G-Rsu-10-B  0.000  0.000  0.0  0.0

Rsu-10-B-2  110.000 -0.7 99.770 G-Rsu-10-B  0.000  0.000  0.0  0.00 0 0 0

Rsu-20-B-1  220.000 -0.7 99.770 Rsu-10-B-1  0.000  0.000  0.0  0.00 0 0 0

B-20-Rlm-Rsu-2D -16.830 -9.847  51.3  86.3

B-20-Nbu-Rsu-2  16.830  9.847  51.3  86.3

Rwa-3-B-1  30.000 -0.6 99.236  1.767 3.649 Rwa-20-B-1 -3.649 -1.767  78.6  90.00 0

G-Rwa-3-B  0.000  0.000  0.0  0.0

Rwa-3-B-2  30.000 -0.6 99.236 G-Rwa-3-B  0.000  0.000  0.0  0.00 0 0 0

Rwa-20-B-1  220.000 -0.2 99.627 Rwa-3-B-1  3.650  1.802  10.7  89.70 0 0 0

B-20-Rlm-Rwa-2D  42.628 -23.491  128.2 -87.6

B-20-Kgo-Rwa-2 -46.278  21.689  134.6 -90.5

Rwi-1-B-1  15.000 -4.1 99.650  1.636 3.379 Rwi-10-B-1 -3.379 -1.636  145.0  90.00 0

C-Rwi-B-1  0.000  0.000  0.0  0.0

Rwi-10-B-1 -4.000 110.000 -3.2 96.545 Rwi-1-B-1  3.382  1.707  20.6  89.30 0 0 0

B-10-Kba-Rwi-2 -3.382 -1.707  20.6  89.3

Rz1-.6-B-1  6.600  9.6 100.528 N-Rz1-.06-B-1-1 -3.480  0.171  303.2 -99.90 0 0 0

B-.6-Mr1-Rz1-2  3.480 -0.171  303.2 -99.9

Rz2-.6-B-1-1  6.600  14.3 96.841 Rz2-10-B-1  12.750  0.000  1151.7  100.00 0 0 0

G-Rz2-.6-B -12.750  0.000  1151.7  100.0

Rz2-.6-B-1-2  6.600  14.3 96.841  0.000 12.750 G-Rz2-.6-B  12.750  0.000  1151.7  100.00 0

Rz2-10-B-1  110.000  8.9 96.795 Rz2-.6-B-1-1 -12.686  1.212  69.1 -99.50 0 0 0

B-10-Mr2-Rz2-2  12.686 -1.212  69.1 -99.5

Sha-3-B-1  30.000 -3.1 100.028  3.925 8.104 Sha-10-B-1 -8.104 -3.925  173.2  90.00 0

Sha-10-B-1 -2.000 110.000 -2.0 99.052 Sha-3-B-1  8.109  4.128  48.2  89.10 0 0 0

Sha-20-B-1 -64.190 -55.791  450.7  75.5

B-10-Bre-Sha-2D  56.081  51.664  404.0  73.5

Sha-20-B-1 -2.000 220.000 -0.5 99.463 Sha-10-B-1  64.258  58.862  229.9  73.70 0 0 0

B-20-Sha-Rlm-1D -17.725 -17.968  66.6  70.2

B-20-Rba-Sha-2 -10.354 -16.187  50.7  53.9

B-20-Mra-Sha-2D -36.179 -24.707  115.6  82.6

Smb-1-B-1  11.000 -0.2 100.308 Smb-20-B-1  0.000  0.000  0.0  0.00 0 0 0

N-Smb-1  0.000  0.000  0.0  0.0

Smb-1-B-2  11.000 -0.2 100.308 Smb-20-B-1  0.000  0.000  0.0  0.00 0 0 0

N-Smb-1  0.000  0.000  0.0  0.0

Smb-1-B-2N  11.000 -0.2 100.308 G-Smb-1-B  0.000  0.000  0.0  0.00 0 0 0

Smb-1-B-4  0.000  0.000  0.0  0.0
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Smb-1-B-6  0.000  0.000  0.0  0.0

Smb-1-B-4  11.000 -0.2 100.308 Smb-1-B-2N  0.000  0.000  0.0  0.00 0 0 0

Smb-1-B-6  11.000 -0.2 100.308 Smb-1-B-2N  0.000  0.000  0.0  0.00 0 0 0

Smb-20-B-1  220.000 -0.2 100.308 Smb-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Smb-1-B-2  0.000  0.000  0.0  0.0

B-20-Smb-Rba-1  0.000  0.000  0.0  0.0

 * Indicates a  voltage regulated bus ( voltage controlled or swing type machine connected to it) 

 #  Indicates a bus with a load mismatch of more than 0.1 MVA
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3-Cyi/Nko-B  30.000  1.2 99.412 B-3-Cyi-Cyi/Nko-1 -0.149 -0.011  2.9  99.70 0 0 0

3-Cyi-Ghi-B  0.448  0.022  8.7  99.9

B-3-Nko-Cyi/Nko-1 -0.299 -0.011  5.8  99.9

3-Cyi-Ghi-B  30.000  1.2 99.349 B-3-Cyi-Ghi-2  0.000 -0.079  1.5  0.00 0 0 0

3-Cyi/Nko-B -0.448 -0.031  8.7  99.8

3-Kro/Kbu-B  0.448  0.109  8.9  97.2

3-Kro/Kbu-B  30.000  0.8 98.539 B-3-Kbu-Kro-2  2.386 -0.406  47.3 -98.60 0 0 0

B-3-Kbu-Kro/Nko-2 -1.941  0.593  39.6 -95.6

3-Cyi-Ghi-B -0.445 -0.187  9.4  92.2

10-Bre/Gso/Msh-B  110.000 -5.4 95.867 B-10-Bre-Gso-1 -35.519 -8.813  200.4  97.10 0 0 0

B-10-Gso-Msh-2  15.331 -6.238  90.6 -92.6

Gso-10-B-1  20.188  15.051  137.9  80.2

10-Gfu/Jb1/Rln-B  110.000 -5.6 96.498 10-Gfu/Mku/Rln-B -3.404 -1.046  19.4  95.60 0 0 0

B-10-Jb1-Rln-2 -7.763  5.443  51.6 -81.9

Rln-10-B-1  11.167 -4.397  65.3 -93.0

10-Gfu/Mku/Rln-B  110.000 -5.5 96.697 B-10-Gfu-Mku-2 -10.197  8.726  72.8 -76.00 0 0 0

10-Gfu/Jb1/Rln-B  3.409  0.514  18.7  98.9

Gfu-10-B-1  6.788 -9.239  62.2 -59.2

10-Gko/Kgo/MKi-B  110.000 -5.0 95.842 B-10-Gko-MKi-1  6.169 -0.157  33.8 -100.00 0 0 0

B-10-Kgo-MKi-2 -35.172 -7.599  197.1  97.7

MKi-10-B-1  29.003  7.755  164.4  96.6

10-Kba/Msh/Rwi-B  110.000 -6.0 96.316 B-10-Kba-Msh-2  4.838  2.580  29.9  88.20 0 0 0

B-10-Kba-Rwi-2  6.707 -1.723  37.7 -96.9

Kba-10-B-1 -11.544 -0.857  63.1  99.7

10-Kbo/Kro/Mr2-B  110.000 -0.1 98.058 10-Kbo/Nte-B  1.978  3.194  20.1  52.70 0 0 0

B-10-Kbo-Kro-1 -4.844 -4.750  36.3  71.4

Kbo-10-B-1  2.866  1.556  17.5  87.9

10-Kbo/Nte-B  110.000 -0.2 97.737 10-Kbo/Kro/Mr2-B -1.974 -3.833  23.2  45.80 0 0 0

B-10-Kbo/Nte-2  1.974  3.833  23.2  45.8

10-Mr2/Nte-B  110.000 -0.2 97.734 B-10-Mr2/Nte-1 -3.687 -1.565  21.5  92.10 0 0 0

B-10-Mr2/Nte-2  3.687  1.565  21.5  92.1

20-Gma-B  220.000  1.4 100.999 B-20-Gma-Rba-2  0.000  0.000  0.0  0.00 0 0 0

20-Gte-B  220.000  0.0 99.941 B-20-Bta-Gte-D  0.000  0.000  0.0  0.00 0 0 0

20-Mra-B*  220.000  0.0 100.000 -3.208 48.713 B-20-Mra-Sha-2D  48.713 -3.208  128.1 -99.80 0

Air-3-B-1  30.000 -7.4 99.416  16.889 34.872 Air-10-B-1 -34.872 -16.889  750.1  90.00 0

Air-10-B-1 -5.000 110.000 -5.0 96.643 Air-3-B-1  34.914  18.788  215.3  88.10 0 0 0
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B-10-Air-Rbo-1  14.638 -1.704  80.0 -99.3

B-10-Air-Rlm-1_S -49.552 -17.084  284.7  94.5

B-1-Jb1-Jb3-1  15.000 -7.4 98.952 B-1-Jb1-Jb3-2  0.000  0.000  0.0  0.00 0 0 0

Jb1-1-B-1  0.000  0.000  0.0  0.0

B-1-Jb1-Jb3-2  15.000 -7.4 98.952 B-1-Jb1-Jb3-1  0.000  0.000  0.0  0.00 0 0 0

Jb3-1-B-1  0.000  0.000  0.0  0.0

B-1-Kbu-KbW-1F_T  11.000  3.8 98.889 B-1-Kbu-KbW-2F_T -24.134  2.134  1286.0 -99.60 0 0 0

Kbu-1-B-1  24.134 -2.134  1286.0 -99.6

B-1-Kbu-KbW-2F_T  11.000  8.8 102.037 B-1-Kbu-KbW-1F_T  25.000  0.000  1286.0  100.00 0 0 0

KbW-1-B-2 -25.000  0.000  1286.0  100.0

B-3-Cyi-Cyi/Nko-1  30.000  1.3 99.443 3-Cyi/Nko-B  0.149 -0.003  2.9 -100.00 0 0 0

Cyi-3-B-1 -0.149  0.003  2.9 -100.0

B-3-Cyi-Ghi-2  30.000  1.2 99.418 3-Cyi-Ghi-B  0.000  0.000  0.0  0.00 0 0 0

B-3-Kbu-Kro/Nko-2  30.000  1.2 98.742 3-Kro/Kbu-B  1.949 -0.594  39.7 -95.70 0 0 0

Kbu-3-B-1 -1.949  0.594  39.7 -95.7

B-3-Kbu-Kro-2  30.000 -0.2 97.814 3-Kro/Kbu-B -2.361  0.417  47.2 -98.50 0 0 0

Kro-3-B-1  2.361 -0.417  47.2 -98.5

B-3-Nko-Cyi/Nko-1  30.000  1.3 99.492 3-Cyi/Nko-B  0.299 -0.007  5.8 -100.00 0 0 0

Nko-3-B-1 -0.299  0.007  5.8 -100.0

B-10-Air-Rbo-1  110.000 -5.0 96.643 B-10-Air-Rbo-2  14.638 -1.704  80.0 -99.30 0 0 0

Air-10-B-1 -14.638  1.704  80.0 -99.3

B-10-Air-Rbo-2  110.000 -6.1 95.932 B-10-Air-Rbo-1 -14.502  1.158  79.6 -99.70 0 0 0

Rbo-20-B-1  14.502 -1.158  79.6 -99.7

B-10-Air-Rlm-1_S  110.000 -5.0 96.643 B-10-Air-Rlm-2_S -49.552 -17.084  284.7  94.50 0 0 0

Air-10-B-1  49.552  17.084  284.7  94.5

B-10-Air-Rlm-2_S  110.000 -3.5 99.221 B-10-Air-Rlm-1_S  50.409  18.419  283.9  93.90 0 0 0

Rlm-10-B-1 -50.409 -18.419  283.9  93.9

B-10-Bga-Gsh-1  110.000 -0.2 97.214 B-10-Bga-Gsh-2 -14.900 -5.587  85.9  93.60 0 0 0

Bga-10-B-1  14.900  5.587  85.9  93.6

B-10-Bga-Gsh-2  110.000  0.1 97.782 B-10-Bga-Gsh-1  14.956  5.399  85.3  94.10 0 0 0

Gsh-10-B -14.956 -5.399  85.3  94.1

B-10-Bga-Nte-1  110.000 -0.2 97.214 B-10-Bga-Nte-2 -2.678 -4.509  28.3  51.10 0 0 0

Bga-10-B-1  2.678  4.509  28.3  51.1

B-10-Bga-Nte-2  110.000 -0.2 97.727 B-10-Bga-Nte-1  2.690  3.898  25.4  56.80 0 0 0

Nte-10-B-1 -2.690 -3.898  25.4  56.8

B-10-Bre-Gso-1  110.000 -4.2 97.648 10-Bre/Gso/Msh-B  35.980  9.310  199.8  96.80 0 0 0

Bre-10-B-1 -35.980 -9.310  199.8  96.8

B-10-Bre-Jb1-1  110.000 -4.2 97.648 B-10-Bre-Jb1-2  49.637  21.342  290.4  91.90 0 0 0

Bre-10-B-1 -49.637 -21.342  290.4  91.9
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B-10-Bre-Jb1-2  110.000 -4.9 96.273 B-10-Bre-Jb1-1 -49.195 -20.639  290.9  92.20 0 0 0

Jb1-10-B-1  49.195  20.639  290.9  92.2

B-10-Bre-Sha-1D  110.000 -4.2 97.648 B-10-Bre-Sha-2D -103.606 -40.397  597.7  93.20 0 0 0

Bre-10-B-1  103.606  40.397  597.7  93.2

B-10-Bre-Sha-2D  110.000 -3.5 99.150 B-10-Bre-Sha-1D  104.675  41.792  596.6  92.90 0 0 0

Sha-10-B-1 -104.675 -41.792  596.6  92.9

B-10-Bta-Hye-1  110.000 -1.2 99.239 B-10-Bta-Hye-2  4.299  3.426  29.1  78.20 0 0 0

Bta-10-B-1 -4.299 -3.426  29.1  78.2

B-10-Bta-Hye-2  110.000 -1.3 98.785 B-10-Bta-Hye-1 -4.287 -3.962  31.0  73.40 0 0 0

Hye-10-B-1  4.287  3.962  31.0  73.4

B-10-Bta-Kgo-1  110.000 -1.2 99.239 B-10-Bta-Kgo-2  6.273 -2.368  35.5 -93.60 0 0 0

Bta-10-B-1 -6.273  2.368  35.5 -93.6

B-10-Bta-Kgo-2  110.000 -1.9 99.037 B-10-Bta-Kgo-1 -6.239  1.261  33.7 -98.00 0 0 0

Kgo-10-B-1  6.239 -1.261  33.7 -98.0

B-10-Gfu-Mku-2  110.000 -4.8 96.408 10-Gfu/Mku/Rln-B  10.266 -9.075  74.6 -74.90 0 0 0

Mku-10-B-1 -10.266  9.075  74.6 -74.9

B-10-Gha-MKi-1  110.000 -5.3 95.478 B-10-Gha-MKi-2 -16.217 -3.319  91.0  98.00 0 0 0

Gha-10-B-1  16.217  3.319  91.0  98.0

B-10-Gha-MKi-2  110.000 -5.0 95.842 B-10-Gha-MKi-1  16.263  3.203  90.8  98.10 0 0 0

MKi-10-B-1 -16.263 -3.203  90.8  98.1

B-10-Gha-Nde-1  110.000 -5.3 95.478 B-10-Gha-Nde-2  4.146 -2.981  28.1 -81.20 0 0 0

Gha-10-B-1 -4.146  2.981  28.1 -81.2

B-10-Gha-Nde-2  110.000 -5.5 95.526 B-10-Gha-Nde-1 -4.138  2.597  26.8 -84.70 0 0 0

Nde-10-B-1  4.138 -2.597  26.8 -84.7

B-10-Gko-Jb1-1  110.000 -5.1 95.802 B-10-Gko-Jb1-2 -12.424 -9.856  86.9  78.30 0 0 0

Gko-10-B-1  12.424  9.856  86.9  78.3

B-10-Gko-Jb1-2  110.000 -4.9 96.273 B-10-Gko-Jb1-1  12.454  9.674  86.0  79.00 0 0 0

Jb1-10-B-1 -12.454 -9.674  86.0  79.0

B-10-Gko-MKi-1  110.000 -5.1 95.802 10-Gko/Kgo/MKi-B -6.166  0.005  33.8  100.00 0 0 0

Gko-10-B-1  6.166 -0.005  33.8  100.0

B-10-Gso-Msh-2  110.000 -6.2 95.776 10-Bre/Gso/Msh-B -15.238  5.990  89.7 -93.10 0 0 0

Msh-10-B-1  15.238 -5.990  89.7 -93.1

B-10-Gso-Nde-1  110.000 -5.4 95.867 B-10-Gso-Nde-2  8.028  8.705  64.8  67.80 0 0 0

Gso-10-B-1 -8.028 -8.705  64.8  67.8

B-10-Gso-Nde-2  110.000 -5.5 95.526 B-10-Gso-Nde-1 -8.009 -8.839  65.5  67.10 0 0 0

Nde-10-B-1  8.009  8.839  65.5  67.1

B-10-Hye-Rka-1  110.000 -1.3 98.785 B-10-Hye-Rka-2 -2.827  0.270  15.1 -99.50 0 0 0

Hye-10-B-1  2.827 -0.270  15.1 -99.5

B-10-Hye-Rka-2  110.000 -1.2 98.856 B-10-Hye-Rka-1  2.830 -0.887  15.7 -95.40 0 0 0
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Rka-10-B-1 -2.830  0.887  15.7 -95.4

B-10-Jb1-Jb2-1  110.000 -4.9 96.273 B-10-Jb1-Jb2-2  0.000 -0.036  0.2  0.00 0 0 0

Jb1-10-B-1  0.000  0.036  0.2  0.0

B-10-Jb1-Jb2-2  110.000 -4.9 96.273 B-10-Jb1-Jb2-1  0.000  0.000  0.0  0.00 0 0 0

Jb2-10-B-1  0.000  0.000  0.0  0.0

B-10-Jb1-Nbg-1  110.000 -4.9 96.273 B-10-Jb1-Nbg-2  11.006  7.410  72.3  83.00 0 0 0

Jb1-10-B-1 -11.006 -7.410  72.3  83.0

B-10-Jb1-Nbg-2  110.000 -5.0 95.862 B-10-Jb1-Nbg-1 -10.977 -7.560  73.0  82.40 0 0 0

Nbg-10-B-1  10.977  7.560  73.0  82.4

B-10-Jb1-Rln-2  110.000 -4.9 96.273 10-Gfu/Jb1/Rln-B  7.817 -6.085  54.0 -78.90 0 0 0

Jb1-10-B-1 -7.817  6.085  54.0 -78.9

B-10-Kba-Kre-1  110.000 -6.0 96.316 B-10-Kba-Kre-2 -18.185 -4.512  102.1  97.10 0 0 0

Kba-10-B-1  18.185  4.512  102.1  97.1

B-10-Kba-Kre-2  110.000 -4.7 98.035 B-10-Kba-Kre-1  18.415  4.106  101.0  97.60 0 0 0

Kre-10-B-1 -18.415 -4.106  101.0  97.6

B-10-Kba-Msh-2  110.000 -6.2 95.776 10-Kba/Msh/Rwi-B -4.821 -3.217  31.8  83.20 0 0 0

Msh-10-B-1  4.821  3.217  31.8  83.2

B-10-Kba-Rwi-2  110.000 -6.1 96.258 10-Kba/Msh/Rwi-B -6.698  1.511  37.4 -97.50 0 0 0

Rwi-10-B-1  6.698 -1.511  37.4 -97.5

B-10-Kbo/Nte-2  110.000 -0.2 97.727 10-Kbo/Nte-B -1.974 -3.846  23.2  45.70 0 0 0

Nte-10-B-1  1.974  3.846  23.2  45.7

B-10-Kbo-Kro-1  110.000  0.2 98.934 10-Kbo/Kro/Mr2-B  4.865  3.499  31.8  81.20 0 0 0

Kro-10-B-1 -4.865 -3.499  31.8  81.2

B-10-Kbu-Kro-1  110.000  0.8 99.144 B-10-Kbu-Kro-2  22.117 -2.808  118.0 -99.20 0 0 0

Kbu-10-B-1 -22.117  2.808  118.0 -99.2

B-10-Kbu-Kro-2  110.000  0.2 98.934 B-10-Kbu-Kro-1 -22.042  2.639  117.8 -99.30 0 0 0

Kro-10-B-1  22.042 -2.639  117.8 -99.3

B-10-Kgo-Kli-1  110.000 -1.9 99.037 B-10-Kgo-Kli-2 -14.602  3.550  79.6 -97.20 0 0 0

Kgo-10-B-1  14.602 -3.550  79.6 -97.2

B-10-Kgo-Kli-2  110.000 -0.9 99.146 B-10-Kgo-Kli-1  14.685 -4.240  80.9 -96.10 0 0 0

Kli-10-B-1 -14.685  4.240  80.9 -96.1

B-10-Kgo-MKi-2  110.000 -1.9 99.037 10-Gko/Kgo/MKi-B  35.905  8.442  195.5  97.30 0 0 0

Kgo-10-B-1 -35.905 -8.442  195.5  97.3

B-10-Kli-Kro-1  110.000  0.2 98.934 B-10-Kli-Kro-2  16.650 -8.013  98.0 -90.10 0 0 0

Kro-10-B-1 -16.650  8.013  98.0 -90.1

B-10-Kli-Kro-2  110.000 -0.9 99.146 B-10-Kli-Kro-1 -16.539  7.489  96.1 -91.10 0 0 0

Kli-10-B-1  16.539 -7.489  96.1 -91.1

B-10-Kli-Ny1-1  110.000 -0.9 99.146 B-10-Kli-Ny1-2  10.584  0.363  56.1  99.90 0 0 0

Kli-10-B-1 -10.584 -0.363  56.1  99.9
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B-10-Kli-Ny1-2  110.000 -1.5 98.577 B-10-Kli-Ny1-1 -10.530 -0.950  56.3  99.60 0 0 0

Ny1-10-B-1  10.530  0.950  56.3  99.6

B-10-Kli-Rka-1  110.000 -0.9 99.146 B-10-Kli-Rka-2  4.107  0.081  21.7  100.00 0 0 0

Kli-10-B-1 -4.107 -0.081  21.7  100.0

B-10-Kli-Rka-2  110.000 -1.2 98.856 B-10-Kli-Rka-1 -4.097 -0.896  22.3  97.70 0 0 0

Rka-10-B-1  4.097  0.896  22.3  97.7

B-10-Kma-Rz3-1  110.000  7.0 100.505 B-10-Kma-Rz3-2 -23.896  1.276  125.0 -99.90 0 0 0

Kma-10-B-1  23.896 -1.276  125.0 -99.9

B-10-Kma-Rz3-2  110.000  7.6 100.768 B-10-Kma-Rz3-1  23.971 -1.290  125.0 -99.90 0 0 0

Rz3-10-B-1 -23.971  1.290  125.0 -99.9

B-10-Kma-Rz4-1  110.000  7.0 100.505 B-10-Kma-Rz4-2 -46.914  3.711  245.8 -99.70 0 0 0

Kma-10-B-1  46.914 -3.711  245.8 -99.7

B-10-Kma-Rz4-2  110.000  9.1 101.400 B-10-Kma-Rz4-1  47.445 -2.494  245.9 -99.90 0 0 0

Rz4-10-B-1 -47.445  2.494  245.9 -99.9

B-10-Kre-Nbu-1  110.000 -4.7 98.035 B-10-Kre-Nbu-2 -25.162 -7.645  140.8  95.70 0 0 0

Kre-10-B-1  25.162  7.645  140.8  95.7

B-10-Kre-Nbu-2  110.000 -3.9 99.391 B-10-Kre-Nbu-1  25.396  7.644  140.1  95.80 0 0 0

Nbu-10-B-1 -25.396 -7.644  140.1  95.8

B-10-MKi-Nbg-1  110.000 -5.0 95.862 B-10-MKi-Nbg-2 -1.247  1.278  9.8 -69.80 0 0 0

Nbg-10-B-1  1.247 -1.278  9.8 -69.8

B-10-MKi-Nbg-2  110.000 -5.0 95.842 B-10-MKi-Nbg-1  1.247 -1.448  10.5 -65.20 0 0 0

MKi-10-B-1 -1.247  1.448  10.5 -65.2

B-10-Mku-Nbi-1  110.000 -4.8 96.408 B-B-10-Mku-Nbi-1-2 -18.017  2.362  98.9 -99.20 0 0 0

Mku-10-B-1  18.017 -2.362  98.9 -99.2

B-10-Mku-Nta-1  110.000 -4.8 96.408 B-10-Mku-Nta-2 -4.526  2.839  29.1 -84.70 0 0 0

Mku-10-B-1  4.526 -2.839  29.1 -84.7

B-10-Mku-Nta-2  110.000 -4.5 96.222 B-10-Mku-Nta-1  4.537 -3.668  31.8 -77.80 0 0 0

Nta-10-B-1 -4.537  3.668  31.8 -77.8

B-10-Mr1-Mr2-1  110.000  0.0 97.917 B-10-Mr1-Mr2-2 -2.654 -1.462  16.2  87.60 0 0 0

Mr1-10-B-1  2.654  1.462  16.2  87.6

B-10-Mr1-Mr2-2  110.000  0.0 97.921 B-10-Mr1-Mr2-1  2.655  1.451  16.2  87.70 0 0 0

Mr2-10-B-2 -2.655 -1.451  16.2  87.7

B-10-Mr2/Nte-1  110.000  0.0 97.921 10-Mr2/Nte-B  3.691  0.941  20.4  96.90 0 0 0

Mr2-10-B-2 -3.691 -0.941  20.4  96.9

B-10-Mr2/Nte-2  110.000 -0.2 97.727 10-Mr2/Nte-B -3.686 -1.578  21.5  91.90 0 0 0

Nte-10-B-1  3.686  1.578  21.5  91.9

B-10-Mr2-Rz2-1  110.000  0.0 97.921 B-10-Mr2-Rz2-2 -6.345 -2.392  36.3  93.60 0 0 0

Mr2-10-B-1  6.345  2.392  36.3  93.6

B-10-Mr2-Rz2-2  110.000  0.1 98.226 B-10-Mr2-Rz2-1  6.358  2.019  35.6  95.30 0 0 0
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Rz2-10-B-1 -6.358 -2.019  35.6  95.3

B-10-Msh-Nga-1  110.000 -6.2 95.776 B-10-Msh-Nga-2  0.417 -2.480  13.8 -16.60 0 0 0

Msh-10-B-1 -0.417  2.480  13.8 -16.6

B-10-Msh-Nga-2  110.000 -6.3 96.099 B-10-Msh-Nga-1 -0.414  1.214  7.0 -32.30 0 0 0

Nga-10-B-1  0.414 -1.214  7.0 -32.3

B-10-Msh-Rbo-1  110.000 -6.2 95.776 B-10-Msh-Rbo-2 -2.236 -2.718  19.3  63.50 0 0 0

Msh-10-B-1  2.236  2.718  19.3  63.5

B-10-Msh-Rbo-2  110.000 -6.1 95.932 B-10-Msh-Rbo-1  2.239  2.448  18.1  67.50 0 0 0

Rbo-20-B-1 -2.239 -2.448  18.1  67.5

B-10-Nbi-Ny1-1  110.000 -3.7 97.007 B-10-Nbi-Ny1-2 -21.164  1.132  114.7 -99.90 0 0 0

Nbi-10-B-1  21.164 -1.132  114.7 -99.9

B-10-Nbi-Ny1-2  110.000 -1.5 98.577 B-10-Nbi-Ny1-1  21.558 -1.513  115.1 -99.80 0 0 0

Ny1-10-B-1 -21.558  1.513  115.1 -99.8

B-10-Nga-Rln-1  110.000 -6.3 96.099 B-10-Nga-Rln-2 -6.264  0.291  34.3 -99.90 0 0 0

Nga-10-B-1  6.264 -0.291  34.3 -99.9

B-10-Nga-Rln-2  110.000 -5.6 96.498 B-10-Nga-Rln-1  6.301 -1.402  35.1 -97.60 0 0 0

Rln-10-B-1 -6.301  1.402  35.1 -97.6

B-10-Ny2-Rln-1  110.000 -5.5 96.365 B-10-Ny2-Rln-2  1.816 -3.597  21.9 -45.10 0 0 0

Ny2-10-B-1 -1.816  3.597  21.9 -45.1

B-10-Ny2-Rln-2  110.000 -5.6 96.498 B-10-Ny2-Rln-1 -1.812  3.259  20.3 -48.60 0 0 0

Rln-10-B-1  1.812 -3.259  20.3 -48.6

B-20-Bta-Gte-D  220.000  0.0 99.917 20-Gte-B  0.000 -7.119  18.7  0.00 0 0 0

Bta-20-B-1  0.000  7.119  18.7  0.0

B-20-Bta-Mmb-1D  220.000  0.0 99.917 B-20-Bta-Mmb-2D -17.750  1.899  46.9 -99.40 0 0 0

Bta-20-B-1  17.750 -1.899  46.9 -99.4

B-20-Bta-Mmb-2D  220.000  0.1 99.915 B-20-Bta-Mmb-1D  17.755 -8.123  51.3 -90.90 0 0 0

Mmb-20-B-1 -17.755  8.123  51.3 -90.9

B-20-Bwi-KB2-1  220.000  2.0 101.058 B-20-Bwi-KB2-2  0.000 -0.413  1.1  0.00 0 0 0

Bwi-20-B-1  0.000  0.413  1.1  0.0

B-20-Bwi-KB2-2  220.000  2.0 101.058 B-20-Bwi-KB2-1  0.000  0.000  0.0  0.00 0 0 0

Kb2-20-B-1  0.000  0.000  0.0  0.0

B-20-Bwi-KbW-1  220.000  2.0 101.058 B-20-Bwi-KbW-2 -74.798  7.323  195.2 -99.50 0 0 0

Bwi-20-B-1  74.798 -7.323  195.2 -99.5

B-20-Bwi-KbW-2  220.000  2.1 101.080 B-20-Bwi-KbW-1  74.829 -7.690  195.3 -99.50 0 0 0

G-KbW-1-B-3 -74.829  7.690  195.3 -99.5

B-20-Bwi-Kma-1  220.000  2.0 101.058 B-20-Bwi-Kma-2 -70.069 -1.588  182.0  100.00 0 0 0

Bwi-20-B-1  70.069  1.588  182.0  100.0

B-20-Bwi-Kma-2  220.000  4.5 101.822 B-20-Bwi-Kma-1  70.741 -8.104  183.5 -99.40 0 0 0

Kma-20-B-1 -70.741  8.104  183.5 -99.4
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B-20-Bwi-Rba-1D  220.000  2.0 101.058 B-20-Bwi-Rba-2D  56.810 -17.961  154.7 -95.30 0 0 0

Bwi-20-B-1 -56.810  17.961  154.7 -95.3

B-20-Bwi-Rba-2D  220.000  1.4 100.978 B-20-Bwi-Rba-1D -56.678  1.328  147.3 -100.00 0 0 0

Rba-20-B-1  56.678 -1.328  147.3 -100.0

B-20-Gma-Rba-2  220.000  1.4 100.978 20-Gma-B  0.000 -2.885  7.5  0.00 0 0 0

Rba-20-B-1  0.000  2.885  7.5  0.0

B-20-Kgo-Kli-1  220.000  0.0 99.772 B-20-Kgo-Kli-2 -68.628 -11.107  182.9  98.70 0 0 0

Kgo-20-B-1  68.628  11.107  182.9  98.7

B-20-Kgo-Kli-2  220.000  0.6 100.131 B-20-Kgo-Kli-1  68.779  9.012  181.8  99.20 0 0 0

Kli-20-B-1 -68.779 -9.012  181.8  99.2

B-20-Kgo-Rwa-1  220.000  0.0 99.772 B-20-Kgo-Rwa-2  47.707 -5.706  126.4 -99.30 0 0 0

Kgo-20-B-1 -47.707  5.706  126.4 -99.3

B-20-Kgo-Rwa-2  220.000 -0.2 99.718 B-20-Kgo-Rwa-1 -47.659  4.065  125.9 -99.60 0 0 0

Rwa-20-B-1  47.659 -4.065  125.9 -99.6

B-20-Kli-Bwi-1  220.000  2.0 101.058 B-20-Kli-Bwi-2  85.070  11.104  222.8  99.20 0 0 0

Bwi-20-B-1 -85.070 -11.104  222.8  99.2

B-20-Kli-Bwi-2  220.000  0.6 100.131 B-20-Kli-Bwi-1 -84.599 -14.785  225.1  98.50 0 0 0

Kli-20-B-1  84.599  14.785  225.1  98.5

B-20-Kri-Rba-1  220.000  1.4 100.999 B-20-Kri-Rba-2  0.000  0.000  0.0  0.00 0 0 0

Kri-20-B-1  0.000  0.000  0.0  0.0

B-20-Kri-Rba-2  220.000  1.4 100.978 B-20-Kri-Rba-1  0.000 -2.885  7.5  0.00 0 0 0

Rba-20-B-1  0.000  2.885  7.5  0.0

B-20-Mmb-Rwa-1D  220.000  0.1 99.915 B-20-Mmb-Rwa-2D  54.810 -2.013  144.1 -99.90 0 0 0

Mmb-20-B-1 -54.810  2.013  144.1 -99.9

B-20-Mmb-Rwa-2D  220.000 -0.2 99.718 B-20-Mmb-Rwa-1D -54.724 -9.404  146.1  98.60 0 0 0

Rwa-20-B-1  54.724  9.404  146.1  98.6

B-20-Mra-Sha-2D  220.000 -0.7 99.372 20-Mra-B -48.540 -24.719  143.9  89.10 0 0 0

Sha-20-B-1  48.540  24.719  143.9  89.1

B-20-Nbu-Rsu-1  220.000 -0.9 99.488 B-20-Nbu-Rsu-2 -32.103 -13.082  91.4  92.60 0 0 0

Nbu-20-B-1  32.103  13.082  91.4  92.6

B-20-Nbu-Rsu-2  220.000 -0.9 99.495 B-20-Nbu-Rsu-1  32.104  13.020  91.4  92.70 0 0 0

Rsu-20-B-1 -32.104 -13.020  91.4  92.7

B-20-Rba-Sha-1  220.000  1.4 100.978 B-20-Rba-Sha-2  53.695  4.022  139.9  99.70 0 0 0

Rba-20-B-1 -53.695 -4.022  139.9  99.7

B-20-Rba-Sha-2  220.000 -0.7 99.372 B-20-Rba-Sha-1 -53.221 -16.211  146.9  95.70 0 0 0

Sha-20-B-1  53.221  16.211  146.9  95.7

B-20-Rlm-Rsu-1D  220.000 -0.6 99.523 B-20-Rlm-Rsu-2D  17.140 -18.130  65.8 -68.70 0 0 0

Rlm-20-B-1 -17.140  18.130  65.8 -68.7

B-20-Rlm-Rsu-2D  220.000 -0.9 99.495 B-20-Rlm-Rsu-1D -17.125 -13.968  58.3  77.50 0 0 0
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Rsu-20-B-1  17.125  13.968  58.3  77.5

B-20-Rlm-Rwa-1D  220.000 -0.6 99.523 B-20-Rlm-Rwa-2D -95.159 -8.174  251.8  99.60 0 0 0

Rlm-20-B-1  95.159  8.174  251.8  99.6

B-20-Rlm-Rwa-2D  220.000 -0.2 99.718 B-20-Rlm-Rwa-1D  95.315  1.787  250.9  100.00 0 0 0

Rwa-20-B-1 -95.315 -1.787  250.9  100.0

B-20-Sha-Rlm-1D  220.000 -0.7 99.372 B-20-Sha-Rlm-2D -15.281 -14.011  54.8  73.70 0 0 0

Sha-20-B-1  15.281  14.011  54.8  73.7

B-20-Sha-Rlm-2D  220.000 -0.6 99.523 B-20-Sha-Rlm-1D  15.292 -2.340  40.8 -98.80 0 0 0

Rlm-20-B-1 -15.292  2.340  40.8 -98.8

B-20-Smb-Rba-1  220.000  1.4 100.981 B-20-Smb-Rba-2  0.000  0.000  0.0  0.00 0 0 0

Smb-20-B-1  0.000  0.000  0.0  0.0

B-20-Smb-Rba-2  220.000  1.4 100.978 B-20-Smb-Rba-1  0.000 -1.113  2.9  0.00 0 0 0

Rba-20-B-1  0.000  1.113  2.9  0.0

B-.6-Mr1-Rz1-1  6.600 -1.6 99.291 B-.6-Mr1-Rz1-2 -1.732 -1.010  176.7  86.40 0 0 0

Mr1-.6-B-1  1.732  1.010  176.7  86.4

B-.6-Mr1-Rz1-2  6.600 -1.3 100.179 B-.6-Mr1-Rz1-1  1.743  1.027  176.7  86.20 0 0 0

Rz1-.6-B-1 -1.743 -1.027  176.7  86.2

B-B-10-Mku-Nbi-1-2  110.000 -3.7 97.007 B-10-Mku-Nbi-1  18.177 -2.667  99.4 -98.90 0 0 0

Nbi-10-B-1 -18.177  2.667  99.4 -98.9

Bga-3-B-1  30.000 -4.2 99.441  8.496 17.542 Bga-10-B-1 -17.542 -8.496  377.2  90.00 0

Bga-10-B-1  110.000 -0.2 97.214 Bga-.6-B-1  0.000  0.000  0.0  0.00 0 0 0

-6.000Bga-3-B-1  17.578  10.096  109.4  86.7

B-10-Bga-Nte-1 -2.678 -4.509  28.3  51.1

B-10-Bga-Gsh-1 -14.900 -5.587  85.9  93.6

Bga-.6-B-1  6.600 -0.2 97.214 Bga-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Bre-1-B-1  15.000 -6.8 99.106  8.689 17.941 Bre-10-B-1 -8.970 -4.345  387.1  90.00 0

Bre-10-B-1 -8.970 -4.345  387.1  90.0

Bre-10-B-1 -4.000 110.000 -4.2 97.648 Bre-1-B-1  8.994  4.873  55.0  87.90 0 0 0

-4.000Bre-1-B-1  8.994  4.873  55.0  87.9

B-10-Bre-Jb1-1  49.637  21.342  290.4  91.9

B-10-Bre-Sha-1D -103.606 -40.397  597.7  93.2

B-10-Bre-Gso-1  35.980  9.310  199.8  96.8

Bta-3-B-1  30.000 -2.9 99.706  3.469 7.162 Bta-10-B-1 -7.162 -3.469  153.6  90.00 0

Bta-10-B-1 -2.000 110.000 -1.2 99.239 Bta-3-B-1  7.168  3.734  42.7  88.70 0 0 0

Bta-20-B-1 -17.741 -4.792  97.2  96.5

B-10-Bta-Kgo-1  6.273 -2.368  35.5 -93.6

B-10-Bta-Hye-1  4.299  3.426  29.1  78.2

Bta-20-B-1  220.000  0.0 99.917 Bta-10-B-1  17.750  5.221  48.6  95.90 0 0 0

B-20-Bta-Mmb-1D -17.750  1.899  46.9 -99.4
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B-20-Bta-Gte-D  0.000 -7.119  18.7  0.0

Bwi-3-B-1  30.000  0.6 99.632  1.443 2.980 Bwi-20-B-1 -2.980 -1.443  64.0  90.00 0

Bwi-10-B-1  110.000  2.0 101.058 Bwi-20-B-1  0.000  0.000  0.0  0.00 0 0 0

Bwi-20-B-1  220.000  2.0 101.058 Bwi-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Bwi-3-B-1  2.987  1.535  8.7  88.9

B-20-Bwi-Rba-1D  56.810 -17.961  154.7 -95.3

B-20-Kli-Bwi-1  85.070  11.104  222.8  99.2

B-20-Bwi-Kma-1 -70.069 -1.588  182.0  100.0

B-20-Bwi-KB2-1  0.000 -0.413  1.1  0.0

B-20-Bwi-KbW-1 -74.798  7.323  195.2 -99.5

C-Gfu-B-3  30.000 -7.3 100.193 -13.050 0.000 Gfu-3-B-1  0.000  13.050  250.7  0.00 0

C-Gsh-1-B  11.000  3.0 100.000 Gsh-1-B-1  0.000  0.000  0.0  0.00 0 0 0

C-MKi-3-B  30.000 -6.7 96.243 MKi-3-B-1  0.000  0.000  0.0  0.00 0 0 0

C-Mku-B-.6  6.600 -6.6 99.439 -9.888 0.000 Mku-.6-B-6  0.000  9.888  869.9  0.00 0

C-Msh-1-B  15.000 -9.5 96.992 -9.407 0.000 Msh-1-B-1  0.000  9.407  373.3  0.00 0

C-Nde-B  30.000 -6.8 99.221 Nde-3-B-1  0.000  0.000  0.0  0.00 0 0 0

C-Nga-B-3  30.000 -8.3 99.719 -4.972 0.000 Nga-3-B-1  0.000  4.972  96.0  0.00 0

C-Rbo-B-3  30.000 -7.9 99.790 -9.958 0.000 Rbo-3-B-1  0.000  9.958  192.0  0.00 0

C-Rln-3-B  30.000 -7.7 99.627 -9.926 0.000 Rln-3-B-1  0.000  9.926  191.7  0.00 0

C-Rwi-B-1  15.000 -8.1 99.886 -4.989 0.000 Rwi-1-B-1  0.000  4.989  192.2  0.00 0

Cyi-3-B-1  30.000  1.3 99.443 B-3-Cyi-Cyi/Nko-1  0.149 -0.003  2.9 -100.00 0 0 0

G-Cyi-3-B -0.149  0.003  2.9 -100.0

Cyi-3-B-2  30.000  1.3 99.443 N-Cyi-04-1 -0.149  0.003  2.9 -100.00 0 0 0

G-Cyi-3-B  0.149 -0.003  2.9 -100.0

G-Cyi-3-B  30.000  1.3 99.443 Cyi-3-B-1  0.149 -0.003  2.9 -100.00 0 0 0

Cyi-3-B-2 -0.149  0.003  2.9 -100.0

Gfu-3-B-1  30.000 -7.3 100.193  3.256 6.723 Gfu-10-B-1 -2.241  3.265  76.1 -56.60 0

Gfu-10-B-1 -2.241  3.265  76.1 -56.6

Gfu-10-B-1 -2.241  3.265  76.1 -56.6

C-Gfu-B-3  0.000 -13.050  250.7  0.0

Gfu-10-B-1  110.000 -5.5 96.697 Gfu-3-B-1  2.263 -3.080  20.7 -59.20 0 0 0

Gfu-3-B-1  2.263 -3.080  20.7 -59.2

Gfu-3-B-1  2.263 -3.080  20.7 -59.2

10-Gfu/Mku/Rln-B -6.788  9.239  62.2 -59.2

G-Gko-1-B  15.000 -7.1 99.813 Gko-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Gko-1-B-2  0.000  0.000  0.0  0.0

G-Gko-3-B  15.000 -7.1 99.813 Gko-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Gko-3-B  0.000  0.000  0.0  0.0

G-Gko-10-B  110.000 -5.1 95.802 Gko-10-B-1  0.000  0.000  0.0  0.00 0 0 0
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Gko-10-B-2  0.000  0.000  0.0  0.0

G-Gsh-1-B  11.000  3.0 100.000 Gsh-1-B-1  15.000  6.279  853.5  92.20 0 0 0

Gsh-1-B-2 -15.000 -6.279  853.5  92.2

Gha-3-B-1  30.000 -7.0 98.914  5.841 12.061 Gha-10-B-1 -12.061 -5.841  260.7  90.00 0

Gha-10-B-1 -5.000 110.000 -5.3 95.478 Gha-3-B-1  12.071  6.300  74.9  88.70 0 0 0

B-10-Gha-MKi-1 -16.217 -3.319  91.0  98.0

B-10-Gha-Nde-1  4.146 -2.981  28.1 -81.2

G-Jb2-10-B  110.000 -4.9 96.273 Jb2-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Jb2-10-B-2  0.000  0.000  0.0  0.0

G-Jb3-1-B  15.000 -7.4 98.952 Jb3-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Jb3-1-B-2  0.000  0.000  0.0  0.0

G-KbW-1-B-1  11.000  8.8 102.037 KbW-1-B-3 -17.000  0.000  874.5  100.00 0 0 0

KbW-1-B-2  17.000  0.000  874.5  100.0

G-KbW-1-B-2  11.000  8.8 102.037 KbW-1-B-1  8.000  0.000  411.5  100.00 0 0 0

KbW-1-B-4 -8.000  0.000  411.5  100.0

G-KbW-1-B-3  220.000  2.1 101.080 B-20-Bwi-KbW-2  74.829 -7.690  195.3 -99.50 0 0 0

KbW-20-B-2 -74.829  7.690  195.3 -99.5

Gko-1-B-1  15.000 -7.1 99.813  8.981 18.544 Gko-10-B-1 -6.181 -2.994  264.9  90.00 0

Gko-10-B-1 -6.181 -2.994  264.9  90.0

Gko-10-B-1 -6.181 -2.994  264.9  90.0

G-Gko-1-B  0.000  0.000  0.0  0.0

G-Gko-3-B  0.000  0.000  0.0  0.0

Gko-1-B-2  15.000 -7.1 99.813 G-Gko-1-B  0.000  0.000  0.0  0.00 0 0 0

Gko-3-B  15.000 -7.1 99.813 G-Gko-3-B  0.000  0.000  0.0  0.00 0 0 0

Gko-10-B-1 -6.000 110.000 -5.1 95.802 Gko-1-B-1  6.197  3.284  38.4  88.40 0 0 0

-6.000Gko-1-B-1  6.197  3.284  38.4  88.4

-6.000Gko-1-B-1  6.197  3.284  38.4  88.4

B-10-Gko-Jb1-1 -12.424 -9.856  86.9  78.3

B-10-Gko-MKi-1 -6.166  0.005  33.8  100.0

G-Gko-10-B  0.000  0.000  0.0  0.0

Gko-10-B-2  110.000 -5.1 95.802 G-Gko-10-B  0.000  0.000  0.0  0.00 0 0 0

G-Kse-1-B  110.000 -5.4 95.867 Gso-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Kse-10-B1  0.000  0.000  0.0  0.0

G-Mku-10-B  110.000 -4.8 96.408 Mku-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Mku-10-B-2  0.000  0.000  0.0  0.0

G-Mku-.6-B  6.600 -6.6 99.439 Mku-.6-B-4  12.000  0.000  1055.7  100.00 0 0 0

Mku-.6-B-2 -12.000  0.000  1055.7  100.0

G-Mmb-3-B  30.000  5.4 99.267 Mmb-3-B-1  79.820  0.025  1547.5  100.00 0 0 0

Mmb-3-B-2 -79.820 -0.025  1547.5  100.0
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G-Mus-3-B  30.000 -1.4 99.239 Mus-3-B -0.997 -0.728  23.9  80.80 0 0 0

Rka-3-B-1  0.997  0.728  23.9  80.8

G-Nko-3-B  30.000  1.3 99.492 Nko-3-B-1  0.299 -0.007  5.8 -100.00 0 0 0

Nko-3-B-2 -0.299  0.007  5.8 -100.0

G-NtB-3-B  30.000 -3.3 97.902 Kgo-3-B-1  2.494  1.793  60.4  81.20 0 0 0

NtB-3-B1 -2.494 -1.793  60.4  81.2

G-Ny1-3-B  30.000  0.1 99.054 Ny1-3-B-1  13.984 -0.713  272.0 -99.90 0 0 0

Ny1-3-B-2 -13.984  0.713  272.0 -99.9

G-Ny2-3-B  30.000 -4.9 99.716 Ny2-3-B-1  8.486 -0.290  163.9 -99.90 0 0 0

Ny2-3-B-2 -8.486  0.290  163.9 -99.9

G-Rka5-3-B  30.000 -1.4 99.239 Rka5-3-B -1.496 -0.340  29.8  97.50 0 0 0

Rka-3-B-1  1.496  0.340  29.8  97.5

G-Rka-3-B  30.000 -1.4 99.239 Rka-3-B-1  3.342  0.604  65.9  98.40 0 0 0

Rka-3-B-2 -3.342 -0.604  65.9  98.4

G-Rsu-10-B  110.000  0.6 99.423 Rsu-10-B-1  14.987 -0.569  79.2 -99.90 0 0 0

Rsu-10-B-2 -14.987  0.569  79.2 -99.9

G-Rwa-3-B  30.000 -1.1 98.954 Rwa-3-B-1  0.000  0.000  0.0  0.00 0 0 0

Rwa-3-B-2  0.000  0.000  0.0  0.0

G-Rz1-.06-B  0.600  0.0 101.951 N-Rz1-.06-B-1-1  1.750  1.085  1943.4  85.00 0 0 0

N-Rz1-.06-B-1-2 -1.750 -1.085  1943.4  85.0

G-Rz2-.6-B  6.600  2.7 100.000 Rz2-.6-B-1-1  6.375  2.341  594.1  93.90 0 0 0

Rz2-.6-B-1-2 -6.375 -2.341  594.1  93.9

G-Rz3-.6-B  6.600  10.7 100.742 Rz3-.6-B-1-1  24.000  0.000  2084.0  100.00 0 0 0

N-Rz4-.6-1 -24.000  0.000  2084.0  100.0

G-Rz4-.6-B  6.600  12.1 101.378 Rz4-.6-B-1-1  47.500  0.000  4098.7  100.00 0 0 0

Rz4-.6-B-1-2 -47.500  0.000  4098.7  100.0

Gsh-1-B-1  11.000  3.0 100.000 Gsh-10-B  7.500  3.140  426.7  92.20 0 0 0

Gsh-10-B  7.500  3.140  426.7  92.2

G-Gsh-1-B -15.000 -6.279  853.5  92.2

C-Gsh-1-B  0.000  0.000  0.0  0.0

Gsh-1-B-2*  11.000  3.0 100.000  6.279 15.000 G-Gsh-1-B  15.000  6.279  853.5  92.20 0

Gsh-10-B  110.000  0.1 97.782 Gsh-1-B-1 -7.478 -2.699  42.7  94.10 0 0 0

Gsh-1-B-1 -7.478 -2.699  42.7  94.1

B-10-Bga-Gsh-2  14.956  5.399  85.3  94.1

G-Smb-1-B  11.000  1.4 100.981 N-Smb-1  0.000  0.000  0.0  0.00 0 0 0

Smb-1-B-2N  0.000  0.000  0.0  0.0

Gso-1-B-1  15.000 -7.1 99.318  5.884 12.150 Gso-10-B-1 -12.150 -5.884  523.2  90.00 0

Gso-10-B-1 -5.000 110.000 -5.4 95.867 Gso-1-B-1  12.160  6.346  75.1  88.70 0 0 0

B-10-Gso-Nde-1  8.028  8.705  64.8  67.8
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10-Bre/Gso/Msh-B -20.188 -15.051  137.9  80.2

G-Kse-1-B  0.000  0.000  0.0  0.0

Hye-3-B-1  30.000 -2.9 99.235  3.439 7.101 Hye-10-B-1 -7.101 -3.439  153.0  90.00 0

Hye-10-B-1 -2.000 110.000 -1.3 98.785 Hye-3-B-1  7.114  3.692  42.6  88.80 0 0 0

B-10-Bta-Hye-2 -4.287 -3.962  31.0  73.4

B-10-Hye-Rka-1 -2.827  0.270  15.1 -99.5

Jb1-10-B-1 -5.000 110.000 -4.9 96.273 Jb1-1-B-1  17.919  9.677  111.0  88.00 0 0 0

B-10-Jb1-Jb2-1  0.000 -0.036  0.2  0.0

B-10-Jb1-Rln-2  7.817 -6.085  54.0 -78.9

B-10-Bre-Jb1-2 -49.195 -20.639  290.9  92.2

B-10-Gko-Jb1-2  12.454  9.674  86.0  79.0

B-10-Jb1-Nbg-1  11.006  7.410  72.3  83.0

Jb1-1-B-1  15.000 -7.4 98.952  8.668 17.896 Jb1-10-B-1 -17.896 -8.667  773.5  90.00 0

B-1-Jb1-Jb3-1  0.000  0.000  0.0  0.0

Jb2-.6-B-1  6.600 -4.9 99.251 Jb2-10-B-2  0.000  0.000  0.0  0.00 0 0 0

Jb2-10-B-2  0.000  0.000  0.0  0.0

Jb2-10-B-1  110.000 -4.9 96.273 B-10-Jb1-Jb2-2  0.000  0.000  0.0  0.00 0 0 0

G-Jb2-10-B  0.000  0.000  0.0  0.0

Jb2-10-B-2 -3.000 110.000 -4.9 96.273 Jb2-.6-B-1  0.000  0.000  0.0  0.00 0 0 0

-3.000Jb2-.6-B-1  0.000  0.000  0.0  0.0

G-Jb2-10-B  0.000  0.000  0.0  0.0

Jb3-1-B-1  15.000 -7.4 98.952 B-1-Jb1-Jb3-2  0.000  0.000  0.0  0.00 0 0 0

G-Jb3-1-B  0.000  0.000  0.0  0.0

Jb3-1-B-2  15.000 -7.4 98.952 G-Jb3-1-B  0.000  0.000  0.0  0.00 0 0 0

Jb3-1-B-2d  0.000  0.000  0.0  0.0

Jb3-1-B-2d  15.000 -7.4 98.952 Jb3-1-B-2  0.000  0.000  0.0  0.00 0 0 0

Kb2-20-B-1  220.000  2.0 101.058 B-20-Bwi-KB2-2  0.000  0.000  0.0  0.00 0 0 0

Kba-3-B-1  30.000 -8.9 99.214  3.199 6.606 Kba-10-B-1 -6.606 -3.199  142.4  90.00 0

Kba-10-B-1 -6.000 110.000 -6.0 96.316 Kba-3-B-1  6.641  3.655  41.3  87.60 0 0 0

10-Kba/Msh/Rwi-B  11.544  0.857  63.1  99.7

B-10-Kba-Kre-1 -18.185 -4.512  102.1  97.1

Kbo-3-B-1  30.000 -2.8 97.200  1.381 2.851 Kbo-10-B-1 -2.851 -1.381  62.7  90.00 0

Kbo-10-B-1 -2.000 110.000 -0.1 98.058 Kbo-3-B-1  2.866  1.556  17.5  87.90 0 0 0

10-Kbo/Kro/Mr2-B -2.866 -1.556  17.5  87.9

Kbu-1-B-1  11.000  3.8 98.889 Kbu-3-B-1  1.957 -0.502  107.2 -96.90 0 0 0

Kbu-10-B-1  10.817 -0.811  575.8 -99.7

Kbu-10-B-1  11.360 -0.822  604.5 -99.7

B-1-Kbu-KbW-1F_T -24.134  2.134  1286.0 -99.6

Kbu-3-B-1 -1.000 30.000  1.2 98.742 Kbu-1-B-1 -1.949  0.594  39.7 -95.70 0 0 0
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B-3-Kbu-Kro/Nko-2  1.949 -0.594  39.7 -95.7

Kbu-10-B-1  110.000  0.8 99.144 Kbu-1-B-1 -10.787  1.384  57.6 -99.20 0 0 0

Kbu-1-B-1 -11.330  1.424  60.5 -99.2

B-10-Kbu-Kro-1  22.117 -2.808  118.0 -99.2

KbW-1-B-1  11.000  8.8 102.037 KbW-1-B-2  8.000  0.000  411.5  100.00 0 0 0

G-KbW-1-B-2 -8.000  0.000  411.5  100.0

KbW-1-B-2  11.000  8.8 102.037 KbW-1-B-1 -8.000  0.000  411.5  100.00 0 0 0

B-1-Kbu-KbW-2F_T  25.000  0.000  1286.0  100.0

G-KbW-1-B-1 -17.000  0.000  874.5  100.0

KbW-1-B-3  11.000  8.8 102.037  0.000 17.000 G-KbW-1-B-1  17.000  0.000  874.5  100.00 0

KbW-1-B-4  11.000  8.8 102.037  0.000 8.000 G-KbW-1-B-2  8.000  0.000  411.5  100.00 0

KbW-1-B-5  20.000  7.9 100.780  0.000 75.000 KbW-20-B-2  75.000  0.000  2148.3  100.00 0

KbW-20-B-2  220.000  2.1 101.080 KbW-1-B-5 -74.829  7.690  195.3 -99.50 0 0 0

G-KbW-1-B-3  74.829 -7.690  195.3 -99.5

Kgo-3-B-1  30.000 -3.3 97.902  4.027 8.314 Kgo-10-B-1 -2.910 -1.117  61.3  93.40 0

Kgo-10-B-1 -2.910 -1.117  61.3  93.4

G-NtB-3-B -2.494 -1.793  60.4  81.2

Kgo-10-B-1  110.000 -1.9 99.037 Kgo-3-B-1  2.916  1.201  16.7  92.50 0 0 0

Kgo-3-B-1  2.916  1.201  16.7  92.5

Kgo-20-B-1 -20.895 -15.655  138.4  80.0

B-10-Kgo-MKi-2  35.905  8.442  195.5  97.3

B-10-Kgo-Kli-1 -14.602  3.550  79.6 -97.2

B-10-Bta-Kgo-2 -6.239  1.261  33.7 -98.0

Kgo-20-B-1 -2.000 220.000  0.0 99.772 Kgo-10-B-1  20.921  16.813  70.6  77.90 0 0 0

B-20-Kgo-Kli-1 -68.628 -11.107  182.9  98.7

B-20-Kgo-Rwa-1  47.707 -5.706  126.4 -99.3

Kli-3-B-1  30.000 -3.5 99.030  1.428 2.948 Kli-10-B-1 -2.948 -1.428  63.7  90.00 0

Kli-10-B-1 -3.000 110.000 -0.9 99.146 Kli-3-B-1  2.974  1.608  17.9  88.00 0 0 0

Kli-20-B-1 -15.810 -5.301  88.3  94.8

B-10-Kgo-Kli-2  14.685 -4.240  80.9 -96.1

B-10-Kli-Kro-2 -16.539  7.489  96.1 -91.1

B-10-Kli-Rka-1  4.107  0.081  21.7  100.0

B-10-Kli-Ny1-1  10.584  0.363  56.1  99.9

Kli-20-B-1  220.000  0.6 100.131 Kli-10-B-1  15.820  5.773  44.1  93.90 0 0 0

B-20-Kgo-Kli-2  68.779  9.012  181.8  99.2

B-20-Kli-Bwi-2 -84.599 -14.785  225.1  98.5

Kma-10-B-1  110.000  7.0 100.505 Kma-20-B-1  35.405 -2.494  185.4 -99.80 0 0 0

Kma-20-B-1  35.405 -2.494  185.4 -99.8

B-10-Kma-Rz3-1 -23.896  1.276  125.0 -99.9
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B-10-Kma-Rz4-1 -46.914  3.711  245.8 -99.7

Kma-20-B-1  1.000 220.000  4.5 101.822 Kma-10-B-1 -35.370  4.052  91.8 -99.40 0 0 0

 1.000Kma-10-B-1 -35.370  4.052  91.8 -99.4

B-20-Bwi-Kma-2  70.741 -8.104  183.5 -99.4

Kre-3-B-1  30.000 -6.6 100.275  3.261 6.733 Kre-10-B-1 -6.733 -3.261  143.6  90.00 0

Kre-10-B-1 -4.000 110.000 -4.7 98.035 Kre-3-B-1  6.747  3.539  40.8  88.60 0 0 0

B-10-Kba-Kre-2  18.415  4.106  101.0  97.6

B-10-Kre-Nbu-1 -25.162 -7.645  140.8  95.7

Kri-20-B-1  220.000  1.4 100.999 B-20-Kri-Rba-1  0.000  0.000  0.0  0.00 0 0 0

Kro-3-B-1  30.000 -0.2 97.814  1.396 2.883 Kro-10-B-1 -0.522 -1.813  37.1  27.70 0

B-3-Kbu-Kro-2 -2.361  0.417  47.2 -98.5

Kro-10-B-1 -2.000 110.000  0.2 98.934 Kro-3-B-1  0.527  1.875  10.3  27.10 0 0 0

B-10-Kbu-Kro-2 -22.042  2.639  117.8 -99.3

B-10-Kbo-Kro-1  4.865  3.499  31.8  81.2

B-10-Kli-Kro-1  16.650 -8.013  98.0 -90.1

Kse-10-B1  110.000 -5.4 95.867 G-Kse-1-B  0.000  0.000  0.0  0.00 0 0 0

MKi-3-B-1  30.000 -6.7 96.243  5.562 11.484 MKi-10-B-1 -11.484 -5.562  255.1  90.00 0

C-MKi-3-B  0.000  0.000  0.0  0.0

MKi-10-B-1 -2.000 110.000 -5.0 95.842 MKi-3-B-1  11.494  6.001  71.0  88.60 0 0 0

10-Gko/Kgo/MKi-B -29.003 -7.755  164.4  96.6

B-10-MKi-Nbg-2  1.247 -1.448  10.5 -65.2

B-10-Gha-MKi-2  16.263  3.203  90.8  98.1

Mku-3-B-1  1.000 30.000 -9.5 97.626  11.736 24.232 Mku-.6-B-1 -12.116 -5.868  265.4  90.00 0

 1.000Mku-.6-B-3 -12.116 -5.868  265.4  90.0

Mku-10-B-1 -4.000 110.000 -4.8 96.408 Mku-.6-B-5  12.277  3.875  70.1  95.40 0 0 0

B-10-Gfu-Mku-2  10.266 -9.075  74.6 -74.9

B-10-Mku-Nta-1 -4.526  2.839  29.1 -84.7

B-10-Mku-Nbi-1 -18.017  2.362  98.9 -99.2

G-Mku-10-B  0.000  0.000  0.0  0.0

Mku-10-B-2  110.000 -4.8 96.408 G-Mku-10-B  0.000  0.000  0.0  0.00 0 0 0

Mku-.6-B-1  6.600 -6.6 99.439 Mku-3-B-1  12.134  6.676  1218.3  87.60 0 0 0

Mku-.6-B-4 -6.000  0.000  527.8  100.0

Mku-.6-B-3  0.000 -2.472  217.5  0.0

Mku-.6-B-5 -6.134 -1.732  560.7  96.2

Mku-.6-B-6  0.000 -2.472  217.5  0.0

Mku-.6-B-2  6.600 -6.6 99.439  0.000 12.000 G-Mku-.6-B  12.000  0.000  1055.7  100.00 0

Mku-.6-B-3  6.600 -6.6 99.439 Mku-3-B-1  12.134  6.676  1218.3  87.60 0 0 0

Mku-.6-B-4 -6.000  0.000  527.8  100.0

Mku-.6-B-1  0.000  2.472  217.5  0.0
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Mku-.6-B-5 -6.134 -1.732  560.7  96.2

Mku-.6-B-6  0.000 -7.416  652.4  0.0

Mku-.6-B-4  6.600 -6.6 99.439 Mku-.6-B-1  6.000  0.000  527.8  100.00 0 0 0

Mku-.6-B-3  6.000  0.000  527.8  100.0

G-Mku-.6-B -12.000  0.000  1055.7  100.0

Mku-.6-B-5  6.600 -6.6 99.439 Mku-10-B-1 -12.268 -3.464  1121.4  96.20 0 0 0

Mku-.6-B-1  6.134  1.732  560.7  96.2

Mku-.6-B-3  6.134  1.732  560.7  96.2

Mku-.6-B-6  6.600 -6.6 99.439 C-Mku-B-.6  0.000 -9.888  869.9  0.00 0 0 0

Mku-.6-B-3  0.000  7.416  652.4  0.0

Mku-.6-B-1  0.000  2.472  217.5  0.0

Mmb-3-B-1  30.000  5.4 99.267  3.441 7.105 Mmb-20-B-1  72.715 -3.416  1411.3 -99.90 0

G-Mmb-3-B -79.820 -0.025  1547.5  100.0

Mmb-3-B-2  30.000  5.4 99.267 N-Mmb-.6-1 -39.910 -0.013  773.7  100.00 0 0 0

N-Mmb-.6-2 -39.910 -0.013  773.7  100.0

G-Mmb-3-B  79.820  0.025  1547.5  100.0

Mmb-20-B-1  220.000  0.1 99.915 Mmb-3-B-1 -72.566  10.136  192.4 -99.00 0 0 0

B-20-Mmb-Rwa-1D  54.810 -2.013  144.1 -99.9

B-20-Bta-Mmb-2D  17.755 -8.123  51.3 -90.9

Mr1-.6-B-1  6.600 -1.6 99.291 Mr1-10-B-1 -2.649 -1.368  262.6  88.90 0 0 0

Mr1-3-B-1  4.381  2.378  439.2  87.9

B-.6-Mr1-Rz1-1 -1.732 -1.010  176.7  86.4

Mr1-10-B-1 -3.000 110.000  0.0 97.917 Mr1-.6-B-1  2.654  1.462  16.2  87.60 0 0 0

B-10-Mr1-Mr2-1 -2.654 -1.462  16.2  87.6

Mr1-3-B-1  3.000 30.000 -4.2 99.493  2.114 4.364 Mr1-.6-B-1 -4.364 -2.114  93.8  90.00 0

Mr2-10-B-1  110.000  0.0 97.921 B-10-Mr2-Rz2-1 -6.345 -2.392  36.3  93.60 0 0 0

Mr2-10-B-2  6.345  2.392  36.3  93.6

Mr2-10-B-2  110.000  0.0 97.921 B-10-Mr2/Nte-1  3.691  0.941  20.4  96.90 0 0 0

B-10-Mr1-Mr2-2  2.655  1.451  16.2  87.7

Mr2-10-B-1 -6.345 -2.392  36.3  93.6

Msh-1-B-1  15.000 -9.5 96.992  10.565 21.814 Msh-10-B-1 -10.907 -0.579  433.4  99.90 0

Msh-10-B-1 -10.907 -0.579  433.4  99.9

C-Msh-1-B  0.000 -9.407  373.3  0.0

Msh-10-B-1 -2.000 110.000 -6.2 95.776 Msh-1-B-1  10.939  1.212  60.3  99.40 0 0 0

-2.000Msh-1-B-1  10.939  1.212  60.3  99.4

B-10-Gso-Msh-2 -15.238  5.990  89.7 -93.1

B-10-Kba-Msh-2 -4.821 -3.217  31.8  83.2

B-10-Msh-Nga-1  0.417 -2.480  13.8 -16.6

B-10-Msh-Rbo-1 -2.236 -2.718  19.3  63.5
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Mus-3-B  30.000 -1.4 99.239 Mus-.6-B -0.997 -0.728  23.9  80.80 0 0 0

G-Mus-3-B  0.997  0.728  23.9  80.8

Mus-.6-B  6.600 -0.7 100.458  0.750 1.000 Mus-3-B  1.000  0.750  108.8  80.00 0

Nbg-3-B-1  30.000 -6.4 99.571  5.911 12.205 Nbg-10-B-1 -6.103 -2.956  131.1  90.00 0

Nbg-10-B-1 -6.103 -2.956  131.1  90.0

Nbg-10-B-1 -5.000 110.000 -5.0 95.862 Nbg-3-B-1  6.112  3.141  37.6  88.90 0 0 0

-5.000Nbg-3-B-1  6.112  3.141  37.6  88.9

B-10-Jb1-Nbg-2 -10.977 -7.560  73.0  82.4

B-10-MKi-Nbg-1 -1.247  1.278  9.8 -69.8

Nbi-3-B-1  30.000 -5.1 99.623  1.443 2.980 Nbi-10-B-1 -2.980 -1.443  64.0  90.00 0

Nbi-10-B-1 -4.000 110.000 -3.7 97.007 Nbi-3-B-1  2.987  1.535  18.2  88.90 0 0 0

B-B-10-Mku-Nbi-1-2  18.177 -2.667  99.4 -98.9

B-10-Nbi-Ny1-1 -21.164  1.132  114.7 -99.9

Nbu-3-B-1  30.000 -5.7 99.585  3.221 6.650 Nbu-10-B-1 -6.650 -3.221  142.8  90.00 0

Nbu-10-B-1 -2.000 110.000 -3.9 99.391 Nbu-3-B-1  6.664  3.496  39.7  88.60 0 0 0

Nbu-20-B-1 -32.060 -11.139  179.2  94.5

B-10-Kre-Nbu-2  25.396  7.644  140.1  95.8

Nbu-20-B-1 -2.000 220.000 -0.9 99.488 Nbu-10-B-1  32.103  13.082  91.4  92.60 0 0 0

B-20-Nbu-Rsu-1 -32.103 -13.082  91.4  92.6

N-Cyi-04-1  0.400  2.3 99.881  0.000 0.150 Cyi-3-B-2  0.150  0.000  216.8  100.00 0

Nde-3-B-1  30.000 -6.8 99.221  5.874 12.128 Nde-10-B-1 -6.064 -2.937  130.7  90.00 0

Nde-10-B-1 -6.064 -2.937  130.7  90.0

C-Nde-B  0.000  0.000  0.0  0.0

Nde-10-B-1 -5.000 110.000 -5.5 95.526 Nde-3-B-1  6.073  3.121  37.5  88.90 0 0 0

-5.000Nde-3-B-1  6.073  3.121  37.5  88.9

B-10-Gso-Nde-2 -8.009 -8.839  65.5  67.1

B-10-Gha-Nde-2 -4.138  2.597  26.8 -84.7

Nga-3-B-1  30.000 -8.3 99.719  3.229 6.666 Nga-10-B-1 -6.666  1.743  133.0 -96.70 0

C-Nga-B-3  0.000 -4.972  96.0  0.0

Nga-10-B-1 -3.000 110.000 -6.3 96.099 Nga-3-B-1  6.678 -1.505  37.4 -97.60 0 0 0

B-10-Nga-Rln-1 -6.264  0.291  34.3 -99.9

B-10-Msh-Nga-2 -0.414  1.214  7.0 -32.3

Nko-3-B-1  30.000  1.3 99.492 B-3-Nko-Cyi/Nko-1  0.299 -0.007  5.8 -100.00 0 0 0

G-Nko-3-B -0.299  0.007  5.8 -100.0

Nko-3-B-2  30.000  1.3 99.492 N-Nko-04-B-2 -0.299  0.007  5.8 -100.00 0 0 0

G-Nko-3-B  0.299 -0.007  5.8 -100.0

N-Mmb-.6-1*  6.600  11.1 100.000  4.053 40.000 Mmb-3-B-2  40.000  4.053  3517.0  99.50 0

N-Mmb-.6-2*  6.600  11.1 100.000  4.053 40.000 Mmb-3-B-2  40.000  4.053  3517.0  99.50 0

N-Nko-04-B-2  0.400  2.7 99.856  0.000 0.300 Nko-3-B-2  0.300  0.000  433.6  100.00 0
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N-Ny1-.6-2  6.600  3.0 99.038  0.000 14.000 Ny1-3-B-2  14.000  0.000  1236.6  100.00 0

N-Ny2-.6-1  6.600 -3.0 99.828  0.000 8.500 Ny2-3-B-2  8.500  0.000  744.8  100.00 0

N-Rka-.6-2*  6.600  0.2 100.000  0.702 3.350 Rka-3-B-2  3.350  0.702  299.4  97.90 0

N-Rsu-1-1  12.000  2.8 99.436  0.000 15.000 Rsu-10-B-2  15.000  0.000  725.8  100.00 0

N-Rz1-.06-B-1-1  0.600  0.0 101.951 Rz1-.6-B-1  1.750  1.085  1943.4  85.00 0 0 0

G-Rz1-.06-B -1.750 -1.085  1943.4  85.0

N-Rz1-.06-B-1-2  0.600  0.0 101.951  1.085 1.750 G-Rz1-.06-B  1.750  1.085  1943.4  85.00 0

N-Rz4-.6-1  6.600  10.7 100.742  0.000 24.000 G-Rz3-.6-B  24.000  0.000  2084.0  100.00 0

N-Smb-1  11.000  1.4 100.981 Smb-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Smb-1-B-2  0.000  0.000  0.0  0.0

G-Smb-1-B  0.000  0.000  0.0  0.0

Nta-3-B-1  3.000 30.000 -5.3 99.914  3.240 6.690 Nta-.6-B-1 -6.690 -3.240  143.2  90.00 0

Nta-10-B-1 -4.000 110.000 -4.5 96.222 Nta-.6-B-1 -2.269  1.834  15.9 -77.80 0 0 0

-4.000Nta-.6-B-1 -2.269  1.834  15.9 -77.8

B-10-Mku-Nta-2  4.537 -3.668  31.8 -77.8

Nta-.6-B-1  6.600 -3.4 98.902 Nta-3-B-1  6.704  3.533  670.3  88.50 0 0 0

Nta-10-B-1  2.273 -1.767  254.6 -79.0

Nta-10-B-1  2.273 -1.767  254.6 -79.0

Nta-.6-B-3 -11.250  0.000  995.1  100.0

Nta-.6-B-2  6.600 -3.4 98.902  0.000 11.250 Nta-.6-B-3  11.250  0.000  995.1  100.00 0

Nta-.6-B-3  6.600 -3.4 98.902 Nta-.6-B-1  11.250  0.000  995.1  100.00 0 0 0

Nta-.6-B-2 -11.250  0.000  995.1  100.0

NtB-3-B1  30.000 -3.3 97.902 NtB-.6-B -2.494 -1.793  60.4  81.20 0 0 0

G-NtB-3-B  2.494  1.793  60.4  81.2

NtB-.6-B  6.600 -2.1 99.610  1.875 2.500 NtB-3-B1  2.500  1.875  274.4  80.00 0

Nte-3-B-1  30.000 -1.5 99.327  1.435 2.964 Nte-10-B-1 -2.964 -1.435  63.8  90.00 0

Nte-10-B-1 -3.000 110.000 -0.2 97.727 Nte-3-B-1  2.971  1.527  17.9  88.90 0 0 0

B-10-Kbo/Nte-2 -1.974 -3.846  23.2  45.7

B-10-Mr2/Nte-2 -3.686 -1.578  21.5  91.9

B-10-Bga-Nte-2  2.690  3.898  25.4  56.8

Ny1-10-B-1 -1.000 110.000 -1.5 98.577 Ny1-3-B-1 -11.028  2.464  60.2 -97.60 0 0 0

B-10-Kli-Ny1-2 -10.530 -0.950  56.3  99.6

B-10-Nbi-Ny1-2  21.558 -1.513  115.1 -99.8

Ny1-3-B-1  30.000  0.1 99.054  1.428 2.949 Ny1-10-B-1  11.035 -2.142  218.4 -98.20 0

G-Ny1-3-B -13.984  0.713  272.0 -99.9

Ny1-3-B-2  30.000  0.1 99.054 N-Ny1-.6-2 -13.984  0.713  272.0 -99.90 0 0 0

G-Ny1-3-B  13.984 -0.713  272.0 -99.9

Ny2-10-B-1 -5.000 110.000 -5.5 96.365 Ny2-3-B-1 -1.816  3.597  21.9 -45.10 0 0 0

B-10-Ny2-Rln-1  1.816 -3.597  21.9 -45.1
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Ny2-3-B-1  30.000 -4.9 99.716  3.228 6.666 Ny2-10-B-1  1.820 -3.518  76.4 -45.90 0

G-Ny2-3-B -8.486  0.290  163.9 -99.9

Ny2-3-B-2  30.000 -4.9 99.716 N-Ny2-.6-1 -8.486  0.290  163.9 -99.90 0 0 0

G-Ny2-3-B  8.486 -0.290  163.9 -99.9

Rba-3-B-1  30.000  0.1 99.553  1.441 2.976 Rba-20-B-1 -2.976 -1.441  63.9  90.00 0

Rba-20-B-1  220.000  1.4 100.978 Rba-3-B-1  2.983  1.533  8.7  88.90 0 0 0

B-20-Bwi-Rba-2D -56.678  1.328  147.3 -100.0

B-20-Rba-Sha-1  53.695  4.022  139.9  99.7

B-20-Kri-Rba-2  0.000 -2.885  7.5  0.0

B-20-Smb-Rba-2  0.000 -1.113  2.9  0.0

B-20-Gma-Rba-2  0.000 -2.885  7.5  0.0

Rbo-3-B-1  30.000 -7.9 99.790  5.935 12.254 Rbo-20-B-1 -12.254  4.023  248.7 -95.00 0

C-Rbo-B-3  0.000 -9.958  192.0  0.0

Rbo-20-B-1 -3.000 110.000 -6.1 95.932 Rbo-3-B-1  12.263 -3.606  69.9 -95.90 0 0 0

B-10-Msh-Rbo-2  2.239  2.448  18.1  67.5

B-10-Air-Rbo-2 -14.502  1.158  79.6 -99.7

Rka5-.6-B*  6.600 -0.2 100.000  0.374 1.500 Rka5-3-B  1.500  0.374  135.2  97.00 0

Rka5-3-B  30.000 -1.4 99.239 Rka5-.6-B -1.496 -0.340  29.8  97.50 0 0 0

G-Rka5-3-B  1.496  0.340  29.8  97.5

Rka-3-B-1  30.000 -1.4 99.239  3.440 7.102 Rka-10-B-1 -0.633 -0.884  21.1  58.20 0

Rka-10-B-1 -0.633 -0.884  21.1  58.2

G-Rka-3-B -3.342 -0.604  65.9  98.4

G-Rka5-3-B -1.496 -0.340  29.8  97.5

G-Mus-3-B -0.997 -0.728  23.9  80.8

Rka-3-B-2  30.000 -1.4 99.239 N-Rka-.6-2 -3.342 -0.604  65.9  98.40 0 0 0

G-Rka-3-B  3.342  0.604  65.9  98.4

Rka-10-B-1 -1.000 110.000 -1.2 98.856 Rka-3-B-1  0.633  0.892  5.8  57.90 0 0 0

-1.000Rka-3-B-1  0.633  0.892  5.8  57.9

B-10-Kli-Rka-2 -4.097 -0.896  22.3  97.7

B-10-Hye-Rka-2  2.830 -0.887  15.7 -95.4

Rlm-3-B-1  30.000 -5.2 99.647  5.919 12.222 Rlm-10-B-1 -12.222 -5.919  262.3  90.00 0

Rlm-10-B-1 -2.000 110.000 -3.5 99.221 Rlm-3-B-1  12.232  6.384  73.0  88.70 0 0 0

Rlm-20-B-1 -62.641 -24.803  356.4  93.0

B-10-Air-Rlm-2_S  50.409  18.419  283.9  93.9

Rlm-20-B-1 -2.000 220.000 -0.6 99.523 Rlm-10-B-1  62.727  28.644  181.8  91.00 0 0 0

B-20-Sha-Rlm-2D  15.292 -2.340  40.8 -98.8

B-20-Rlm-Rwa-1D -95.159 -8.174  251.8  99.6

B-20-Rlm-Rsu-1D  17.140 -18.130  65.8 -68.7

Rln-3-B-1  30.000 -7.7 99.627  3.223 6.655 Rln-10-B-1 -6.655  6.702  182.5 -70.50 0
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C-Rln-3-B  0.000 -9.926  191.7  0.0

Rln-10-B-1  110.000 -5.6 96.498 Rln-3-B-1  6.678 -6.254  49.8 -73.00 0 0 0

10-Gfu/Jb1/Rln-B -11.167  4.397  65.3 -93.0

B-10-Nga-Rln-2  6.301 -1.402  35.1 -97.6

B-10-Ny2-Rln-2 -1.812  3.259  20.3 -48.6

Rsu-10-B-1  110.000  0.6 99.423 Rsu-20-B-1  14.987 -0.569  79.2 -99.90 0 0 0

G-Rsu-10-B -14.987  0.569  79.2 -99.9

Rsu-10-B-2  110.000  0.6 99.423 N-Rsu-1-1 -14.987  0.569  79.2 -99.90 0 0 0

G-Rsu-10-B  14.987 -0.569  79.2 -99.9

Rsu-20-B-1  220.000 -0.9 99.495 Rsu-10-B-1 -14.979  0.948  39.6 -99.80 0 0 0

B-20-Rlm-Rsu-2D -17.125 -13.968  58.3  77.5

B-20-Nbu-Rsu-2  32.104  13.020  91.4  92.7

Rwa-3-B-1  30.000 -1.1 98.954  3.422 7.065 Rwa-20-B-1 -7.065 -3.422  152.7  90.00 0

G-Rwa-3-B  0.000  0.000  0.0  0.0

Rwa-3-B-2  30.000 -1.1 98.954 G-Rwa-3-B  0.000  0.000  0.0  0.00 0 0 0

Rwa-20-B-1  220.000 -0.2 99.718 Rwa-3-B-1  7.068  3.553  20.8  89.30 0 0 0

B-20-Rlm-Rwa-2D  95.315  1.787  250.9  100.0

B-20-Kgo-Rwa-2 -47.659  4.065  125.9 -99.6

B-20-Mmb-Rwa-2D -54.724 -9.404  146.1  98.6

Rwi-1-B-1  15.000 -8.1 99.886  3.238 6.686 Rwi-10-B-1 -6.686  1.750  266.3 -96.70 0

C-Rwi-B-1  0.000 -4.989  192.2  0.0

Rwi-10-B-1 -3.000 110.000 -6.1 96.258 Rwi-1-B-1  6.698 -1.511  37.4 -97.50 0 0 0

B-10-Kba-Rwi-2 -6.698  1.511  37.4 -97.5

Rz1-.6-B-1  6.600 -1.3 100.179 N-Rz1-.06-B-1-1 -1.743 -1.027  176.7  86.20 0 0 0

B-.6-Mr1-Rz1-2  1.743  1.027  176.7  86.2

Rz2-.6-B-1-1  6.600  2.7 100.000 Rz2-10-B-1  6.375  2.341  594.1  93.90 0 0 0

G-Rz2-.6-B -6.375 -2.341  594.1  93.9

Rz2-.6-B-1-2*  6.600  2.7 100.000  2.341 6.375 G-Rz2-.6-B  6.375  2.341  594.1  93.90 0

Rz2-10-B-1  110.000  0.1 98.226 Rz2-.6-B-1-1 -6.358 -2.019  35.6  95.30 0 0 0

B-10-Mr2-Rz2-2  6.358  2.019  35.6  95.3

Rz3-.6-B-1-1  6.600  10.7 100.742 Rz3-10-B-1  24.000  0.000  2084.0  100.00 0 0 0

G-Rz3-.6-B -24.000  0.000  2084.0  100.0

Rz3-10-B-1  110.000  7.6 100.768 Rz3-.6-B-1-1 -23.971  1.290  125.0 -99.90 0 0 0

B-10-Kma-Rz3-2  23.971 -1.290  125.0 -99.9

Rz4-.6-B-1-1  6.600  12.1 101.378 Rz4-10-B-1  47.500  0.000  4098.7  100.00 0 0 0

G-Rz4-.6-B -47.500  0.000  4098.7  100.0

Rz4-.6-B-1-2  6.600  12.1 101.378  0.000 47.500 G-Rz4-.6-B  47.500  0.000  4098.7  100.00 0

Rz4-10-B-1  110.000  9.1 101.400 Rz4-.6-B-1-1 -47.445  2.494  245.9 -99.90 0 0 0

B-10-Kma-Rz4-2  47.445 -2.494  245.9 -99.9
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Sha-3-B-1  30.000 -5.2 99.576  5.912 12.206 Sha-10-B-1 -12.206 -5.912  262.1  90.00 0

Sha-10-B-1 -2.000 110.000 -3.5 99.150 Sha-3-B-1  12.217  6.375  72.9  88.70 0 0 0

Sha-20-B-1 -116.892 -48.168  669.3  92.5

B-10-Bre-Sha-2D  104.675  41.792  596.6  92.9

Sha-20-B-1 -2.000 220.000 -0.7 99.372 Sha-10-B-1  117.042  54.941  341.5  90.50 0 0 0

B-20-Sha-Rlm-1D -15.281 -14.011  54.8  73.7

B-20-Rba-Sha-2 -53.221 -16.211  146.9  95.7

B-20-Mra-Sha-2D -48.540 -24.719  143.9  89.1

Smb-1-B-1  11.000  1.4 100.981 Smb-20-B-1  0.000  0.000  0.0  0.00 0 0 0

N-Smb-1  0.000  0.000  0.0  0.0

Smb-1-B-2  11.000  1.4 100.981 Smb-20-B-1  0.000  0.000  0.0  0.00 0 0 0

N-Smb-1  0.000  0.000  0.0  0.0

Smb-1-B-2N  11.000  1.4 100.981 G-Smb-1-B  0.000  0.000  0.0  0.00 0 0 0

Smb-1-B-4  0.000  0.000  0.0  0.0

Smb-1-B-6  0.000  0.000  0.0  0.0

Smb-1-B-4  11.000  1.4 100.981 Smb-1-B-2N  0.000  0.000  0.0  0.00 0 0 0

Smb-1-B-6  11.000  1.4 100.981 Smb-1-B-2N  0.000  0.000  0.0  0.00 0 0 0

Smb-20-B-1  220.000  1.4 100.981 Smb-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Smb-1-B-2  0.000  0.000  0.0  0.0

B-20-Smb-Rba-1  0.000  0.000  0.0  0.0

 * Indicates a  voltage regulated bus ( voltage controlled or swing type machine connected to it) 

 #  Indicates a bus with a load mismatch of more than 0.1 MVA
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3-Cyi/Nko-B  30.000  2.7 101.493 B-3-Cyi-Cyi/Nko-1 -0.297 -0.004  5.6  100.00 0 0 0

3-Cyi-Ghi-B  0.892 -0.005  16.9  100.0

B-3-Nko-Cyi/Nko-1 -0.595  0.009  11.3 -100.0

3-Cyi-Ghi-B  30.000  2.6 101.380 B-3-Cyi-Ghi-2  0.000 -0.082  1.6  0.00 0 0 0

3-Cyi/Nko-B -0.891 -0.002  16.9  100.0

3-Kro/Kbu-B  0.891  0.084  17.0  99.6

3-Kro/Kbu-B  30.000  1.8 100.122 B-3-Kbu-Kro-2  2.686 -0.236  51.8 -99.60 0 0 0

B-3-Kbu-Kro/Nko-2 -1.804  0.390  35.5 -97.7

3-Cyi-Ghi-B -0.882 -0.154  17.2  98.5

10-Bre/Gso/Msh-B  110.000 -4.4 95.934 B-10-Bre-Gso-1 -33.627 -9.873  191.7  96.00 0 0 0

B-10-Gso-Msh-2  14.402 -5.591  84.5 -93.2

Gso-10-B-1  19.225  15.464  135.0  77.9

10-Gfu/Jb1/Rln-B  110.000 -3.8 97.066 10-Gfu/Mku/Rln-B -7.202  0.349  39.0 -99.90 0 0 0

B-10-Jb1-Rln-2  1.426  4.733  26.7  28.8

Rln-10-B-1  5.777 -5.082  41.6 -75.1

10-Gfu/Mku/Rln-B  110.000 -3.5 97.303 B-10-Gfu-Mku-2 -13.662  2.330  74.8 -98.60 0 0 0

10-Gfu/Jb1/Rln-B  7.223 -0.855  39.2 -99.3

Gfu-10-B-1  6.439 -1.476  35.6 -97.5

10-Gko/Kgo/MKi-B  110.000 -3.9 95.920 B-10-Gko-MKi-1  5.769 -1.219  32.3 -97.80 0 0 0

B-10-Kgo-MKi-2 -35.519 -5.363  196.6  98.9

MKi-10-B-1  29.750  6.582  166.7  97.6

10-Kba/Msh/Rwi-B  110.000 -4.9 96.185 B-10-Kba-Msh-2  4.073  1.158  23.1  96.20 0 0 0

B-10-Kba-Rwi-2  6.690 -1.717  37.7 -96.9

Kba-10-B-1 -10.763  0.560  58.8 -99.9

10-Kbo/Kro/Mr2-B  110.000 -0.3 100.057 10-Kbo/Nte-B  9.274 -5.673  57.0 -85.30 0 0 0

B-10-Kbo-Kro-1 -12.245  4.059  67.7 -94.9

Kbo-10-B-1  2.972  1.613  17.7  87.9

10-Kbo/Nte-B  110.000 -0.8 100.228 10-Kbo/Kro/Mr2-B -9.245  5.077  55.2 -87.70 0 0 0

B-10-Kbo/Nte-2  9.245 -5.077  55.2 -87.7

10-Mr2/Nte-B  110.000 -0.8 100.234 B-10-Mr2/Nte-1 -11.595  2.950  62.6 -96.90 0 0 0

B-10-Mr2/Nte-2  11.595 -2.950  62.6 -96.9

20-Gma-B  220.000  2.1 100.469 B-20-Gma-Rba-2  0.000  0.000  0.0  0.00 0 0 0

20-Gte-B  220.000  0.9 100.061 B-20-Bta-Gte-D  0.000  0.000  0.0  0.00 0 0 0

20-Mra-B*  220.000  0.0 100.000  1.441 13.714 B-20-Mra-Sha-2D  13.714  1.441  36.2  99.50 0

Air-3-B-1  30.000 -6.5 99.503  16.913 34.921 Air-10-B-1 -34.921 -16.913  750.5  90.00 0

Air-10-B-1 -5.000 110.000 -4.1 96.726 Air-3-B-1  34.963  18.813  215.4  88.10 0 0 0
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B-10-Air-Rbo-1  13.269 -0.895  72.2 -99.8

B-10-Air-Rlm-1_S -48.232 -17.918  279.2  93.7

B-1-Jb1-Jb3-1  15.000 -6.3 99.091 B-1-Jb1-Jb3-2  0.000  0.000  0.0  0.00 0 0 0

Jb1-1-B-1  0.000  0.000  0.0  0.0

B-1-Jb1-Jb3-2  15.000 -6.3 99.091 B-1-Jb1-Jb3-1  0.000  0.000  0.0  0.00 0 0 0

Jb3-1-B-1  0.000  0.000  0.0  0.0

B-1-Kbu-KbW-1F_T  11.000  4.5 99.907 B-1-Kbu-KbW-2F_T -24.151  2.093  1273.5 -99.60 0 0 0

Kbu-1-B-1  24.151 -2.093  1273.5 -99.6

B-1-Kbu-KbW-2F_T  11.000  9.4 103.031 B-1-Kbu-KbW-1F_T  25.000  0.000  1273.6  100.00 0 0 0

KbW-1-B-2 -25.000  0.000  1273.6  100.0

B-3-Cyi-Cyi/Nko-1  30.000  2.8 101.550 3-Cyi/Nko-B  0.297 -0.010  5.6 -99.90 0 0 0

Cyi-3-B-1 -0.297  0.010  5.6 -99.9

B-3-Cyi-Ghi-2  30.000  2.6 101.451 3-Cyi-Ghi-B  0.000  0.000  0.0  0.00 0 0 0

B-3-Kbu-Kro/Nko-2  30.000  2.1 100.356 3-Kro/Kbu-B  1.811 -0.394  35.5 -97.70 0 0 0

Kbu-3-B-1 -1.811  0.394  35.5 -97.7

B-3-Kbu-Kro-2  30.000  0.7 99.176 3-Kro/Kbu-B -2.656  0.253  51.8 -99.50 0 0 0

Kro-3-B-1  2.656 -0.253  51.8 -99.5

B-3-Nko-Cyi/Nko-1  30.000  2.9 101.640 3-Cyi/Nko-B  0.596 -0.027  11.3 -99.90 0 0 0

Nko-3-B-1 -0.596  0.027  11.3 -99.9

B-10-Air-Rbo-1  110.000 -4.1 96.726 B-10-Air-Rbo-2  13.269 -0.895  72.2 -99.80 0 0 0

Air-10-B-1 -13.269  0.895  72.2 -99.8

B-10-Air-Rbo-2  110.000 -5.1 95.994 B-10-Air-Rbo-1 -13.158  0.296  72.0 -100.00 0 0 0

Rbo-20-B-1  13.158 -0.296  72.0 -100.0

B-10-Air-Rlm-1_S  110.000 -4.1 96.726 B-10-Air-Rlm-2_S -48.232 -17.918  279.2  93.70 0 0 0

Air-10-B-1  48.232  17.918  279.2  93.7

B-10-Air-Rlm-2_S  110.000 -2.7 99.311 B-10-Air-Rlm-1_S  49.056  19.186  278.4  93.10 0 0 0

Rlm-10-B-1 -49.056 -19.186  278.4  93.1

B-10-Bga-Gsh-1  110.000 -1.9 100.291 B-10-Bga-Gsh-2  0.145 -19.301  101.0 -0.80 0 0 0

Bga-10-B-1 -0.145  19.301  101.0 -0.8

B-10-Bga-Gsh-2  110.000 -2.2 101.117 B-10-Bga-Gsh-1 -0.068  19.135  99.3 -0.40 0 0 0

Gsh-10-B  0.068 -19.135  99.3 -0.4

B-10-Bga-Nte-1  110.000 -1.9 100.291 B-10-Bga-Nte-2 -17.716  9.209  104.5 -88.70 0 0 0

Bga-10-B-1  17.716 -9.209  104.5 -88.7

B-10-Bga-Nte-2  110.000 -0.8 100.229 B-10-Bga-Nte-1  17.894 -9.516  106.1 -88.30 0 0 0

Nte-10-B-1 -17.894  9.516  106.1 -88.3

B-10-Bre-Gso-1  110.000 -3.2 97.720 10-Bre/Gso/Msh-B  34.049  10.288  191.0  95.70 0 0 0

Bre-10-B-1 -34.049 -10.288  191.0  95.7

B-10-Bre-Jb1-1  110.000 -3.2 97.720 B-10-Bre-Jb1-2  40.780  23.519  252.8  86.60 0 0 0

Bre-10-B-1 -40.780 -23.519  252.8  86.6
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B-10-Bre-Jb1-2  110.000 -3.8 96.407 B-10-Bre-Jb1-1 -40.445 -23.036  253.4  86.90 0 0 0

Jb1-10-B-1  40.445  23.036  253.4  86.9

B-10-Bre-Sha-1D  110.000 -3.2 97.720 B-10-Bre-Sha-2D -92.839 -43.565  550.8  90.50 0 0 0

Bre-10-B-1  92.839  43.565  550.8  90.5

B-10-Bre-Sha-2D  110.000 -2.6 99.176 B-10-Bre-Sha-1D  93.747  44.665  549.6  90.30 0 0 0

Sha-10-B-1 -93.747 -44.665  549.6  90.3

B-10-Bta-Hye-1  110.000 -0.1 99.255 B-10-Bta-Hye-2  0.460  2.667  14.3  17.00 0 0 0

Bta-10-B-1 -0.460 -2.667  14.3  17.0

B-10-Bta-Hye-2  110.000 -0.1 99.007 B-10-Bta-Hye-1 -0.457 -3.223  17.3  14.00 0 0 0

Hye-10-B-1  0.457  3.223  17.3  14.0

B-10-Bta-Kgo-1  110.000 -0.1 99.255 B-10-Bta-Kgo-2  6.080 -0.608  32.3 -99.50 0 0 0

Bta-10-B-1 -6.080  0.608  32.3 -99.5

B-10-Bta-Kgo-2  110.000 -0.7 98.778 B-10-Bta-Kgo-1 -6.050 -0.505  32.3  99.70 0 0 0

Kgo-10-B-1  6.050  0.505  32.3  99.7

B-10-Gfu-Mku-2  110.000 -2.8 97.608 10-Gfu/Mku/Rln-B  13.733 -2.684  75.2 -98.10 0 0 0

Mku-10-B-1 -13.733  2.684  75.2 -98.1

B-10-Gha-MKi-1  110.000 -4.2 95.553 B-10-Gha-MKi-2 -17.231 -2.936  96.0  98.60 0 0 0

Gha-10-B-1  17.231  2.936  96.0  98.6

B-10-Gha-MKi-2  110.000 -3.9 95.920 B-10-Gha-MKi-1  17.282  2.830  95.8  98.70 0 0 0

MKi-10-B-1 -17.282 -2.830  95.8  98.7

B-10-Gha-Nde-1  110.000 -4.2 95.553 B-10-Gha-Nde-2  5.143 -3.372  33.8 -83.60 0 0 0

Gha-10-B-1 -5.143  3.372  33.8 -83.6

B-10-Gha-Nde-2  110.000 -4.4 95.595 B-10-Gha-Nde-1 -5.131  2.995  32.6 -86.40 0 0 0

Nde-10-B-1  5.131 -2.995  32.6 -86.4

B-10-Gko-Jb1-1  110.000 -4.0 95.904 B-10-Gko-Jb1-2 -12.541 -10.771  90.5  75.90 0 0 0

Gko-10-B-1  12.541  10.771  90.5  75.9

B-10-Gko-Jb1-2  110.000 -3.8 96.407 B-10-Gko-Jb1-1  12.573  10.595  89.5  76.50 0 0 0

Jb1-10-B-1 -12.573 -10.595  89.5  76.5

B-10-Gko-MKi-1  110.000 -4.0 95.904 10-Gko/Kgo/MKi-B -5.767  1.066  32.1 -98.30 0 0 0

Gko-10-B-1  5.767 -1.066  32.1 -98.3

B-10-Gso-Msh-2  110.000 -5.1 95.829 10-Bre/Gso/Msh-B -14.321  5.317  83.7 -93.70 0 0 0

Msh-10-B-1  14.321 -5.317  83.7 -93.7

B-10-Gso-Nde-1  110.000 -4.4 95.934 B-10-Gso-Nde-2  7.049  9.110  63.0  61.20 0 0 0

Gso-10-B-1 -7.049 -9.110  63.0  61.2

B-10-Gso-Nde-2  110.000 -4.4 95.595 B-10-Gso-Nde-1 -7.031 -9.246  63.8  60.50 0 0 0

Nde-10-B-1  7.031  9.246  63.8  60.5

B-10-Hye-Rka-1  110.000 -0.1 99.007 B-10-Hye-Rka-2 -6.686 -0.484  35.5  99.70 0 0 0

Hye-10-B-1  6.686  0.484  35.5  99.7

B-10-Hye-Rka-2  110.000  0.3 99.309 B-10-Hye-Rka-1  6.705 -0.105  35.4 -100.00 0 0 0
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Rka-10-B-1 -6.705  0.105  35.4 -100.0

B-10-Jb1-Jb2-1  110.000 -3.8 96.407 B-10-Jb1-Jb2-2  0.000 -0.036  0.2  0.00 0 0 0

Jb1-10-B-1  0.000  0.036  0.2  0.0

B-10-Jb1-Jb2-2  110.000 -3.8 96.407 B-10-Jb1-Jb2-1  0.000  0.000  0.0  0.00 0 0 0

Jb2-10-B-1  0.000  0.000  0.0  0.0

B-10-Jb1-Nbg-1  110.000 -3.8 96.407 B-10-Jb1-Nbg-2  11.322  8.238  76.2  80.90 0 0 0

Jb1-10-B-1 -11.322 -8.238  76.2  80.9

B-10-Jb1-Nbg-2  110.000 -3.9 95.965 B-10-Jb1-Nbg-1 -11.290 -8.383  76.9  80.30 0 0 0

Nbg-10-B-1  11.290  8.383  76.9  80.3

B-10-Jb1-Rln-2  110.000 -3.8 96.407 10-Gfu/Jb1/Rln-B -1.410 -5.459  30.7  25.00 0 0 0

Jb1-10-B-1  1.410  5.459  30.7  25.0

B-10-Kba-Kre-1  110.000 -4.9 96.185 B-10-Kba-Kre-2 -17.387 -3.086  96.4  98.50 0 0 0

Kba-10-B-1  17.387  3.086  96.4  98.5

B-10-Kba-Kre-2  110.000 -3.6 97.668 B-10-Kba-Kre-1  17.593  2.634  95.6  98.90 0 0 0

Kre-10-B-1 -17.593 -2.634  95.6  98.9

B-10-Kba-Msh-2  110.000 -5.1 95.829 10-Kba/Msh/Rwi-B -4.063 -1.808  24.4  91.40 0 0 0

Msh-10-B-1  4.063  1.808  24.4  91.4

B-10-Kba-Rwi-2  110.000 -5.0 96.128 10-Kba/Msh/Rwi-B -6.682  1.506  37.4 -97.60 0 0 0

Rwi-10-B-1  6.682 -1.506  37.4 -97.6

B-10-Kbo/Nte-2  110.000 -0.8 100.229 10-Kbo/Nte-B -9.244  5.064  55.2 -87.70 0 0 0

Nte-10-B-1  9.244 -5.064  55.2 -87.7

B-10-Kbo-Kro-1  110.000  0.9 99.985 10-Kbo/Kro/Mr2-B  12.332 -5.156  70.2 -92.30 0 0 0

Kro-10-B-1 -12.332  5.156  70.2 -92.3

B-10-Kbu-Kro-1  110.000  1.5 100.189 B-10-Kbu-Kro-2  22.274 -2.944  117.7 -99.10 0 0 0

Kbu-10-B-1 -22.274  2.944  117.7 -99.1

B-10-Kbu-Kro-2  110.000  0.9 99.985 B-10-Kbu-Kro-1 -22.200  2.765  117.4 -99.20 0 0 0

Kro-10-B-1  22.200 -2.765  117.4 -99.2

B-10-Kgo-Kli-1  110.000 -0.7 98.778 B-10-Kgo-Kli-2 -17.643 -1.833  94.3  99.50 0 0 0

Kgo-10-B-1  17.643  1.833  94.3  99.5

B-10-Kgo-Kli-2  110.000  0.4 99.575 B-10-Kgo-Kli-1  17.757  1.233  93.8  99.80 0 0 0

Kli-10-B-1 -17.757 -1.233  93.8  99.8

B-10-Kgo-MKi-2  110.000 -0.7 98.778 10-Gko/Kgo/MKi-B  36.250  6.202  195.4  98.60 0 0 0

Kgo-10-B-1 -36.250 -6.202  195.4  98.6

B-10-Kli-Kro-1  110.000  0.9 99.985 B-10-Kli-Kro-2  9.564  0.657  50.3  99.80 0 0 0

Kro-10-B-1 -9.564 -0.657  50.3  99.8

B-10-Kli-Kro-2  110.000  0.4 99.575 B-10-Kli-Kro-1 -9.534 -1.434  50.8  98.90 0 0 0

Kli-10-B-1  9.534  1.434  50.8  98.9

B-10-Kli-Ny1-1  110.000  0.4 99.575 B-10-Kli-Ny1-2 -2.741  0.098  14.5 -99.90 0 0 0

Kli-10-B-1  2.741 -0.098  14.5 -99.9
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B-10-Kli-Ny1-2  110.000  0.5 99.661 B-10-Kli-Ny1-1  2.745 -0.800  15.1 -96.00 0 0 0

Ny1-10-B-1 -2.745  0.800  15.1 -96.0

B-10-Kli-Rka-1  110.000  0.4 99.575 B-10-Kli-Rka-2  2.111  0.838  12.0  92.90 0 0 0

Kli-10-B-1 -2.111 -0.838  12.0  92.9

B-10-Kli-Rka-2  110.000  0.3 99.309 B-10-Kli-Rka-1 -2.107 -1.673  14.2  78.30 0 0 0

Rka-10-B-1  2.107  1.673  14.2  78.3

B-10-Kma-Rz3-1  110.000  13.0 98.908 B-10-Kma-Rz3-2 -47.575  2.118  252.7 -99.90 0 0 0

Kma-10-B-1  47.575 -2.118  252.7 -99.9

B-10-Kma-Rz3-2  110.000  14.2 99.473 B-10-Kma-Rz3-1  47.883 -1.387  252.8 -100.00 0 0 0

Rz3-10-B-1 -47.883  1.387  252.8 -100.0

B-10-Kma-Rz4-1  110.000  13.0 98.908 B-10-Kma-Rz4-2 -92.582  16.773  499.3 -98.40 0 0 0

Kma-10-B-1  92.582 -16.773  499.3 -98.4

B-10-Kma-Rz4-2  110.000  17.4 100.143 B-10-Kma-Rz4-1  94.771 -10.295  499.6 -99.40 0 0 0

Rz4-10-B-1 -94.771  10.295  499.6 -99.4

B-10-Kre-Nbu-1  110.000 -3.6 97.668 B-10-Kre-Nbu-2 -24.170 -6.085  133.9  97.00 0 0 0

Kre-10-B-1  24.170  6.085  133.9  97.0

B-10-Kre-Nbu-2  110.000 -2.8 98.889 B-10-Kre-Nbu-1  24.382  6.043  133.3  97.10 0 0 0

Nbu-10-B-1 -24.382 -6.043  133.3  97.1

B-10-MKi-Nbg-1  110.000 -3.9 95.965 B-10-MKi-Nbg-2 -0.957  2.089  12.6 -41.70 0 0 0

Nbg-10-B-1  0.957 -2.089  12.6 -41.7

B-10-MKi-Nbg-2  110.000 -3.9 95.920 B-10-MKi-Nbg-1  0.958 -2.258  13.4 -39.10 0 0 0

MKi-10-B-1 -0.958  2.258  13.4 -39.1

B-10-Mku-Nbi-1  110.000 -2.8 97.608 B-B-10-Mku-Nbi-1-2 -18.678  3.006  101.7 -98.70 0 0 0

Mku-10-B-1  18.678 -3.006  101.7 -98.7

B-10-Mku-Nta-1  110.000 -2.8 97.608 B-10-Mku-Nta-2 -4.656 -4.235  33.8  74.00 0 0 0

Mku-10-B-1  4.656  4.235  33.8  74.0

B-10-Mku-Nta-2  110.000 -2.6 98.174 B-10-Mku-Nta-1  4.669  3.381  30.8  81.00 0 0 0

Nta-10-B-1 -4.669 -3.381  30.8  81.0

B-10-Mr1-Mr2-1  110.000 -0.2 100.278 B-10-Mr1-Mr2-2 -1.017 -2.731  15.3  34.90 0 0 0

Mr1-10-B-1  1.017  2.731  15.3  34.9

B-10-Mr1-Mr2-2  110.000 -0.2 100.283 B-10-Mr1-Mr2-1  1.017  2.719  15.2  35.00 0 0 0

Mr2-10-B-2 -1.017 -2.719  15.2  35.0

B-10-Mr2/Nte-1  110.000 -0.2 100.283 10-Mr2/Nte-B  11.630 -3.512  63.6 -95.70 0 0 0

Mr2-10-B-2 -11.630  3.512  63.6 -95.7

B-10-Mr2/Nte-2  110.000 -0.8 100.229 10-Mr2/Nte-B -11.593  2.939  62.6 -96.90 0 0 0

Nte-10-B-1  11.593 -2.939  62.6 -96.9

B-10-Mr2-Rz2-1  110.000 -0.2 100.283 B-10-Mr2-Rz2-2 -12.647  0.793  66.3 -99.80 0 0 0

Mr2-10-B-1  12.647 -0.793  66.3 -99.8

B-10-Mr2-Rz2-2  110.000  0.2 100.576 B-10-Mr2-Rz2-1  12.691 -1.122  66.5 -99.60 0 0 0
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Rz2-10-B-1 -12.691  1.122  66.5 -99.6

B-10-Msh-Nga-1  110.000 -5.1 95.829 B-10-Msh-Nga-2 -2.635 -2.348  19.3  74.70 0 0 0

Msh-10-B-1  2.635  2.348  19.3  74.7

B-10-Msh-Nga-2  110.000 -4.9 96.417 B-10-Msh-Nga-1  2.645  1.090  15.6  92.50 0 0 0

Nga-10-B-1 -2.645 -1.090  15.6  92.5

B-10-Msh-Rbo-1  110.000 -5.1 95.829 B-10-Msh-Rbo-2 -0.878 -3.585  20.2  23.80 0 0 0

Msh-10-B-1  0.878  3.585  20.2  23.8

B-10-Msh-Rbo-2  110.000 -5.1 95.994 B-10-Msh-Rbo-1  0.881  3.315  18.8  25.70 0 0 0

Rbo-20-B-1 -0.881 -3.315  18.8  25.7

B-10-Nbi-Ny1-1  110.000 -1.7 98.170 B-10-Nbi-Ny1-2 -21.787  1.797  116.9 -99.70 0 0 0

Nbi-10-B-1  21.787 -1.797  116.9 -99.7

B-10-Nbi-Ny1-2  110.000  0.5 99.661 B-10-Nbi-Ny1-1  22.197 -2.172  117.5 -99.50 0 0 0

Ny1-10-B-1 -22.197  2.172  117.5 -99.5

B-10-Nga-Rln-1  110.000 -4.9 96.417 B-10-Nga-Rln-2 -9.240  0.389  50.3 -99.90 0 0 0

Nga-10-B-1  9.240 -0.389  50.3 -99.9

B-10-Nga-Rln-2  110.000 -3.8 97.066 B-10-Nga-Rln-1  9.319 -1.425  51.0 -98.90 0 0 0

Rln-10-B-1 -9.319  1.425  51.0 -98.9

B-10-Ny2-Rln-1  110.000 -3.5 97.180 B-10-Ny2-Rln-2  10.321 -2.965  58.0 -96.10 0 0 0

Ny2-10-B-1 -10.321  2.965  58.0 -96.1

B-10-Ny2-Rln-2  110.000 -3.8 97.066 B-10-Ny2-Rln-1 -10.291  2.675  57.5 -96.80 0 0 0

Rln-10-B-1  10.291 -2.675  57.5 -96.8

B-20-Bta-Gte-D  220.000  0.9 100.038 20-Gte-B  0.000 -7.137  18.7  0.00 0 0 0

Bta-20-B-1  0.000  7.137  18.7  0.0

B-20-Bta-Mmb-1D  220.000  0.9 100.038 B-20-Bta-Mmb-2D -13.717  1.061  36.1 -99.70 0 0 0

Bta-20-B-1  13.717 -1.061  36.1 -99.7

B-20-Bta-Mmb-2D  220.000  0.9 100.035 B-20-Bta-Mmb-1D  13.720 -7.309  40.8 -88.30 0 0 0

Mmb-20-B-1 -13.720  7.309  40.8 -88.3

B-20-Bwi-KB2-1  220.000  2.7 100.398 B-20-Bwi-KB2-2  0.000 -0.407  1.1  0.00 0 0 0

Bwi-20-B-1  0.000  0.407  1.1  0.0

B-20-Bwi-KB2-2  220.000  2.7 100.398 B-20-Bwi-KB2-1  0.000  0.000  0.0  0.00 0 0 0

Kb2-20-B-1  0.000  0.000  0.0  0.0

B-20-Bwi-KbW-1  220.000  2.7 100.398 B-20-Bwi-KbW-2  0.000 -0.502  1.3  0.00 0 0 0

Bwi-20-B-1  0.000  0.502  1.3  0.0

B-20-Bwi-KbW-2  220.000  2.7 100.399 B-20-Bwi-KbW-1  0.000  0.000  0.0  0.00 0 0 0

G-KbW-1-B-3  0.000  0.000  0.0  0.0

B-20-Bwi-Kma-1  220.000  2.7 100.398 B-20-Bwi-Kma-2 -137.078  31.967  367.9 -97.40 0 0 0

Bwi-20-B-1  137.078 -31.967  367.9 -97.4

B-20-Bwi-Kma-2  220.000  8.0 100.298 B-20-Bwi-Kma-1  139.873 -31.666  375.2 -97.50 0 0 0

Kma-20-B-1 -139.873  31.666  375.2 -97.5
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B-20-Bwi-Rba-1D  220.000  2.7 100.398 B-20-Bwi-Rba-2D  57.821 -26.561  166.3 -90.90 0 0 0

Bwi-20-B-1 -57.821  26.561  166.3 -90.9

B-20-Bwi-Rba-2D  220.000  2.1 100.449 B-20-Bwi-Rba-1D -57.673  10.190  153.0 -98.50 0 0 0

Rba-20-B-1  57.673 -10.190  153.0 -98.5

B-20-Gma-Rba-2  220.000  2.1 100.449 20-Gma-B  0.000 -2.855  7.5  0.00 0 0 0

Rba-20-B-1  0.000  2.855  7.5  0.0

B-20-Kgo-Kli-1  220.000  0.8 99.868 B-20-Kgo-Kli-2 -65.202  2.316  171.4 -99.90 0 0 0

Kgo-20-B-1  65.202 -2.316  171.4 -99.9

B-20-Kgo-Kli-2  220.000  1.4 100.024 B-20-Kgo-Kli-1  65.336 -4.489  171.8 -99.80 0 0 0

Kli-20-B-1 -65.336  4.489  171.8 -99.8

B-20-Kgo-Rwa-1  220.000  0.8 99.868 B-20-Kgo-Rwa-2  49.305 -8.704  131.6 -98.50 0 0 0

Kgo-20-B-1 -49.305  8.704  131.6 -98.5

B-20-Kgo-Rwa-2  220.000  0.6 99.841 B-20-Kgo-Rwa-1 -49.253  7.077  130.8 -99.00 0 0 0

Rwa-20-B-1  49.253 -7.077  130.8 -99.0

B-20-Kli-Bwi-1  220.000  2.7 100.398 B-20-Kli-Bwi-2  76.304 -6.014  200.1 -99.70 0 0 0

Bwi-20-B-1 -76.304  6.014  200.1 -99.7

B-20-Kli-Bwi-2  220.000  1.4 100.024 B-20-Kli-Bwi-1 -75.930  1.936  199.3 -100.00 0 0 0

Kli-20-B-1  75.930 -1.936  199.3 -100.0

B-20-Kri-Rba-1  220.000  2.1 100.469 B-20-Kri-Rba-2  0.000  0.000  0.0  0.00 0 0 0

Kri-20-B-1  0.000  0.000  0.0  0.0

B-20-Kri-Rba-2  220.000  2.1 100.449 B-20-Kri-Rba-1  0.000 -2.855  7.5  0.00 0 0 0

Rba-20-B-1  0.000  2.855  7.5  0.0

B-20-Mmb-Rwa-1D  220.000  0.9 100.035 B-20-Mmb-Rwa-2D  58.838 -3.301  154.6 -99.80 0 0 0

Mmb-20-B-1 -58.838  3.301  154.6 -99.8

B-20-Mmb-Rwa-2D  220.000  0.6 99.841 B-20-Mmb-Rwa-1D -58.740 -8.097  155.9  99.10 0 0 0

Rwa-20-B-1  58.740  8.097  155.9  99.1

B-20-Mra-Sha-2D  220.000 -0.1 99.484 20-Mra-B -13.683 -29.948  86.9  41.60 0 0 0

Sha-20-B-1  13.683  29.948  86.9  41.6

B-20-Nbu-Rsu-1  220.000  0.2 99.733 B-20-Nbu-Rsu-2 -31.025 -11.297  86.9  94.00 0 0 0

Nbu-20-B-1  31.025  11.297  86.9  94.0

B-20-Nbu-Rsu-2  220.000  0.2 99.740 B-20-Nbu-Rsu-1  31.026  11.234  86.8  94.00 0 0 0

Rsu-20-B-1 -31.026 -11.234  86.8  94.0

B-20-Rba-Sha-1  220.000  2.1 100.449 B-20-Rba-Sha-2  54.718 -4.898  143.5 -99.60 0 0 0

Rba-20-B-1 -54.718  4.898  143.5 -99.6

B-20-Rba-Sha-2  220.000 -0.1 99.484 B-20-Rba-Sha-1 -54.241 -7.217  144.3  99.10 0 0 0

Sha-20-B-1  54.241  7.217  144.3  99.1

B-20-Rlm-Rsu-1D  220.000  0.2 99.665 B-20-Rlm-Rsu-2D  1.110 -19.144  50.5 -5.80 0 0 0

Rlm-20-B-1 -1.110  19.144  50.5 -5.8

B-20-Rlm-Rsu-2D  220.000  0.2 99.740 B-20-Rlm-Rsu-1D -1.109 -13.156  34.7  8.40 0 0 0
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Rsu-20-B-1  1.109  13.156  34.7  8.4

B-20-Rlm-Rwa-1D  220.000  0.2 99.665 B-20-Rlm-Rwa-2D -100.735 -3.796  265.4  99.90 0 0 0

Rlm-20-B-1  100.735  3.796  265.4  99.9

B-20-Rlm-Rwa-2D  220.000  0.6 99.841 B-20-Rlm-Rwa-1D  100.909 -2.541  265.3 -100.00 0 0 0

Rwa-20-B-1 -100.909  2.541  265.3 -100.0

B-20-Sha-Rlm-1D  220.000 -0.1 99.484 B-20-Sha-Rlm-2D -38.175 -9.840  104.0  96.80 0 0 0

Sha-20-B-1  38.175  9.840  104.0  96.8

B-20-Sha-Rlm-2D  220.000  0.2 99.665 B-20-Sha-Rlm-1D  38.234 -6.368  102.1 -98.60 0 0 0

Rlm-20-B-1 -38.234  6.368  102.1 -98.6

B-20-Smb-Rba-1  220.000  2.1 100.452 B-20-Smb-Rba-2  0.000  0.000  0.0  0.00 0 0 0

Smb-20-B-1  0.000  0.000  0.0  0.0

B-20-Smb-Rba-2  220.000  2.1 100.449 B-20-Smb-Rba-1  0.000 -1.101  2.9  0.00 0 0 0

Rba-20-B-1  0.000  1.101  2.9  0.0

B-.6-Mr1-Rz1-1  6.600 -0.7 99.467 B-.6-Mr1-Rz1-2 -3.448  0.221  303.8 -99.80 0 0 0

Mr1-.6-B-1  3.448 -0.221  303.8 -99.8

B-.6-Mr1-Rz1-2  6.600  0.1 100.307 B-.6-Mr1-Rz1-1  3.480 -0.171  303.8 -99.90 0 0 0

Rz1-.6-B-1 -3.480  0.171  303.8 -99.9

B-B-10-Mku-Nbi-1-2  110.000 -1.7 98.170 B-10-Mku-Nbi-1  18.847 -3.308  102.3 -98.50 0 0 0

Nbi-10-B-1 -18.847  3.308  102.3 -98.5

Bga-3-B-1  30.000 -6.0 99.415  8.493 17.535 Bga-10-B-1 -17.535 -8.493  377.2  90.00 0

Bga-10-B-1  110.000 -1.9 100.291 Bga-.6-B-1  0.000  0.000  0.0  0.00 0 0 0

-3.000Bga-3-B-1  17.570  10.092  106.0  86.7

B-10-Bga-Nte-1 -17.716  9.209  104.5 -88.7

B-10-Bga-Gsh-1  0.145 -19.301  101.0 -0.8

Bga-.6-B-1  6.600 -1.9 100.291 Bga-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Bre-1-B-1  15.000 -5.9 99.180  8.700 17.962 Bre-10-B-1 -8.981 -4.350  387.3  90.00 0

Bre-10-B-1 -8.981 -4.350  387.3  90.0

Bre-10-B-1 -4.000 110.000 -3.2 97.720 Bre-1-B-1  9.005  4.879  55.0  87.90 0 0 0

-4.000Bre-1-B-1  9.005  4.879  55.0  87.9

B-10-Bre-Jb1-1  40.780  23.519  252.8  86.6

B-10-Bre-Sha-1D -92.839 -43.565  550.8  90.5

B-10-Bre-Gso-1  34.049  10.288  191.0  95.7

Bta-3-B-1  30.000 -1.8 99.722  3.470 7.164 Bta-10-B-1 -7.164 -3.470  153.6  90.00 0

Bta-10-B-1 -2.000 110.000 -0.1 99.255 Bta-3-B-1  7.170  3.735  42.8  88.70 0 0 0

Bta-20-B-1 -13.710 -5.794  78.7  92.1

B-10-Bta-Kgo-1  6.080 -0.608  32.3 -99.5

B-10-Bta-Hye-1  0.460  2.667  14.3  17.0

Bta-20-B-1  220.000  0.9 100.038 Bta-10-B-1  13.717  6.075  39.4  91.40 0 0 0

B-20-Bta-Mmb-1D -13.717  1.061  36.1 -99.7
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B-20-Bta-Gte-D  0.000 -7.137  18.7  0.0

Bwi-3-B-1  30.000  1.3 98.979  1.426 2.945 Bwi-20-B-1 -2.945 -1.426  63.6  90.00 0

Bwi-10-B-1  110.000  2.7 100.398 Bwi-20-B-1  0.000  0.000  0.0  0.00 0 0 0

Bwi-20-B-1  220.000  2.7 100.398 Bwi-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Bwi-3-B-1  2.952  1.517  8.7  88.9

B-20-Bwi-Rba-1D  57.821 -26.561  166.3 -90.9

B-20-Kli-Bwi-1  76.304 -6.014  200.1 -99.7

B-20-Bwi-Kma-1 -137.078  31.967  367.9 -97.4

B-20-Bwi-KB2-1  0.000 -0.407  1.1  0.0

B-20-Bwi-KbW-1  0.000 -0.502  1.3  0.0

C-Gfu-B-3  30.000 -5.1 97.631 -4.766 0.000 Gfu-3-B-1  0.000  4.766  93.9  0.00 0

C-Gsh-1-B  11.000 -2.4 101.243 -20.500 0.000 Gsh-1-B-1  0.000  20.500  1062.8  0.00 0

C-MKi-3-B  30.000 -5.6 96.322 MKi-3-B-1  0.000  0.000  0.0  0.00 0 0 0

C-Mku-B-.6  6.600 -4.2 99.630 Mku-.6-B-6  0.000  0.000  0.0  0.00 0 0 0

C-Msh-1-B  15.000 -8.4 97.046 -9.418 0.000 Msh-1-B-1  0.000  9.418  373.5  0.00 0

C-Nde-B  30.000 -5.8 99.293 Nde-3-B-1  0.000  0.000  0.0  0.00 0 0 0

C-Nga-B-3  30.000 -6.8 99.026 -4.903 0.000 Nga-3-B-1  0.000  4.903  95.3  0.00 0

C-Rbo-B-3  30.000 -6.9 99.855 -9.971 0.000 Rbo-3-B-1  0.000  9.971  192.2  0.00 0

C-Rln-3-B  30.000 -5.9 100.216 -10.043 0.000 Rln-3-B-1  0.000  10.043  192.9  0.00 0

C-Rwi-B-1  15.000 -7.0 99.750 -4.975 0.000 Rwi-1-B-1  0.000  4.975  192.0  0.00 0

C-Sha-20-B  220.000 -0.1 99.484 -9.897 0.000 Sha-20-B-1  0.000  9.897  26.1  0.00 0

Cyi-3-B-1  30.000  2.8 101.550 B-3-Cyi-Cyi/Nko-1  0.297 -0.010  5.6 -99.90 0 0 0

G-Cyi-3-B -0.297  0.010  5.6 -99.9

Cyi-3-B-2  30.000  2.8 101.550 N-Cyi-04-1 -0.297  0.010  5.6 -99.90 0 0 0

G-Cyi-3-B  0.297 -0.010  5.6 -99.9

G-Cyi-3-B  30.000  2.8 101.550 Cyi-3-B-1  0.297 -0.010  5.6 -99.90 0 0 0

Cyi-3-B-2 -0.297  0.010  5.6 -99.9

Gfu-3-B-1  30.000 -5.1 97.631  3.108 6.418 Gfu-10-B-1 -2.139  0.553  43.6 -96.80 0

Gfu-10-B-1 -2.139  0.553  43.6 -96.8

Gfu-10-B-1 -2.139  0.553  43.6 -96.8

C-Gfu-B-3  0.000 -4.766  93.9  0.0

Gfu-10-B-1  110.000 -3.5 97.303 Gfu-3-B-1  2.146 -0.492  11.9 -97.50 0 0 0

Gfu-3-B-1  2.146 -0.492  11.9 -97.5

Gfu-3-B-1  2.146 -0.492  11.9 -97.5

10-Gfu/Mku/Rln-B -6.439  1.476  35.6 -97.5

G-Gko-1-B  15.000 -6.0 98.860 Gko-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Gko-1-B-2  0.000  0.000  0.0  0.0

G-Gko-3-B  15.000 -6.0 98.860 Gko-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Gko-3-B  0.000  0.000  0.0  0.0
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G-Gko-10-B  110.000 -4.0 95.904 Gko-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Gko-10-B-2  0.000  0.000  0.0  0.0

G-Gsh-1-B  11.000 -2.4 101.243 Gsh-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Gsh-1-B-2  0.000  0.000  0.0  0.0

Gha-3-B-1  30.000 -5.9 98.992  5.850 12.078 Gha-10-B-1 -12.078 -5.850  260.9  90.00 0

Gha-10-B-1 -5.000 110.000 -4.2 95.553 Gha-3-B-1  12.088  6.309  74.9  88.70 0 0 0

B-10-Gha-MKi-1 -17.231 -2.936  96.0  98.6

B-10-Gha-Nde-1  5.143 -3.372  33.8 -83.6

G-Jb2-10-B  110.000 -3.8 96.407 Jb2-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Jb2-10-B-2  0.000  0.000  0.0  0.0

G-Jb3-1-B  15.000 -6.3 99.091 Jb3-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Jb3-1-B-2  0.000  0.000  0.0  0.0

G-KbW-1-B-1  11.000  9.4 103.031 KbW-1-B-3 -17.000  0.000  866.0  100.00 0 0 0

KbW-1-B-2  17.000  0.000  866.0  100.0

G-KbW-1-B-2  11.000  9.4 103.031 KbW-1-B-1  8.000  0.000  407.5  100.00 0 0 0

KbW-1-B-4 -8.000  0.000  407.5  100.0

G-KbW-1-B-3  220.000  2.7 100.399 B-20-Bwi-KbW-2  0.000  0.000  0.0  0.00 0 0 0

KbW-20-B-2  0.000  0.000  0.0  0.0

Gko-1-B-1  15.000 -6.0 98.860  8.845 18.263 Gko-10-B-1 -6.088 -2.948  263.3  90.00 0

Gko-10-B-1 -6.088 -2.948  263.3  90.0

Gko-10-B-1 -6.088 -2.948  263.3  90.0

G-Gko-1-B  0.000  0.000  0.0  0.0

G-Gko-3-B  0.000  0.000  0.0  0.0

Gko-1-B-2  15.000 -6.0 98.860 G-Gko-1-B  0.000  0.000  0.0  0.00 0 0 0

Gko-3-B  15.000 -6.0 98.860 G-Gko-3-B  0.000  0.000  0.0  0.00 0 0 0

Gko-10-B-1 -5.000 110.000 -4.0 95.904 Gko-1-B-1  6.103  3.235  37.8  88.40 0 0 0

-5.000Gko-1-B-1  6.103  3.235  37.8  88.4

-5.000Gko-1-B-1  6.103  3.235  37.8  88.4

B-10-Gko-Jb1-1 -12.541 -10.771  90.5  75.9

B-10-Gko-MKi-1 -5.767  1.066  32.1 -98.3

G-Gko-10-B  0.000  0.000  0.0  0.0

Gko-10-B-2  110.000 -4.0 95.904 G-Gko-10-B  0.000  0.000  0.0  0.00 0 0 0

G-Kse-1-B  110.000 -4.4 95.934 Gso-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Kse-10-B1  0.000  0.000  0.0  0.0

G-Mku-10-B  110.000 -2.8 97.608 Mku-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Mku-10-B-2  0.000  0.000  0.0  0.0

G-Mku-.6-B  6.600 -4.2 99.630 Mku-.6-B-4  12.000  8.064  1269.4  83.00 0 0 0

Mku-.6-B-2 -12.000 -8.064  1269.4  83.0

G-Mmb-3-B  30.000  6.2 99.328 Mmb-3-B-1  79.821 -0.449  1546.6  100.00 0 0 0
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Mmb-3-B-2 -79.821  0.449  1546.6  100.0

G-Mus-3-B  30.000  1.2 98.802 Mus-3-B -1.993 -0.572  40.4  96.10 0 0 0

Rka-3-B-1  1.993  0.572  40.4  96.1

G-Nko-3-B  30.000  2.9 101.640 Nko-3-B-1  0.596 -0.027  11.3 -99.90 0 0 0

Nko-3-B-2 -0.596  0.027  11.3 -99.9

G-NtB-3-B  30.000 -1.5 97.842 Kgo-3-B-1  4.981  2.054  106.0  92.40 0 0 0

NtB-3-B1 -4.981 -2.054  106.0  92.4

G-Ny1-3-B  30.000  4.2 99.253 Ny1-3-B-1  27.937  0.048  541.7  100.00 0 0 0

Ny1-3-B-2 -27.937 -0.048  541.7  100.0

G-Ny2-3-B  30.000 -0.5 99.103 Ny2-3-B-1  16.942  0.802  329.4  99.90 0 0 0

Ny2-3-B-2 -16.942 -0.802  329.4  99.9

G-Rka5-3-B  30.000  1.2 98.802 Rka5-3-B -2.984 -0.420  58.7  99.00 0 0 0

Rka-3-B-1  2.984  0.420  58.7  99.0

G-Rka-3-B  30.000  1.2 98.802 Rka-3-B-1  6.670  0.724  130.7  99.40 0 0 0

Rka-3-B-2 -6.670 -0.724  130.7  99.4

G-Rsu-10-B  110.000  3.0 99.655 Rsu-10-B-1  29.950 -0.418  157.8  100.00 0 0 0

Rsu-10-B-2 -29.950  0.418  157.8  100.0

G-Rwa-3-B  30.000 -0.3 99.076 Rwa-3-B-1  0.000  0.000  0.0  0.00 0 0 0

Rwa-3-B-2  0.000  0.000  0.0  0.0

G-Rz1-.06-B  0.600  2.9 100.766 N-Rz1-.06-B-1-1  3.500  0.000  3342.3  100.00 0 0 0

N-Rz1-.06-B-1-2 -3.500  0.000  3342.3  100.0

G-Rz2-.6-B  6.600  5.2 100.651 Rz2-.6-B-1-1  12.750  0.000  1108.1  100.00 0 0 0

Rz2-.6-B-1-2 -12.750  0.000  1108.1  100.0

G-Rz3-.6-B  6.600  20.5 100.000 Rz3-.6-B-1-1  48.000  3.882  4212.6  99.70 0 0 0

N-Rz4-.6-1 -48.000 -3.882  4212.6  99.7

G-Rz4-.6-B  6.600  23.6 99.798 Rz4-.6-B-1-1  95.000  0.000  8327.2  100.00 0 0 0

Rz4-.6-B-1-2 -95.000  0.000  8327.2  100.0

Gsh-1-B-1  11.000 -2.4 101.243 Gsh-10-B  0.000  10.250  531.4  0.00 0 0 0

Gsh-10-B  0.000  10.250  531.4  0.0

G-Gsh-1-B  0.000  0.000  0.0  0.0

C-Gsh-1-B  0.000 -20.500  1062.8  0.0

Gsh-1-B-2  11.000 -2.4 101.243 G-Gsh-1-B  0.000  0.000  0.0  0.00 0 0 0

Gsh-10-B  7.000 110.000 -2.2 101.117 Gsh-1-B-1  0.034 -9.568  49.7 -0.40 0 0 0

 7.000Gsh-1-B-1  0.034 -9.568  49.7 -0.4

B-10-Bga-Gsh-2 -0.068  19.135  99.3 -0.4

G-Smb-1-B  11.000  2.1 100.452 N-Smb-1  0.000  0.000  0.0  0.00 0 0 0

Smb-1-B-2N  0.000  0.000  0.0  0.0

Gso-1-B-1  15.000 -6.1 99.388  5.892 12.165 Gso-10-B-1 -12.165 -5.892  523.5  90.00 0

Gso-10-B-1 -5.000 110.000 -4.4 95.934 Gso-1-B-1  12.175  6.354  75.1  88.70 0 0 0
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B-10-Gso-Nde-1  7.049  9.110  63.0  61.2

10-Bre/Gso/Msh-B -19.225 -15.464  135.0  77.9

G-Kse-1-B  0.000  0.000  0.0  0.0

Hye-3-B-1  30.000 -1.6 99.459  3.453 7.130 Hye-10-B-1 -7.130 -3.453  153.3  90.00 0

Hye-10-B-1 -2.000 110.000 -0.1 99.007 Hye-3-B-1  7.143  3.707  42.7  88.80 0 0 0

B-10-Bta-Hye-2 -0.457 -3.223  17.3  14.0

B-10-Hye-Rka-1 -6.686 -0.484  35.5  99.7

Jb1-10-B-1 -5.000 110.000 -3.8 96.407 Jb1-1-B-1  17.959  9.698  111.1  88.00 0 0 0

B-10-Jb1-Jb2-1  0.000 -0.036  0.2  0.0

B-10-Jb1-Rln-2 -1.410 -5.459  30.7  25.0

B-10-Bre-Jb1-2 -40.445 -23.036  253.4  86.9

B-10-Gko-Jb1-2  12.573  10.595  89.5  76.5

B-10-Jb1-Nbg-1  11.322  8.238  76.2  80.9

Jb1-1-B-1  15.000 -6.3 99.091  8.687 17.937 Jb1-10-B-1 -17.937 -8.687  774.1  90.00 0

B-1-Jb1-Jb3-1  0.000  0.000  0.0  0.0

Jb2-.6-B-1  6.600 -3.8 99.389 Jb2-10-B-2  0.000  0.000  0.0  0.00 0 0 0

Jb2-10-B-2  0.000  0.000  0.0  0.0

Jb2-10-B-1  110.000 -3.8 96.407 B-10-Jb1-Jb2-2  0.000  0.000  0.0  0.00 0 0 0

G-Jb2-10-B  0.000  0.000  0.0  0.0

Jb2-10-B-2 -3.000 110.000 -3.8 96.407 Jb2-.6-B-1  0.000  0.000  0.0  0.00 0 0 0

-3.000Jb2-.6-B-1  0.000  0.000  0.0  0.0

G-Jb2-10-B  0.000  0.000  0.0  0.0

Jb3-1-B-1  15.000 -6.3 99.091 B-1-Jb1-Jb3-2  0.000  0.000  0.0  0.00 0 0 0

G-Jb3-1-B  0.000  0.000  0.0  0.0

Jb3-1-B-2  15.000 -6.3 99.091 G-Jb3-1-B  0.000  0.000  0.0  0.00 0 0 0

Jb3-1-B-2d  0.000  0.000  0.0  0.0

Jb3-1-B-2d  15.000 -6.3 99.091 Jb3-1-B-2  0.000  0.000  0.0  0.00 0 0 0

Kb2-20-B-1  220.000  2.7 100.398 B-20-Bwi-KB2-2  0.000  0.000  0.0  0.00 0 0 0

Kba-3-B-1  30.000 -7.9 99.078  3.191 6.589 Kba-10-B-1 -6.589 -3.191  142.2  90.00 0

Kba-10-B-1 -6.000 110.000 -4.9 96.185 Kba-3-B-1  6.624  3.646  41.3  87.60 0 0 0

10-Kba/Msh/Rwi-B  10.763 -0.560  58.8 -99.9

B-10-Kba-Kre-1 -17.387 -3.086  96.4  98.5

Kbo-3-B-1  30.000 -3.0 99.194  1.432 2.957 Kbo-10-B-1 -2.957 -1.432  63.7  90.00 0

Kbo-10-B-1 -2.000 110.000 -0.3 100.057 Kbo-3-B-1  2.972  1.613  17.7  87.90 0 0 0

10-Kbo/Kro/Mr2-B -2.972 -1.613  17.7  87.9

Kbu-1-B-1  11.000  4.5 99.907 Kbu-3-B-1  1.817 -0.319  96.9 -98.50 0 0 0

Kbu-10-B-1  10.893 -0.880  574.2 -99.7

Kbu-10-B-1  11.441 -0.894  602.9 -99.7

B-1-Kbu-KbW-1F_T -24.151  2.093  1273.5 -99.6
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Kbu-3-B-1  30.000  2.1 100.356 Kbu-1-B-1 -1.811  0.394  35.5 -97.70 0 0 0

B-3-Kbu-Kro/Nko-2  1.811 -0.394  35.5 -97.7

Kbu-10-B-1  110.000  1.5 100.189 Kbu-1-B-1 -10.863  1.451  57.4 -99.10 0 0 0

Kbu-1-B-1 -11.411  1.493  60.3 -99.2

B-10-Kbu-Kro-1  22.274 -2.944  117.7 -99.1

KbW-1-B-1  11.000  9.4 103.031 KbW-1-B-2  8.000  0.000  407.5  100.00 0 0 0

G-KbW-1-B-2 -8.000  0.000  407.5  100.0

KbW-1-B-2  11.000  9.4 103.031 KbW-1-B-1 -8.000  0.000  407.5  100.00 0 0 0

B-1-Kbu-KbW-2F_T  25.000  0.000  1273.6  100.0

G-KbW-1-B-1 -17.000  0.000  866.0  100.0

KbW-1-B-3  11.000  9.4 103.031  0.000 17.000 G-KbW-1-B-1  17.000  0.000  866.0  100.00 0

KbW-1-B-4  11.000  9.4 103.031  0.000 8.000 G-KbW-1-B-2  8.000  0.000  407.5  100.00 0

KbW-1-B-5  20.000  2.7 100.399 KbW-20-B-2  0.000  0.000  0.0  0.00 0 0 0

KbW-20-B-2  220.000  2.7 100.399 KbW-1-B-5  0.000  0.000  0.0  0.00 0 0 0

G-KbW-1-B-3  0.000  0.000  0.0  0.0

Kgo-3-B-1  30.000 -1.5 97.842  4.023 8.306 Kgo-10-B-1 -1.663 -0.984  38.0  86.10 0

Kgo-10-B-1 -1.663 -0.984  38.0  86.1

G-NtB-3-B -4.981 -2.054  106.0  92.4

Kgo-10-B-1  110.000 -0.7 98.778 Kgo-3-B-1  1.665  1.017  10.4  85.30 0 0 0

Kgo-3-B-1  1.665  1.017  10.4  85.3

Kgo-20-B-1 -15.886 -5.898  90.0  93.7

B-10-Kgo-MKi-2  36.250  6.202  195.4  98.6

B-10-Kgo-Kli-1 -17.643 -1.833  94.3  99.5

B-10-Bta-Kgo-2 -6.050 -0.505  32.3  99.7

Kgo-20-B-1  220.000  0.8 99.868 Kgo-10-B-1  15.897  6.389  45.0  92.80 0 0 0

B-20-Kgo-Kli-1 -65.202  2.316  171.4 -99.9

B-20-Kgo-Rwa-1  49.305 -8.704  131.6 -98.5

Kli-3-B-1  30.000 -2.2 99.461  1.439 2.971 Kli-10-B-1 -2.971 -1.439  63.9  90.00 0

Kli-10-B-1 -3.000 110.000  0.4 99.575 Kli-3-B-1  2.997  1.621  18.0  88.00 0 0 0

Kli-20-B-1 -10.590 -2.356  57.2  97.6

B-10-Kgo-Kli-2  17.757  1.233  93.8  99.8

B-10-Kli-Kro-2 -9.534 -1.434  50.8  98.9

B-10-Kli-Rka-1  2.111  0.838  12.0  92.9

B-10-Kli-Ny1-1 -2.741  0.098  14.5 -99.9

Kli-20-B-1  220.000  1.4 100.024 Kli-10-B-1  10.594  2.554  28.6  97.20 0 0 0

B-20-Kgo-Kli-2  65.336 -4.489  171.8 -99.8

B-20-Kli-Bwi-2 -75.930  1.936  199.3 -100.0

Kma-10-B-1  110.000  13.0 98.908 Kma-20-B-1  70.078 -9.445  375.2 -99.10 0 0 0

Kma-20-B-1  70.078 -9.445  375.2 -99.1
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B-10-Kma-Rz3-1 -47.575  2.118  252.7 -99.9

B-10-Kma-Rz4-1 -92.582  16.773  499.3 -98.4

Kma-20-B-1  220.000  8.0 100.298 Kma-10-B-1 -69.937  15.833  187.6 -97.50 0 0 0

Kma-10-B-1 -69.937  15.833  187.6 -97.5

B-20-Bwi-Kma-2  139.873 -31.666  375.2 -97.5

Kre-3-B-1  30.000 -5.5 98.865  3.179 6.564 Kre-10-B-1 -6.564 -3.179  142.0  90.00 0

Kre-10-B-1 -3.000 110.000 -3.6 97.668 Kre-3-B-1  6.578  3.451  39.9  88.60 0 0 0

B-10-Kba-Kre-2  17.593  2.634  95.6  98.9

B-10-Kre-Nbu-1 -24.170 -6.085  133.9  97.0

Kri-20-B-1  220.000  2.1 100.469 B-20-Kri-Rba-1  0.000  0.000  0.0  0.00 0 0 0

Kro-3-B-1  30.000  0.7 99.176  1.432 2.956 Kro-10-B-1 -0.300 -1.685  33.2  17.50 0

B-3-Kbu-Kro-2 -2.656  0.253  51.8 -99.5

Kro-10-B-1 -2.000 110.000  0.9 99.985 Kro-3-B-1  0.304  1.734  9.2  17.30 0 0 0

B-10-Kbu-Kro-2 -22.200  2.765  117.4 -99.2

B-10-Kbo-Kro-1  12.332 -5.156  70.2 -92.3

B-10-Kli-Kro-1  9.564  0.657  50.3  99.8

Kse-10-B1  110.000 -4.4 95.934 G-Kse-1-B  0.000  0.000  0.0  0.00 0 0 0

MKi-3-B-1  30.000 -5.6 96.322  5.570 11.501 MKi-10-B-1 -11.501 -5.570  255.3  90.00 0

C-MKi-3-B  0.000  0.000  0.0  0.0

MKi-10-B-1 -2.000 110.000 -3.9 95.920 MKi-3-B-1  11.510  6.010  71.1  88.60 0 0 0

10-Gko/Kgo/MKi-B -29.750 -6.582  166.7  97.6

B-10-MKi-Nbg-2  0.958 -2.258  13.4 -39.1

B-10-Gha-MKi-2  17.282  2.830  95.8  98.7

Mku-3-B-1  1.000 30.000 -6.8 98.155  10.445 21.566 Mku-.6-B-1 -10.783 -5.223  234.9  90.00 0

 1.000Mku-.6-B-3 -10.783 -5.223  234.9  90.0

Mku-10-B-1 -3.000 110.000 -2.8 97.608 Mku-.6-B-5  9.600  3.913  55.7  92.60 0 0 0

B-10-Gfu-Mku-2  13.733 -2.684  75.2 -98.1

B-10-Mku-Nta-1 -4.656 -4.235  33.8  74.0

B-10-Mku-Nbi-1 -18.678  3.006  101.7 -98.7

G-Mku-10-B  0.000  0.000  0.0  0.0

Mku-10-B-2  110.000 -2.8 97.608 G-Mku-10-B  0.000  0.000  0.0  0.00 0 0 0

Mku-.6-B-1  6.600 -4.2 99.630 Mku-3-B-1  10.797  5.856  1078.5  87.90 0 0 0

Mku-.6-B-4 -6.000 -4.032  634.7  83.0

Mku-.6-B-3  0.000  0.000  0.0  0.0

Mku-.6-B-5 -4.797 -1.824  450.6  93.5

Mku-.6-B-6  0.000  0.000  0.0  0.0

Mku-.6-B-2  6.600 -4.2 99.630  8.064 12.000 G-Mku-.6-B  12.000  8.064  1269.4  83.00 0

Mku-.6-B-3  6.600 -4.2 99.630 Mku-3-B-1  10.797  5.856  1078.5  87.90 0 0 0

Mku-.6-B-4 -6.000 -4.032  634.7  83.0
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Mku-.6-B-1  0.000  0.000  0.0  0.0

Mku-.6-B-5 -4.797 -1.824  450.6  93.5

Mku-.6-B-6  0.000  0.000  0.0  0.0

Mku-.6-B-4  6.600 -4.2 99.630 Mku-.6-B-1  6.000  4.032  634.7  83.00 0 0 0

Mku-.6-B-3  6.000  4.032  634.7  83.0

G-Mku-.6-B -12.000 -8.064  1269.4  83.0

Mku-.6-B-5  6.600 -4.2 99.630 Mku-10-B-1 -9.595 -3.647  901.2  93.50 0 0 0

Mku-.6-B-1  4.797  1.824  450.6  93.5

Mku-.6-B-3  4.797  1.824  450.6  93.5

Mku-.6-B-6  6.600 -4.2 99.630 C-Mku-B-.6  0.000  0.000  0.0  0.00 0 0 0

Mku-.6-B-3  0.000  0.000  0.0  0.0

Mku-.6-B-1  0.000  0.000  0.0  0.0

Mmb-3-B-1  30.000  6.2 99.328  3.445 7.113 Mmb-20-B-1  72.707 -3.895  1410.7 -99.90 0

G-Mmb-3-B -79.821  0.449  1546.6  100.0

Mmb-3-B-2  30.000  6.2 99.328 N-Mmb-.6-1 -39.910  0.225  773.3  100.00 0 0 0

N-Mmb-.6-2 -39.910  0.225  773.3  100.0

G-Mmb-3-B  79.821 -0.449  1546.6  100.0

Mmb-20-B-1  220.000  0.9 100.035 Mmb-3-B-1 -72.558  10.610  192.4 -98.90 0 0 0

B-20-Mmb-Rwa-1D  58.838 -3.301  154.6 -99.8

B-20-Bta-Mmb-2D  13.720 -7.309  40.8 -88.3

Mr1-.6-B-1  6.600 -0.7 99.467 Mr1-10-B-1 -1.011 -2.646  249.1  35.70 0 0 0

Mr1-3-B-1  4.459  2.424  446.4  87.9

B-.6-Mr1-Rz1-1 -3.448  0.221  303.8 -99.8

Mr1-10-B-1 -2.000 110.000 -0.2 100.278 Mr1-.6-B-1  1.017  2.731  15.3  34.90 0 0 0

B-10-Mr1-Mr2-1 -1.017 -2.731  15.3  34.9

Mr1-3-B-1  4.000 30.000 -3.4 100.594  2.151 4.442 Mr1-.6-B-1 -4.442 -2.151  94.4  90.00 0

Mr2-10-B-1  110.000 -0.2 100.283 B-10-Mr2-Rz2-1 -12.647  0.793  66.3 -99.80 0 0 0

Mr2-10-B-2  12.647 -0.793  66.3 -99.8

Mr2-10-B-2  110.000 -0.2 100.283 B-10-Mr2/Nte-1  11.630 -3.512  63.6 -95.70 0 0 0

B-10-Mr1-Mr2-2  1.017  2.719  15.2  35.0

Mr2-10-B-1 -12.647  0.793  66.3 -99.8

Msh-1-B-1  15.000 -8.4 97.046  10.575 21.834 Msh-10-B-1 -10.917 -0.578  433.6  99.90 0

Msh-10-B-1 -10.917 -0.578  433.6  99.9

C-Msh-1-B  0.000 -9.418  373.5  0.0

Msh-10-B-1 -2.000 110.000 -5.1 95.829 Msh-1-B-1  10.948  1.212  60.3  99.40 0 0 0

-2.000Msh-1-B-1  10.948  1.212  60.3  99.4

B-10-Gso-Msh-2 -14.321  5.317  83.7 -93.7

B-10-Kba-Msh-2 -4.063 -1.808  24.4  91.4

B-10-Msh-Nga-1 -2.635 -2.348  19.3  74.7
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B-10-Msh-Rbo-1 -0.878 -3.585  20.2  23.8

Mus-3-B  30.000  1.2 98.802 Mus-.6-B -1.993 -0.572  40.4  96.10 0 0 0

G-Mus-3-B  1.993  0.572  40.4  96.1

Mus-.6-B*  6.600  2.8 100.000  0.635 2.000 Mus-3-B  2.000  0.635  183.5  95.30 0

Nbg-3-B-1  30.000 -5.3 99.678  5.923 12.229 Nbg-10-B-1 -6.114 -2.961  131.2  90.00 0

Nbg-10-B-1 -6.114 -2.961  131.2  90.0

Nbg-10-B-1 -5.000 110.000 -3.9 95.965 Nbg-3-B-1  6.124  3.147  37.7  88.90 0 0 0

-5.000Nbg-3-B-1  6.124  3.147  37.7  88.9

B-10-Jb1-Nbg-2 -11.290 -8.383  76.9  80.3

B-10-MKi-Nbg-1 -0.957  2.089  12.6 -41.7

Nbi-3-B-1  30.000 -3.1 98.757  1.421 2.933 Nbi-10-B-1 -2.933 -1.421  63.5  90.00 0

Nbi-10-B-1 -2.000 110.000 -1.7 98.170 Nbi-3-B-1  2.940  1.511  17.7  88.90 0 0 0

B-B-10-Mku-Nbi-1-2  18.847 -3.308  102.3 -98.5

B-10-Nbi-Ny1-1 -21.787  1.797  116.9 -99.7

Nbu-3-B-1  30.000 -4.6 99.081  3.192 6.590 Nbu-10-B-1 -6.590 -3.192  142.2  90.00 0

Nbu-10-B-1 -2.000 110.000 -2.8 98.889 Nbu-3-B-1  6.603  3.464  39.6  88.60 0 0 0

Nbu-20-B-1 -30.985 -9.507  172.0  95.6

B-10-Kre-Nbu-2  24.382  6.043  133.3  97.1

Nbu-20-B-1 -1.000 220.000  0.2 99.733 Nbu-10-B-1  31.025  11.297  86.9  94.00 0 0 0

B-20-Nbu-Rsu-1 -31.025 -11.297  86.9  94.0

N-Cyi-04-1  0.400  4.8 102.376  0.000 0.300 Cyi-3-B-2  0.300  0.000  423.0  100.00 0

Nde-3-B-1  30.000 -5.8 99.293  5.882 12.144 Nde-10-B-1 -6.072 -2.941  130.8  90.00 0

Nde-10-B-1 -6.072 -2.941  130.8  90.0

C-Nde-B  0.000  0.000  0.0  0.0

Nde-10-B-1 -5.000 110.000 -4.4 95.595 Nde-3-B-1  6.081  3.125  37.5  88.90 0 0 0

-5.000Nde-3-B-1  6.081  3.125  37.5  88.9

B-10-Gso-Nde-2 -7.031 -9.246  63.8  60.5

B-10-Gha-Nde-2 -5.131  2.995  32.6 -86.4

Nga-3-B-1  30.000 -6.8 99.026  3.188 6.583 Nga-10-B-1 -6.583  1.715  132.2 -96.80 0

C-Nga-B-3  0.000 -4.903  95.3  0.0

Nga-10-B-1 -2.000 110.000 -4.9 96.417 Nga-3-B-1  6.595 -1.479  36.8 -97.60 0 0 0

B-10-Nga-Rln-1 -9.240  0.389  50.3 -99.9

B-10-Msh-Nga-2  2.645  1.090  15.6  92.5

Nko-3-B-1  30.000  2.9 101.640 B-3-Nko-Cyi/Nko-1  0.596 -0.027  11.3 -99.90 0 0 0

G-Nko-3-B -0.596  0.027  11.3 -99.9

Nko-3-B-2  30.000  2.9 101.640 N-Nko-04-B-2 -0.596  0.027  11.3 -99.90 0 0 0

G-Nko-3-B  0.596 -0.027  11.3 -99.9

N-Mmb-.6-1*  6.600  11.9 100.000  3.811 40.000 Mmb-3-B-2  40.000  3.811  3514.9  99.50 0

N-Mmb-.6-2*  6.600  11.9 100.000  3.811 40.000 Mmb-3-B-2  40.000  3.811  3514.9  99.50 0
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N-Nko-04-B-2  0.400  5.5 102.302  0.000 0.600 Nko-3-B-2  0.600  0.000  846.5  100.00 0

N-Ny1-.6-2*  6.600  9.9 100.000  2.877 28.000 Ny1-3-B-2  28.000  2.877  2462.3  99.50 0

N-Ny2-.6-1*  6.600  3.4 100.000  1.972 17.000 Ny2-3-B-2  17.000  1.972  1497.1  99.30 0

N-Rka-.6-2*  6.600  4.4 100.000  1.108 6.700 Rka-3-B-2  6.700  1.108  594.1  98.70 0

N-Rsu-1-1*  12.000  7.3 100.000  1.840 30.000 Rsu-10-B-2  30.000  1.840  1446.1  99.80 0

N-Rz1-.06-B-1-1  0.600  2.9 100.766 Rz1-.6-B-1  3.500  0.000  3342.3  100.00 0 0 0

G-Rz1-.06-B -3.500  0.000  3342.3  100.0

N-Rz1-.06-B-1-2  0.600  2.9 100.766  0.000 3.500 G-Rz1-.06-B  3.500  0.000  3342.3  100.00 0

N-Rz4-.6-1*  6.600  20.5 100.000  3.882 48.000 G-Rz3-.6-B  48.000  3.882  4212.6  99.70 0

N-Smb-1  11.000  2.1 100.452 Smb-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Smb-1-B-2  0.000  0.000  0.0  0.0

G-Smb-1-B  0.000  0.000  0.0  0.0

Nta-3-B-1  1.000 30.000 -3.5 98.820  3.176 6.559 Nta-.6-B-1 -6.559 -3.176  141.9  90.00 0

Nta-10-B-1  110.000 -2.6 98.174 Nta-.6-B-1 -2.335 -1.690  15.4  81.00 0 0 0

Nta-.6-B-1 -2.335 -1.690  15.4  81.0

B-10-Mku-Nta-2  4.669  3.381  30.8  81.0

Nta-.6-B-1  6.600 -1.6 99.684 Nta-3-B-1  6.572  3.453  651.5  88.50 0 0 0

Nta-10-B-1  2.339  1.759  256.8  79.9

Nta-10-B-1  2.339  1.759  256.8  79.9

Nta-.6-B-3 -11.250 -6.972  1161.5  85.0

Nta-.6-B-2  6.600 -1.6 99.684  6.972 11.250 Nta-.6-B-3  11.250  6.972  1161.5  85.00 0

Nta-.6-B-3  6.600 -1.6 99.684 Nta-.6-B-1  11.250  6.972  1161.5  85.00 0 0 0

Nta-.6-B-2 -11.250 -6.972  1161.5  85.0

NtB-3-B1  30.000 -1.5 97.842 NtB-.6-B -4.981 -2.054  106.0  92.40 0 0 0

G-NtB-3-B  4.981  2.054  106.0  92.4

NtB-.6-B*  6.600  0.9 100.000  2.306 5.000 NtB-3-B1  5.000  2.306  481.7  90.80 0

Nte-3-B-1  30.000 -2.1 98.812  1.422 2.936 Nte-10-B-1 -2.936 -1.422  63.5  90.00 0

Nte-10-B-1  110.000 -0.8 100.229 Nte-3-B-1  2.943  1.513  17.3  88.90 0 0 0

B-10-Kbo/Nte-2 -9.244  5.064  55.2 -87.7

B-10-Mr2/Nte-2 -11.593  2.939  62.6 -96.9

B-10-Bga-Nte-2  17.894 -9.516  106.1 -88.3

Ny1-10-B-1  110.000  0.5 99.661 Ny1-3-B-1 -24.942  2.973  132.3 -99.30 0 0 0

B-10-Kli-Ny1-2  2.745 -0.800  15.1 -96.0

B-10-Nbi-Ny1-2  22.197 -2.172  117.5 -99.5

Ny1-3-B-1  30.000  4.2 99.253  1.434 2.960 Ny1-10-B-1  24.977 -1.385  485.1 -99.80 0

G-Ny1-3-B -27.937 -0.048  541.7  100.0

Ny1-3-B-2  30.000  4.2 99.253 N-Ny1-.6-2 -27.937 -0.048  541.7  100.00 0 0 0

G-Ny1-3-B  27.937  0.048  541.7  100.0

Ny2-10-B-1 -3.000 110.000 -3.5 97.180 Ny2-3-B-1 -10.321  2.965  58.0 -96.10 0 0 0
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B-10-Ny2-Rln-1  10.321 -2.965  58.0 -96.1

Ny2-3-B-1  30.000 -0.5 99.103  3.193 6.592 Ny2-10-B-1  10.349 -2.391  206.3 -97.40 0

G-Ny2-3-B -16.942 -0.802  329.4  99.9

Ny2-3-B-2  30.000 -0.5 99.103 N-Ny2-.6-1 -16.942 -0.802  329.4  99.90 0 0 0

G-Ny2-3-B  16.942  0.802  329.4  99.9

Rba-3-B-1  30.000  0.8 99.029  1.428 2.948 Rba-20-B-1 -2.948 -1.428  63.7  90.00 0

Rba-20-B-1  220.000  2.1 100.449 Rba-3-B-1  2.955  1.519  8.7  88.90 0 0 0

B-20-Bwi-Rba-2D -57.673  10.190  153.0 -98.5

B-20-Rba-Sha-1  54.718 -4.898  143.5 -99.6

B-20-Kri-Rba-2  0.000 -2.855  7.5  0.0

B-20-Smb-Rba-2  0.000 -1.101  2.9  0.0

B-20-Gma-Rba-2  0.000 -2.855  7.5  0.0

Rbo-3-B-1  30.000 -6.9 99.855  5.942 12.268 Rbo-20-B-1 -12.268  4.029  248.9 -95.00 0

C-Rbo-B-3  0.000 -9.971  192.2  0.0

Rbo-20-B-1 -3.000 110.000 -5.1 95.994 Rbo-3-B-1  12.277 -3.611  70.0 -95.90 0 0 0

B-10-Msh-Rbo-2  0.881  3.315  18.8  25.7

B-10-Air-Rbo-2 -13.158  0.296  72.0 -100.0

Rka5-.6-B*  6.600  3.6 100.000  0.552 3.000 Rka5-3-B  3.000  0.552  266.8  98.30 0

Rka5-3-B  30.000  1.2 98.802 Rka5-.6-B -2.984 -0.420  58.7  99.00 0 0 0

G-Rka5-3-B  2.984  0.420  58.7  99.0

Rka-3-B-1  30.000  1.2 98.802  3.412 7.046 Rka-10-B-1  2.301 -0.848  47.8 -93.80 0

Rka-10-B-1  2.301 -0.848  47.8 -93.8

G-Rka-3-B -6.670 -0.724  130.7  99.4

G-Rka5-3-B -2.984 -0.420  58.7  99.0

G-Mus-3-B -1.993 -0.572  40.4  96.1

Rka-3-B-2  30.000  1.2 98.802 N-Rka-.6-2 -6.670 -0.724  130.7  99.40 0 0 0

G-Rka-3-B  6.670  0.724  130.7  99.4

Rka-10-B-1  110.000  0.3 99.309 Rka-3-B-1 -2.299  0.889  13.0 -93.30 0 0 0

Rka-3-B-1 -2.299  0.889  13.0 -93.3

B-10-Kli-Rka-2 -2.107 -1.673  14.2  78.3

B-10-Hye-Rka-2  6.705 -0.105  35.4 -100.0

Rlm-3-B-1  30.000 -4.4 99.738  5.929 12.242 Rlm-10-B-1 -12.242 -5.929  262.5  90.00 0

Rlm-10-B-1 -2.000 110.000 -2.7 99.311 Rlm-3-B-1  12.252  6.394  73.0  88.70 0 0 0

Rlm-20-B-1 -61.308 -25.580  351.1  92.3

B-10-Air-Rlm-2_S  49.056  19.186  278.4  93.1

Rlm-20-B-1 -2.000 220.000  0.2 99.665 Rlm-10-B-1  61.391  29.308  179.1  90.20 0 0 0

B-20-Sha-Rlm-2D  38.234 -6.368  102.1 -98.6

B-20-Rlm-Rwa-1D -100.735 -3.796  265.4  99.9

B-20-Rlm-Rsu-1D  1.110 -19.144  50.5 -5.8
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Rln-3-B-1  30.000 -5.9 100.216  3.258 6.726 Rln-10-B-1 -6.726  6.786  183.5 -70.40 0

C-Rln-3-B  0.000 -10.043  192.9  0.0

Rln-10-B-1  110.000 -3.8 97.066 Rln-3-B-1  6.749 -6.332  50.0 -72.90 0 0 0

10-Gfu/Jb1/Rln-B -5.777  5.082  41.6 -75.1

B-10-Nga-Rln-2  9.319 -1.425  51.0 -98.9

B-10-Ny2-Rln-2 -10.291  2.675  57.5 -96.8

Rsu-10-B-1  110.000  3.0 99.655 Rsu-20-B-1  29.950 -0.418  157.8  100.00 0 0 0

G-Rsu-10-B -29.950  0.418  157.8  100.0

Rsu-10-B-2  110.000  3.0 99.655 N-Rsu-1-1 -29.950  0.418  157.8  100.00 0 0 0

G-Rsu-10-B  29.950 -0.418  157.8  100.0

Rsu-20-B-1  220.000  0.2 99.740 Rsu-10-B-1 -29.916  1.923  78.9 -99.80 0 0 0

B-20-Rlm-Rsu-2D -1.109 -13.156  34.7  8.4

B-20-Nbu-Rsu-2  31.026  11.234  86.8  94.0

Rwa-3-B-1  30.000 -0.3 99.076  3.429 7.081 Rwa-20-B-1 -7.081 -3.429  152.8  90.00 0

G-Rwa-3-B  0.000  0.000  0.0  0.0

Rwa-3-B-2  30.000 -0.3 99.076 G-Rwa-3-B  0.000  0.000  0.0  0.00 0 0 0

Rwa-20-B-1  220.000  0.6 99.841 Rwa-3-B-1  7.084  3.561  20.8  89.30 0 0 0

B-20-Rlm-Rwa-2D  100.909 -2.541  265.3 -100.0

B-20-Kgo-Rwa-2 -49.253  7.077  130.8 -99.0

B-20-Mmb-Rwa-2D -58.740 -8.097  155.9  99.1

Rwi-1-B-1  15.000 -7.0 99.750  3.230 6.670 Rwi-10-B-1 -6.670  1.745  266.0 -96.70 0

C-Rwi-B-1  0.000 -4.975  192.0  0.0

Rwi-10-B-1 -3.000 110.000 -5.0 96.128 Rwi-1-B-1  6.682 -1.506  37.4 -97.60 0 0 0

B-10-Kba-Rwi-2 -6.682  1.506  37.4 -97.6

Rz1-.6-B-1  6.600  0.1 100.307 N-Rz1-.06-B-1-1 -3.480  0.171  303.8 -99.90 0 0 0

B-.6-Mr1-Rz1-2  3.480 -0.171  303.8 -99.9

Rz2-.6-B-1-1  6.600  5.2 100.651 Rz2-10-B-1  12.750  0.000  1108.1  100.00 0 0 0

G-Rz2-.6-B -12.750  0.000  1108.1  100.0

Rz2-.6-B-1-2  6.600  5.2 100.651  0.000 12.750 G-Rz2-.6-B  12.750  0.000  1108.1  100.00 0

Rz2-10-B-1  110.000  0.2 100.576 Rz2-.6-B-1-1 -12.691  1.122  66.5 -99.60 0 0 0

B-10-Mr2-Rz2-2  12.691 -1.122  66.5 -99.6

Rz3-.6-B-1-1  6.600  20.5 100.000 Rz3-10-B-1  48.000  3.882  4212.6  99.70 0 0 0

G-Rz3-.6-B -48.000 -3.882  4212.6  99.7

Rz3-10-B-1  110.000  14.2 99.473 Rz3-.6-B-1-1 -47.883  1.387  252.8 -100.00 0 0 0

B-10-Kma-Rz3-2  47.883 -1.387  252.8 -100.0

Rz4-.6-B-1-1  6.600  23.6 99.798 Rz4-10-B-1  95.000  0.000  8327.2  100.00 0 0 0

G-Rz4-.6-B -95.000  0.000  8327.2  100.0

Rz4-.6-B-1-2  6.600  23.6 99.798  0.000 95.000 G-Rz4-.6-B  95.000  0.000  8327.2  100.00 0

Rz4-10-B-1  110.000  17.4 100.143 Rz4-.6-B-1-1 -94.771  10.295  499.6 -99.40 0 0 0
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B-10-Kma-Rz4-2  94.771 -10.295  499.6 -99.4

Sha-3-B-1  30.000 -4.3 99.602  5.915 12.212 Sha-10-B-1 -12.212 -5.915  262.2  90.00 0

Sha-10-B-1 -2.000 110.000 -2.6 99.176 Sha-3-B-1  12.222  6.378  73.0  88.70 0 0 0

Sha-20-B-1 -105.969 -51.044  622.5  90.1

B-10-Bre-Sha-2D  93.747  44.665  549.6  90.3

Sha-20-B-1 -2.000 220.000 -0.1 99.484 Sha-10-B-1  106.099  56.903  317.6  88.10 0 0 0

C-Sha-20-B  0.000 -9.897  26.1  0.0

B-20-Sha-Rlm-1D -38.175 -9.840  104.0  96.8

B-20-Rba-Sha-2 -54.241 -7.217  144.3  99.1

B-20-Mra-Sha-2D -13.683 -29.948  86.9  41.6

Smb-1-B-1  11.000  2.1 100.452 Smb-20-B-1  0.000  0.000  0.0  0.00 0 0 0

N-Smb-1  0.000  0.000  0.0  0.0

Smb-1-B-2  11.000  2.1 100.452 Smb-20-B-1  0.000  0.000  0.0  0.00 0 0 0

N-Smb-1  0.000  0.000  0.0  0.0

Smb-1-B-2N  11.000  2.1 100.452 G-Smb-1-B  0.000  0.000  0.0  0.00 0 0 0

Smb-1-B-4  0.000  0.000  0.0  0.0

Smb-1-B-6  0.000  0.000  0.0  0.0

Smb-1-B-4  11.000  2.1 100.452 Smb-1-B-2N  0.000  0.000  0.0  0.00 0 0 0

Smb-1-B-6  11.000  2.1 100.452 Smb-1-B-2N  0.000  0.000  0.0  0.00 0 0 0

Smb-20-B-1  220.000  2.1 100.452 Smb-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Smb-1-B-2  0.000  0.000  0.0  0.0

B-20-Smb-Rba-1  0.000  0.000  0.0  0.0

 * Indicates a  voltage regulated bus ( voltage controlled or swing type machine connected to it) 

 #  Indicates a bus with a load mismatch of more than 0.1 MVA
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3-Cyi/Nko-B  30.000 -0.3 97.821 B-3-Cyi-Cyi/Nko-1 -0.149 -0.102  3.6  82.40 0 0 0

3-Cyi-Ghi-B  0.447  0.296  10.5  83.4

B-3-Nko-Cyi/Nko-1 -0.298 -0.194  7.0  83.9

3-Cyi-Ghi-B  30.000 -0.3 97.701 B-3-Cyi-Ghi-2  0.000 -0.076  1.5  0.00 0 0 0

3-Cyi/Nko-B -0.447 -0.304  10.6  82.7

3-Kro/Kbu-B  0.447  0.380  11.6  76.2

3-Kro/Kbu-B  30.000 -0.5 96.368 B-3-Kbu-Kro-2  3.595 -0.434  72.3 -99.30 0 0 0

B-3-Kbu-Kro/Nko-2 -3.153  0.886  65.4 -96.3

3-Cyi-Ghi-B -0.442 -0.451  12.6  70.0

10-Bre/Gso/Msh-B  110.000 -8.3 96.063 B-10-Bre-Gso-1 -52.998 -4.176  290.5  99.70 0 0 0

B-10-Gso-Msh-2  21.212 -4.854  118.9 -97.5

Gso-10-B-1  31.786  9.030  180.5  96.2

10-Gfu/Jb1/Rln-B  110.000 -9.3 96.458 10-Gfu/Mku/Rln-B  9.185 -4.295  55.2 -90.60 0 0 0

B-10-Jb1-Rln-2 -29.498  8.944  167.7 -95.7

Rln-10-B-1  20.313 -4.649  113.4 -97.5

10-Gfu/Mku/Rln-B  110.000 -9.9 96.425 B-10-Gfu-Mku-2 -1.727 -0.120  9.4  99.80 0 0 0

10-Gfu/Jb1/Rln-B -9.143  3.840  54.0 -92.2

Gfu-10-B-1  10.870 -3.720  62.5 -94.6

10-Gko/Kgo/MKi-B  110.000 -7.4 96.512 B-10-Gko-MKi-1  1.738  3.140  19.5  48.40 0 0 0

B-10-Kgo-MKi-2 -50.907  4.144  277.8 -99.7

MKi-10-B-1  49.169 -7.285  270.3 -98.9

10-Kba/Msh/Rwi-B  110.000 -8.9 95.665 B-10-Kba-Msh-2  4.769 -2.875  30.6 -85.60 0 0 0

B-10-Kba-Rwi-2  11.323 -3.844  65.6 -94.7

Kba-10-B-1 -16.092  6.719  95.7 -92.3

10-Kbo/Kro/Mr2-B  110.000 -2.2 96.677 10-Kbo/Nte-B  8.427  2.785  48.2  94.90 0 0 0

B-10-Kbo-Kro-1 -13.211 -5.341  77.4  92.7

Kbo-10-B-1  4.783  2.556  29.4  88.2

10-Kbo/Nte-B  110.000 -2.6 96.217 10-Kbo/Kro/Mr2-B -8.406 -3.353  49.4  92.90 0 0 0

B-10-Kbo/Nte-2  8.406  3.353  49.4  92.9

10-Mr2/Nte-B  110.000 -2.6 96.207 B-10-Mr2/Nte-1 -1.444 -1.834  12.7  61.90 0 0 0

B-10-Mr2/Nte-2  1.444  1.834  12.7  61.9

20-Gma-B  220.000  5.5 100.743 B-20-Gma-Rba-2  0.000  0.000  0.0  0.00 0 0 0

20-Gte-B  220.000  0.9 99.174 B-20-Bta-Gte-D  0.000  0.000  0.0  0.00 0 0 0

20-Mra-B*  220.000  0.0 100.000  10.595 28.444 B-20-Mra-Sha-2D  28.444  10.595  79.7  93.70 0

Air-3-B-1  30.000 -9.6 99.299  20.976 43.310 Air-10-B-1 -43.310 -20.976  932.7  90.00 0

Air-10-B-1 -6.000 110.000 -6.6 96.070 Air-3-B-1  43.375  23.911  270.6  87.60 0 0 0
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B-10-Air-Rbo-1  27.817 -10.506  162.5 -93.6

B-10-Air-Rlm-1_S -71.192 -13.405  395.8  98.3

B-1-Jb1-Jb3-1  15.000 -10.7 99.697 B-1-Jb1-Jb3-2  0.000  0.000  0.0  0.00 0 0 0

Jb1-1-B-1  0.000  0.000  0.0  0.0

B-1-Jb1-Jb3-2  15.000 -10.7 99.697 B-1-Jb1-Jb3-1  0.000  0.000  0.0  0.00 0 0 0

Jb3-1-B-1  0.000  0.000  0.0  0.0

B-1-Kbu-KbW-1F_T  11.000  2.3 98.109 B-1-Kbu-KbW-2F_T -24.121  2.167  1295.6 -99.60 0 0 0

Kbu-1-B-1  24.121 -2.167  1295.6 -99.6

B-1-Kbu-KbW-2F_T  11.000  7.5 101.274 B-1-Kbu-KbW-1F_T  25.000  0.000  1295.7  100.00 0 0 0

KbW-1-B-2 -25.000  0.000  1295.7  100.0

B-3-Cyi-Cyi/Nko-1  30.000 -0.2 97.881 3-Cyi/Nko-B  0.149  0.089  3.4  85.80 0 0 0

Cyi-3-B-1 -0.149 -0.089  3.4  85.8

B-3-Cyi-Ghi-2  30.000 -0.3 97.769 3-Cyi-Ghi-B  0.000  0.000  0.0  0.00 0 0 0

B-3-Kbu-Kro/Nko-2  30.000  0.2 96.733 3-Kro/Kbu-B  3.176 -0.863  65.5 -96.50 0 0 0

Kbu-3-B-1 -3.176  0.863  65.5 -96.5

B-3-Kbu-Kro-2  30.000 -2.0 95.147 3-Kro/Kbu-B -3.537  0.498  72.2 -99.00 0 0 0

Kro-3-B-1  3.537 -0.498  72.2 -99.0

B-3-Nko-Cyi/Nko-1  30.000 -0.2 97.980 3-Cyi/Nko-B  0.298  0.176  6.8  86.10 0 0 0

Nko-3-B-1 -0.298 -0.176  6.8  86.1

B-10-Air-Rbo-1  110.000 -6.6 96.070 B-10-Air-Rbo-2  27.817 -10.506  162.5 -93.60 0 0 0

Air-10-B-1 -27.817  10.506  162.5 -93.6

B-10-Air-Rbo-2  110.000 -9.1 95.724 B-10-Air-Rbo-1 -27.259  10.833  160.8 -92.90 0 0 0

Rbo-20-B-1  27.259 -10.833  160.8 -92.9

B-10-Air-Rlm-1_S  110.000 -6.6 96.070 B-10-Air-Rlm-2_S -71.192 -13.405  395.8  98.30 0 0 0

Air-10-B-1  71.192  13.405  395.8  98.3

B-10-Air-Rlm-2_S  110.000 -4.3 99.141 B-10-Air-Rlm-1_S  72.851  16.390  395.3  97.60 0 0 0

Rlm-10-B-1 -72.851 -16.390  395.3  97.6

B-10-Bga-Gsh-1  110.000 -2.8 95.712 B-10-Bga-Gsh-2 -14.881 -8.410  93.7  87.10 0 0 0

Bga-10-B-1  14.881  8.410  93.7  87.1

B-10-Bga-Gsh-2  110.000 -2.5 96.417 B-10-Bga-Gsh-1  14.948  8.252  92.9  87.50 0 0 0

Gsh-10-B -14.948 -8.252  92.9  87.5

B-10-Bga-Nte-1  110.000 -2.8 95.712 B-10-Bga-Nte-2 -4.821 -3.116  31.5  84.00 0 0 0

Bga-10-B-1  4.821  3.116  31.5  84.0

B-10-Bga-Nte-2  110.000 -2.6 96.202 B-10-Bga-Nte-1  4.836  2.531  29.8  88.60 0 0 0

Nte-10-B-1 -4.836 -2.531  29.8  88.6

B-10-Bre-Gso-1  110.000 -6.3 98.141 10-Bre/Gso/Msh-B  53.968  5.716  290.2  99.40 0 0 0

Bre-10-B-1 -53.968 -5.716  290.2  99.4

B-10-Bre-Jb1-D1F  110.000 -6.3 98.141 B-10-Bre-Jb1-D2F  106.609  18.912  579.1  98.50 0 0 0

Bre-10-B-1 -106.609 -18.912  579.1  98.5
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B-10-Bre-Jb1-D2F  110.000 -7.0 97.111 B-10-Bre-Jb1-D1F -105.731 -17.788  579.5  98.60 0 0 0

Jb1-10-B-1  105.731  17.788  579.5  98.6

B-10-Bre-Sha-1DT-F  110.000 -6.3 98.141 B-10-Bre-Sha-2DT-F -187.312 -39.842  1024.2  97.80 0 0 0

Bre-10-B-1  187.312  39.842  1024.2  97.8

B-10-Bre-Sha-2DT-F  110.000 -5.2 99.356 B-10-Bre-Sha-1DT-F  188.885  42.910  1023.2  97.50 0 0 0

Sha-10-B-1 -188.885 -42.910  1023.2  97.5

B-10-Bta-Hye-1  110.000 -1.5 99.024 B-10-Bta-Hye-2  12.565  4.906  71.5  93.10 0 0 0

Bta-10-B-1 -12.565 -4.906  71.5  93.1

B-10-Bta-Hye-2  110.000 -2.0 98.140 B-10-Bta-Hye-1 -12.493 -5.317  72.6  92.00 0 0 0

Hye-10-B-1  12.493  5.317  72.6  92.0

B-10-Bta-Kgo-1  110.000 -1.5 99.024 B-10-Bta-Kgo-2  9.177 -3.971  53.0 -91.80 0 0 0

Bta-10-B-1 -9.177  3.971  53.0 -91.8

B-10-Bta-Kgo-2  110.000 -2.5 98.861 B-10-Bta-Kgo-1 -9.099  2.957  50.8 -95.10 0 0 0

Kgo-10-B-1  9.099 -2.957  50.8 -95.1

B-10-Gfu-Mku-2  110.000 -9.8 96.478 10-Gfu/Mku/Rln-B  1.728 -0.367  9.6 -97.80 0 0 0

Mku-10-B-1 -1.728  0.367  9.6 -97.8

B-10-Gha-MKi-1  110.000 -8.0 95.874 B-10-Gha-MKi-2 -30.722 -4.629  170.1  98.90 0 0 0

Gha-10-B-1  30.722  4.629  170.1  98.9

B-10-Gha-MKi-2  110.000 -7.4 96.512 B-10-Gha-MKi-1  30.881  4.743  169.9  98.80 0 0 0

MKi-10-B-1 -30.881 -4.743  169.9  98.8

B-10-Gha-Nde-1  110.000 -8.0 95.874 B-10-Gha-Nde-2  9.986 -6.744  66.0 -82.90 0 0 0

Gha-10-B-1 -9.986  6.744  66.0 -82.9

B-10-Gha-Nde-2  110.000 -8.5 95.982 B-10-Gha-Nde-1 -9.941  6.432  64.7 -84.00 0 0 0

Nde-10-B-1  9.941 -6.432  64.7 -84.0

B-10-Gko-Jb1-1  110.000 -7.5 96.436 B-10-Gko-Jb1-2 -25.333 -11.617  151.7  90.90 0 0 0

Gko-10-B-1  25.333  11.617  151.7  90.9

B-10-Gko-Jb1-2  110.000 -7.0 97.111 B-10-Gko-Jb1-1  25.424  11.612  151.1  91.00 0 0 0

Jb1-10-B-1 -25.424 -11.612  151.1  91.0

B-10-Gko-MKi-1  110.000 -7.5 96.436 10-Gko/Kgo/MKi-B -1.737 -3.300  20.3  46.60 0 0 0

Gko-10-B-1  1.737  3.300  20.3  46.6

B-10-Gso-Msh-2  110.000 -9.2 95.690 10-Bre/Gso/Msh-B -21.050  4.746  118.4 -97.60 0 0 0

Msh-10-B-1  21.050 -4.746  118.4 -97.6

B-10-Gso-Nde-1  110.000 -8.3 96.063 B-10-Gso-Nde-2  10.976 -2.382  61.4 -97.70 0 0 0

Gso-10-B-1 -10.976  2.382  61.4 -97.7

B-10-Gso-Nde-2  110.000 -8.5 95.982 B-10-Gso-Nde-1 -10.959  2.242  61.2 -98.00 0 0 0

Nde-10-B-1  10.959 -2.242  61.2 -98.0

B-10-Hye-Rka-1  110.000 -2.0 98.140 B-10-Hye-Rka-2  0.456 -1.213  6.9 -35.20 0 0 0

Hye-10-B-1 -0.456  1.213  6.9 -35.2

B-10-Hye-Rka-2  110.000 -2.0 98.200 B-10-Hye-Rka-1 -0.455  0.597  4.0 -60.60 0 0 0
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Rka-10-B-1  0.455 -0.597  4.0 -60.6

B-10-Jb1-Jb2-1  110.000 -7.0 97.111 B-10-Jb1-Jb2-2  0.000 -0.036  0.2  0.00 0 0 0

Jb1-10-B-1  0.000  0.036  0.2  0.0

B-10-Jb1-Jb2-2  110.000 -7.0 97.111 B-10-Jb1-Jb2-1  0.000  0.000  0.0  0.00 0 0 0

Jb2-10-B-1  0.000  0.000  0.0  0.0

B-10-Jb1-Nbg-1  110.000 -7.0 97.111 B-10-Jb1-Nbg-2  23.439 -0.406  126.7 -100.00 0 0 0

Jb1-10-B-1 -23.439  0.406  126.7 -100.0

B-10-Jb1-Nbg-2  110.000 -7.5 96.762 B-10-Jb1-Nbg-1 -23.352  0.372  126.7 -100.00 0 0 0

Nbg-10-B-1  23.352 -0.372  126.7 -100.0

B-10-Jb1-Rln-2  110.000 -7.0 97.111 10-Gfu/Jb1/Rln-B  30.049 -8.572  168.9 -96.20 0 0 0

Jb1-10-B-1 -30.049  8.572  168.9 -96.2

B-10-Kba-Kre-1  110.000 -8.9 95.665 B-10-Kba-Kre-2 -27.344  0.636  150.1 -100.00 0 0 0

Kba-10-B-1  27.344 -0.636  150.1 -100.0

B-10-Kba-Kre-2  110.000 -6.7 97.352 B-10-Kba-Kre-1  27.848 -0.470  150.2 -100.00 0 0 0

Kre-10-B-1 -27.848  0.470  150.2 -100.0

B-10-Kba-Msh-2  110.000 -9.2 95.690 10-Kba/Msh/Rwi-B -4.754  2.241  28.8 -90.50 0 0 0

Msh-10-B-1  4.754 -2.241  28.8 -90.5

B-10-Kba-Rwi-2  110.000 -9.2 95.604 10-Kba/Msh/Rwi-B -11.298  3.670  65.2 -95.10 0 0 0

Rwi-10-B-1  11.298 -3.670  65.2 -95.1

B-10-Kbo/Nte-2  110.000 -2.6 96.202 10-Kbo/Nte-B -8.405 -3.365  49.4  92.80 0 0 0

Nte-10-B-1  8.405  3.365  49.4  92.8

B-10-Kbo-Kro-1  110.000 -1.2 98.111 10-Kbo/Kro/Mr2-B  13.316  4.372  75.0  95.00 0 0 0

Kro-10-B-1 -13.316 -4.372  75.0  95.0

B-10-Kbu-Kro-1  110.000 -0.6 98.318 B-10-Kbu-Kro-2  20.881 -2.489  112.3 -99.30 0 0 0

Kbu-10-B-1 -20.881  2.489  112.3 -99.3

B-10-Kbu-Kro-2  110.000 -1.2 98.111 B-10-Kbu-Kro-1 -20.813  2.305  112.0 -99.40 0 0 0

Kro-10-B-1  20.813 -2.305  112.0 -99.4

B-10-Kgo-Kli-1  110.000 -2.5 98.861 B-10-Kgo-Kli-2 -11.905  4.143  66.9 -94.40 0 0 0

Kgo-10-B-1  11.905 -4.143  66.9 -94.4

B-10-Kgo-Kli-2  110.000 -1.7 98.807 B-10-Kgo-Kli-1  11.964 -4.899  68.7 -92.50 0 0 0

Kli-10-B-1 -11.964  4.899  68.7 -92.5

B-10-Kgo-MKi-2  110.000 -2.5 98.861 10-Gko/Kgo/MKi-B  52.376 -1.114  278.1 -100.00 0 0 0

Kgo-10-B-1 -52.376  1.114  278.1 -100.0

B-10-Kli-Kro-1  110.000 -1.2 98.111 B-10-Kli-Kro-2  6.355 -9.598  61.6 -55.20 0 0 0

Kro-10-B-1 -6.355  9.598  61.6 -55.2

B-10-Kli-Kro-2  110.000 -1.7 98.807 B-10-Kli-Kro-1 -6.313  8.879  57.9 -57.90 0 0 0

Kli-10-B-1  6.313 -8.879  57.9 -57.9

B-10-Kli-Ny1-1  110.000 -1.7 98.807 B-10-Kli-Ny1-2  28.588 -7.526  157.0 -96.70 0 0 0

Kli-10-B-1 -28.588  7.526  157.0 -96.7
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B-10-Kli-Ny1-2  110.000 -3.5 98.194 B-10-Kli-Ny1-1 -28.167  7.696  156.1 -96.50 0 0 0

Ny1-10-B-1  28.167 -7.696  156.1 -96.5

B-10-Kli-Rka-1  110.000 -1.7 98.807 B-10-Kli-Rka-2  5.711  2.000  32.1  94.40 0 0 0

Kli-10-B-1 -5.711 -2.000  32.1  94.4

B-10-Kli-Rka-2  110.000 -2.0 98.200 B-10-Kli-Rka-1 -5.689 -2.781  33.8  89.80 0 0 0

Rka-10-B-1  5.689  2.781  33.8  89.8

B-10-Kma-Rz3-1  110.000  11.0 100.150 B-10-Kma-Rz3-2 -23.895  1.289  125.4 -99.90 0 0 0

Kma-10-B-1  23.895 -1.289  125.4 -99.9

B-10-Kma-Rz3-2  110.000  11.6 100.413 B-10-Kma-Rz3-1  23.971 -1.299  125.5 -99.90 0 0 0

Rz3-10-B-1 -23.971  1.299  125.5 -99.9

B-10-Kma-Rz4-1  110.000  11.0 100.150 B-10-Kma-Rz4-2 -46.910  3.744  246.6 -99.70 0 0 0

Kma-10-B-1  46.910 -3.744  246.6 -99.7

B-10-Kma-Rz4-2  110.000  13.1 101.046 B-10-Kma-Rz4-1  47.444 -2.512  246.8 -99.90 0 0 0

Rz4-10-B-1 -47.444  2.512  246.8 -99.9

B-10-Kre-Nbu-1  110.000 -6.7 97.352 B-10-Kre-Nbu-2 -39.144 -5.774  213.3  98.90 0 0 0

Kre-10-B-1  39.144  5.774  213.3  98.9

B-10-Kre-Nbu-2  110.000 -5.3 99.079 B-10-Kre-Nbu-1  39.683  6.404  212.9  98.70 0 0 0

Nbu-10-B-1 -39.683 -6.404  212.9  98.7

B-10-MKi-Nbg-1  110.000 -7.5 96.762 B-10-MKi-Nbg-2  2.530  8.262  46.9  29.30 0 0 0

Nbg-10-B-1 -2.530 -8.262  46.9  29.3

B-10-MKi-Nbg-2  110.000 -7.4 96.512 B-10-MKi-Nbg-1 -2.520 -8.415  47.8  28.70 0 0 0

MKi-10-B-1  2.520  8.415  47.8  28.7

B-10-Mku-Nbi-1  110.000 -9.8 96.478 B-B-10-Mku-Nbi-1-2 -30.317  12.924  179.3 -92.00 0 0 0

Mku-10-B-1  30.317 -12.924  179.3 -92.0

B-10-Mku-Nta-1  110.000 -9.8 96.478 B-10-Mku-Nta-2  0.166 -1.473  8.1 -11.20 0 0 0

Mku-10-B-1 -0.166  1.473  8.1 -11.2

B-10-Mku-Nta-2  110.000 -9.8 96.583 B-10-Mku-Nta-1 -0.166  0.606  3.4 -26.40 0 0 0

Nta-10-B-1  0.166 -0.606  3.4 -26.4

B-10-Mr1-Mr2-1  110.000 -2.5 96.352 B-10-Mr1-Mr2-2 -4.890 -3.123  31.6  84.30 0 0 0

Mr1-10-B-1  4.890  3.123  31.6  84.3

B-10-Mr1-Mr2-2  110.000 -2.5 96.361 B-10-Mr1-Mr2-1  4.890  3.113  31.6  84.40 0 0 0

Mr2-10-B-2 -4.890 -3.113  31.6  84.4

B-10-Mr2/Nte-1  110.000 -2.5 96.361 10-Mr2/Nte-B  1.446  1.222  10.3  76.40 0 0 0

Mr2-10-B-2 -1.446 -1.222  10.3  76.4

B-10-Mr2/Nte-2  110.000 -2.6 96.202 10-Mr2/Nte-B -1.444 -1.847  12.8  61.60 0 0 0

Nte-10-B-1  1.444  1.847  12.8  61.6

B-10-Mr2-Rz2-1  110.000 -2.5 96.361 B-10-Mr2-Rz2-2 -6.336 -4.334  41.8  82.50 0 0 0

Mr2-10-B-1  6.336  4.334  41.8  82.5

B-10-Mr2-Rz2-2  110.000 -2.4 96.784 B-10-Mr2-Rz2-1  6.353  3.982  40.7  84.70 0 0 0
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Rz2-10-B-1 -6.353 -3.982  40.7  84.7

B-10-Msh-Nga-1  110.000 -9.2 95.690 B-10-Msh-Nga-2  4.956 -4.695  37.4 -72.60 0 0 0

Msh-10-B-1 -4.956  4.695  37.4 -72.6

B-10-Msh-Nga-2  110.000 -10.1 96.023 B-10-Msh-Nga-1 -4.915  3.507  33.0 -81.40 0 0 0

Nga-10-B-1  4.915 -3.507  33.0 -81.4

B-10-Msh-Rbo-1  110.000 -9.2 95.690 B-10-Msh-Rbo-2 -6.269  2.118  36.3 -94.70 0 0 0

Msh-10-B-1  6.269 -2.118  36.3 -94.7

B-10-Msh-Rbo-2  110.000 -9.1 95.724 B-10-Msh-Rbo-1  6.278 -2.373  36.8 -93.50 0 0 0

Rbo-20-B-1 -6.278  2.373  36.8 -93.5

B-10-Nbi-Ny1-1  110.000 -7.7 96.687 B-10-Nbi-Ny1-2 -35.902  9.771  202.0 -96.50 0 0 0

Nbi-10-B-1  35.902 -9.771  202.0 -96.5

B-10-Nbi-Ny1-2  110.000 -3.5 98.194 B-10-Nbi-Ny1-1  37.131 -8.430  203.5 -97.50 0 0 0

Ny1-10-B-1 -37.131  8.430  203.5 -97.5

B-10-Nga-Rln-1  110.000 -10.1 96.023 B-10-Nga-Rln-2 -6.472  0.201  35.4 -100.00 0 0 0

Nga-10-B-1  6.472 -0.201  35.4 -100.0

B-10-Nga-Rln-2  110.000 -9.3 96.458 B-10-Nga-Rln-1  6.511 -1.306  36.1 -98.00 0 0 0

Rln-10-B-1 -6.511  1.306  36.1 -98.0

B-10-Ny2-Rln-1  110.000 -9.4 96.361 B-10-Ny2-Rln-2 -2.822 -0.629  15.7  97.60 0 0 0

Ny2-10-B-1  2.822  0.629  15.7  97.6

B-10-Ny2-Rln-2  110.000 -9.3 96.458 B-10-Ny2-Rln-1  2.824  0.288  15.4  99.50 0 0 0

Rln-10-B-1 -2.824 -0.288  15.4  99.5

B-20-Bta-Gte-D  220.000  0.9 99.151 20-Gte-B  0.000 -7.011  18.6  0.00 0 0 0

Bta-20-B-1  0.000  7.011  18.6  0.0

B-20-Bta-Mmb-1D  220.000  0.9 99.151 B-20-Bta-Mmb-2D -33.767 -1.992  89.5  99.80 0 0 0

Bta-20-B-1  33.767  1.992  89.5  99.8

B-20-Bta-Mmb-2D  220.000  1.0 99.196 B-20-Bta-Mmb-1D  33.784 -4.092  90.0 -99.30 0 0 0

Mmb-20-B-1 -33.784  4.092  90.0 -99.3

B-20-Bwi-KB2-1  220.000  6.0 100.709 B-20-Bwi-KB2-2 -99.743  9.333  261.1 -99.60 0 0 0

Bwi-20-B-1  99.743 -9.333  261.1 -99.6

B-20-Bwi-KB2-2  220.000  6.1 100.735 B-20-Bwi-KB2-1  99.788 -9.538  261.2 -99.50 0 0 0

Kb2-20-B-1 -99.788  9.538  261.2 -99.5

B-20-Bwi-KbW-1  220.000  6.0 100.709 B-20-Bwi-KbW-2 -74.797  7.381  195.9 -99.50 0 0 0

Bwi-20-B-1  74.797 -7.381  195.9 -99.5

B-20-Bwi-KbW-2  220.000  6.1 100.731 B-20-Bwi-KbW-1  74.828 -7.744  196.0 -99.50 0 0 0

G-KbW-1-B-3 -74.828  7.744  196.0 -99.5

B-20-Bwi-Kma-1  220.000  6.0 100.709 B-20-Bwi-Kma-2 -70.059 -1.411  182.6  100.00 0 0 0

Bwi-20-B-1  70.059  1.411  182.6  100.0

B-20-Bwi-Kma-2  220.000  8.5 101.468 B-20-Bwi-Kma-1  70.736 -8.171  184.2 -99.30 0 0 0

Kma-20-B-1 -70.736  8.171  184.2 -99.3
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B-20-Bwi-Rba-1D  220.000  6.0 100.709 B-20-Bwi-Rba-2D  44.492 -20.842  128.0 -90.60 0 0 0

Bwi-20-B-1 -44.492  20.842  128.0 -90.6

B-20-Bwi-Rba-2D  220.000  5.5 100.723 B-20-Bwi-Rba-1D -44.407  4.133  116.2 -99.60 0 0 0

Rba-20-B-1  44.407 -4.133  116.2 -99.6

B-20-Gma-Rba-2  220.000  5.5 100.723 20-Gma-B  0.000 -2.870  7.5  0.00 0 0 0

Rba-20-B-1  0.000  2.870  7.5  0.0

B-20-Kgo-Kli-1  220.000  1.4 99.092 B-20-Kgo-Kli-2 -146.845  7.467  389.4 -99.90 0 0 0

Kgo-20-B-1  146.845 -7.467  389.4 -99.9

B-20-Kgo-Kli-2  220.000  2.7 99.451 B-20-Kgo-Kli-1  147.534 -7.061  389.8 -99.90 0 0 0

Kli-20-B-1 -147.534  7.061  389.8 -99.9

B-20-Kgo-Rwa-1  220.000  1.4 99.092 B-20-Kgo-Rwa-2  104.994 -21.645  283.9 -97.90 0 0 0

Kgo-20-B-1 -104.994  21.645  283.9 -97.9

B-20-Kgo-Rwa-2  220.000  0.8 99.076 B-20-Kgo-Rwa-1 -104.749  20.928  282.9 -98.10 0 0 0

Rwa-20-B-1  104.749 -20.928  282.9 -98.1

B-20-Kli-Bwi-1  220.000  6.0 100.709 B-20-Kli-Bwi-2  195.053  2.837  508.3  100.00 0 0 0

Bwi-20-B-1 -195.053 -2.837  508.3  100.0

B-20-Kli-Bwi-2  220.000  2.7 99.451 B-20-Kli-Bwi-1 -192.625  2.500  508.3  100.00 0 0 0

Kli-20-B-1  192.625 -2.500  508.3  100.0

B-20-Kri-Rba-1  220.000  5.5 100.743 B-20-Kri-Rba-2  0.000  0.000  0.0  0.00 0 0 0

Kri-20-B-1  0.000  0.000  0.0  0.0

B-20-Kri-Rba-2  220.000  5.5 100.723 B-20-Kri-Rba-1  0.000 -2.870  7.5  0.00 0 0 0

Rba-20-B-1  0.000  2.870  7.5  0.0

B-20-Mmb-Rwa-1D  220.000  1.0 99.196 B-20-Mmb-Rwa-2D  34.067 -3.700  90.7 -99.40 0 0 0

Mmb-20-B-1 -34.067  3.700  90.7 -99.4

B-20-Mmb-Rwa-2D  220.000  0.8 99.076 B-20-Mmb-Rwa-1D -34.033 -7.758  92.5  97.50 0 0 0

Rwa-20-B-1  34.033  7.758  92.5  97.5

B-20-Mra-Sha-2D  220.000 -0.3 99.140 20-Mra-B -28.345 -38.739  127.1  59.10 0 0 0

Sha-20-B-1  28.345  38.739  127.1  59.1

B-20-Nbu-Rsu-1  220.000 -0.4 98.717 B-20-Nbu-Rsu-2 -51.231 -17.440  143.9  94.70 0 0 0

Nbu-20-B-1  51.231  17.440  143.9  94.7

B-20-Nbu-Rsu-2  220.000 -0.4 98.727 B-20-Nbu-Rsu-1  51.233  17.384  143.8  94.70 0 0 0

Rsu-20-B-1 -51.233 -17.384  143.8  94.7

B-20-Rba-Sha-1  220.000  5.5 100.723 B-20-Rba-Sha-2  139.048 -8.765  363.0 -99.80 0 0 0

Rba-20-B-1 -139.048  8.765  363.0 -99.8

B-20-Rba-Sha-2  220.000 -0.3 99.140 B-20-Rba-Sha-1 -135.990  8.474  360.7 -99.80 0 0 0

Sha-20-B-1  135.990 -8.474  360.7 -99.8

B-20-Rlm-Rsu-1D  220.000  0.1 98.894 B-20-Rlm-Rsu-2D  36.321 -16.197  105.5 -91.30 0 0 0

Rlm-20-B-1 -36.321  16.197  105.5 -91.3

B-20-Rlm-Rsu-2D  220.000 -0.4 98.727 B-20-Rlm-Rsu-1D -36.255 -15.172  104.5  92.20 0 0 0
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Rsu-20-B-1  36.255  15.172  104.5  92.2

B-20-Rlm-Rwa-1D  220.000  0.1 98.894 B-20-Rlm-Rwa-2D -176.173  16.062  469.4 -99.60 0 0 0

Rlm-20-B-1  176.173 -16.062  469.4 -99.6

B-20-Rlm-Rwa-2D  220.000  0.8 99.076 B-20-Rlm-Rwa-1D  176.719 -20.867  471.3 -99.30 0 0 0

Rwa-20-B-1 -176.719  20.867  471.3 -99.3

B-20-Sha-Rlm-1D  220.000 -0.3 99.140 B-20-Sha-Rlm-2D -45.888  19.963  132.5 -91.70 0 0 0

Sha-20-B-1  45.888 -19.963  132.5 -91.7

B-20-Sha-Rlm-2D  220.000  0.1 98.894 B-20-Sha-Rlm-1D  46.006 -35.763  154.6 -79.00 0 0 0

Rlm-20-B-1 -46.006  35.763  154.6 -79.0

B-20-Smb-Rba-1  220.000  5.9 100.800 B-20-Smb-Rba-2  99.817 -8.225  260.8 -99.70 0 0 0

Smb-20-B-1 -99.817  8.225  260.8 -99.7

B-20-Smb-Rba-2  220.000  5.5 100.723 B-20-Smb-Rba-1 -99.697  7.670  260.5 -99.70 0 0 0

Rba-20-B-1  99.697 -7.670  260.5 -99.7

B-.6-Mr1-Rz1-1  6.600 -5.3 99.113 B-.6-Mr1-Rz1-2 -1.732 -1.010  177.0  86.40 0 0 0

Mr1-.6-B-1  1.732  1.010  177.0  86.4

B-.6-Mr1-Rz1-2  6.600 -5.0 100.003 B-.6-Mr1-Rz1-1  1.743  1.027  177.0  86.20 0 0 0

Rz1-.6-B-1 -1.743 -1.027  177.0  86.2

B-B-10-Mku-Nbi-1-2  110.000 -7.7 96.687 B-10-Mku-Nbi-1  30.844 -12.475  180.6 -92.70 0 0 0

Nbi-10-B-1 -30.844  12.475  180.6 -92.7

Bga-3-B-1  30.000 -7.2 99.550  9.521 19.658 Bga-10-B-1 -19.658 -9.521  422.2  90.00 0

Bga-10-B-1  110.000 -2.8 95.712 Bga-.6-B-1  0.000  0.000  0.0  0.00 0 0 0

-8.000Bga-3-B-1  19.702  11.526  125.2  86.3

B-10-Bga-Nte-1 -4.821 -3.116  31.5  84.0

B-10-Bga-Gsh-1 -14.881 -8.410  93.7  87.1

Bga-.6-B-1  6.600 -2.8 95.712 Bga-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Bre-1-B-1  15.000 -10.1 99.370  12.897 26.630 Bre-10-B-1 -13.315 -6.449  573.0  90.00 0

Bre-10-B-1 -13.315 -6.449  573.0  90.0

Bre-10-B-1 -5.000 110.000 -6.3 98.141 Bre-1-B-1  13.368  7.607  82.3  86.90 0 0 0

-5.000Bre-1-B-1  13.368  7.607  82.3  86.9

B-10-Bre-Gso-1  53.968  5.716  290.2  99.4

B-10-Bre-Sha-1DT-F -187.312 -39.842  1024.2  97.8

B-10-Bre-Jb1-D1F  106.609  18.912  579.1  98.5

Bta-3-B-1  30.000 -4.3 99.424  5.800 11.975 Bta-10-B-1 -11.975 -5.800  257.5  90.00 0

Bta-10-B-1 -3.000 110.000 -1.5 99.024 Bta-3-B-1  11.992  6.546  72.4  87.80 0 0 0

Bta-20-B-1 -33.733 -7.481  183.1  97.6

B-10-Bta-Kgo-1  9.177 -3.971  53.0 -91.8

B-10-Bta-Hye-1  12.565  4.906  71.5  93.1

Bta-20-B-1 -1.000 220.000  0.9 99.151 Bta-10-B-1  33.767  9.003  92.5  96.60 0 0 0

B-20-Bta-Mmb-1D -33.767 -1.992  89.5  99.8
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B-20-Bta-Gte-D  0.000 -7.011  18.6  0.0

Bwi-3-B-1  30.000  3.7 99.276  2.438 5.034 Bwi-20-B-1 -5.034 -2.438  108.4  90.00 0

Bwi-10-B-1  110.000  6.0 100.709 Bwi-20-B-1  0.000  0.000  0.0  0.00 0 0 0

Bwi-20-B-1  220.000  6.0 100.709 Bwi-10-B-1  0.000  0.000  0.0  0.00 0 0 0

-1.000Bwi-3-B-1  5.054  2.702  14.9  88.2

B-20-Bwi-Rba-1D  44.492 -20.842  128.0 -90.6

B-20-Kli-Bwi-1  195.053  2.837  508.3  100.0

B-20-Bwi-Kma-1 -70.059 -1.411  182.6  100.0

B-20-Bwi-KB2-1 -99.743  9.333  261.1 -99.6

B-20-Bwi-KbW-1 -74.797  7.381  195.9 -99.5

C-Gfu-B-3  30.000 -12.6 97.534 -9.513 0.000 Gfu-3-B-1  0.000  9.513  187.7  0.00 0

C-MKi-3-B  30.000 -10.5 99.422 -14.827 0.000 MKi-3-B-1  0.000  14.827  287.0  0.00 0

C-Mku-B-.6  6.600 -14.1 99.464 -29.679 0.000 Mku-.6-B-6  0.000  29.679  2610.2  0.00 0

C-Msh-1-B  15.000 -13.3 98.672 -19.472 0.000 Msh-1-B-1  0.000  19.472  759.6  0.00 0

C-Nbg-3-B  30.000 -10.0 99.386 -19.755 0.000 Nbg-3-B-1  0.000  19.755  382.5  0.00 0

C-Nde-B  30.000 -11.0 99.591 -19.837 0.000 Nde-3-B-1  0.000  19.837  383.3  0.00 0

C-Nga-B-3  30.000 -13.4 99.756 -9.951 0.000 Nga-3-B-1  0.000  9.951  192.0  0.00 0

C-Rbo-B-3  30.000 -12.2 99.870 -19.948 0.000 Rbo-3-B-1  0.000  19.948  384.4  0.00 0

C-Rln-3-B  30.000 -12.7 98.223 -9.648 0.000 Rln-3-B-1  0.000  9.648  189.0  0.00 0

C-Rwi-B-1  15.000 -12.5 99.318 -9.864 0.000 Rwi-1-B-1  0.000  9.864  382.3  0.00 0

C-Sha-20-B  220.000 -0.3 99.140 -63.886 0.000 Sha-20-B-1  0.000  63.886  169.1  0.00 0

Cyi-3-B-1  30.000 -0.2 97.881 B-3-Cyi-Cyi/Nko-1  0.149  0.089  3.4  85.80 0 0 0

G-Cyi-3-B -0.149 -0.089  3.4  85.8

Cyi-3-B-2  30.000 -0.2 97.881 N-Cyi-04-1 -0.149 -0.089  3.4  85.80 0 0 0

G-Cyi-3-B  0.149  0.089  3.4  85.8

G-Cyi-3-B  30.000 -0.2 97.881 Cyi-3-B-1  0.149  0.089  3.4  85.80 0 0 0

Cyi-3-B-2 -0.149 -0.089  3.4  85.8

Gfu-3-B-1  30.000 -12.6 97.534  5.233 10.805 Gfu-10-B-1 -3.602  1.427  76.4 -93.00 0

Gfu-10-B-1 -3.602  1.427  76.4 -93.0

Gfu-10-B-1 -3.602  1.427  76.4 -93.0

C-Gfu-B-3  0.000 -9.513  187.7  0.0

Gfu-10-B-1  110.000 -9.9 96.425 Gfu-3-B-1  3.623 -1.240  20.8 -94.60 0 0 0

Gfu-3-B-1  3.623 -1.240  20.8 -94.6

Gfu-3-B-1  3.623 -1.240  20.8 -94.6

10-Gfu/Mku/Rln-B -10.870  3.720  62.5 -94.6

G-Gko-1-B  15.000 -10.5 99.477 Gko-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Gko-1-B-2  0.000  0.000  0.0  0.0

G-Gko-3-B  15.000 -10.5 99.477 Gko-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Gko-3-B  0.000  0.000  0.0  0.0
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G-Gko-10-B  110.000 -7.5 96.436 Gko-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Gko-10-B-2  0.000  0.000  0.0  0.0

G-Gsh-1-B  11.000  0.4 99.651 Gsh-1-B-1  15.000  9.296  929.5  85.00 0 0 0

Gsh-1-B-2 -15.000 -9.296  929.5  85.0

Gha-3-B-1  30.000 -10.9 99.221  10.029 20.707 Gha-10-B-1 -20.707 -10.029  446.3  90.00 0

Gha-10-B-1 -6.000 110.000 -8.0 95.874 Gha-3-B-1  20.736  11.373  129.5  87.70 0 0 0

B-10-Gha-MKi-1 -30.722 -4.629  170.1  98.9

B-10-Gha-Nde-1  9.986 -6.744  66.0 -82.9

G-Jb2-10-B  110.000 -7.0 97.111 Jb2-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Jb2-10-B-2  0.000  0.000  0.0  0.0

G-Jb3-1-B  15.000 -10.7 99.697 Jb3-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Jb3-1-B-2  0.000  0.000  0.0  0.0

G-Kb2-1-B-1  11.000  11.1 100.540 Kb2-1-B-1-1  25.000  0.000  1305.1  100.00 0 0 0

Kb2-1-B-1-2 -25.000  0.000  1305.1  100.0

G-Kb2-1-B-2  11.000  11.7 100.473 Kb2-1-B-2-1  75.000  0.000  3917.9  100.00 0 0 0

Kb2-1-B-2-2 -75.000  0.000  3917.9  100.0

G-KbW-1-B-1  11.000  7.5 101.274 KbW-1-B-3 -17.000  0.000  881.0  100.00 0 0 0

KbW-1-B-2  17.000  0.000  881.0  100.0

G-KbW-1-B-2  11.000  7.5 101.274 KbW-1-B-1  8.000  0.000  414.6  100.00 0 0 0

KbW-1-B-4 -8.000  0.000  414.6  100.0

G-KbW-1-B-3  220.000  6.1 100.731 B-20-Bwi-KbW-2  74.828 -7.744  196.0 -99.50 0 0 0

KbW-20-B-2 -74.828  7.744  196.0 -99.5

Gko-1-B-1  15.000 -10.5 99.477  13.064 26.973 Gko-10-B-1 -8.991 -4.355  386.5  90.00 0

Gko-10-B-1 -8.991 -4.355  386.5  90.0

Gko-10-B-1 -8.991 -4.355  386.5  90.0

G-Gko-1-B  0.000  0.000  0.0  0.0

G-Gko-3-B  0.000  0.000  0.0  0.0

Gko-1-B-2  15.000 -10.5 99.477 G-Gko-1-B  0.000  0.000  0.0  0.00 0 0 0

Gko-3-B  15.000 -10.5 99.477 G-Gko-3-B  0.000  0.000  0.0  0.00 0 0 0

Gko-10-B-1 -6.000 110.000 -7.5 96.436 Gko-1-B-1  9.023  4.972  56.1  87.60 0 0 0

-6.000Gko-1-B-1  9.023  4.972  56.1  87.6

-6.000Gko-1-B-1  9.023  4.972  56.1  87.6

B-10-Gko-Jb1-1 -25.333 -11.617  151.7  90.9

B-10-Gko-MKi-1 -1.737 -3.300  20.3  46.6

G-Gko-10-B  0.000  0.000  0.0  0.0

Gko-10-B-2  110.000 -7.5 96.436 G-Gko-10-B  0.000  0.000  0.0  0.00 0 0 0

G-Kse-1-B  110.000 -8.3 96.063 Gso-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Kse-10-B1  0.000  0.000  0.0  0.0

G-Mku-10-B  110.000 -9.8 96.478 Mku-10-B-1  0.000  0.000  0.0  0.00 0 0 0

(202/233)



Location:

Engineer:
Study Case:   LF-Dry

11.0.0D

Page: 11 

SN:  ELTECHS-EC

Filename: Rwanda-MasterPlan

Project:
ETAP 

Contract:

Date: 10-02-2015 

Revision: Base

Config.: 2028-Dry

Bus 

ID kV

Voltage

Ang.% Mag.

 Generation

MW Mvar

Load

MW Mvar

Load Flow

MW Mvar AmpID %PF

XFMR

%Tap

Mku-10-B-2  0.000  0.000  0.0  0.0

G-Mku-.6-B  6.600 -14.1 99.464 Mku-.6-B-4  12.000  8.064  1271.5  83.00 0 0 0

Mku-.6-B-2 -12.000 -8.064  1271.5  83.0

G-Mmb-3-B  30.000  6.0 98.777 Mmb-3-B-1  79.818  3.863  1556.9  99.90 0 0 0

Mmb-3-B-2 -79.818 -3.863  1556.9  99.9

G-Mus-3-B  30.000 -3.2 99.397 Mus-3-B -0.997 -0.728  23.9  80.80 0 0 0

Rka-3-B-1  0.997  0.728  23.9  80.8

G-Nko-3-B  30.000 -0.2 97.980 Nko-3-B-1  0.298  0.176  6.8  86.10 0 0 0

Nko-3-B-2 -0.298 -0.176  6.8  86.1

G-NtB-3-B  30.000 -5.1 96.570 Kgo-3-B-1  2.494  1.791  61.2  81.20 0 0 0

NtB-3-B1 -2.494 -1.791  61.2  81.2

G-Ny1-3-B  30.000 -2.2 99.077 Ny1-3-B-1  13.984  1.900  274.1  99.10 0 0 0

Ny1-3-B-2 -13.984 -1.900  274.1  99.1

G-Ny2-3-B  30.000 -10.2 100.003 Ny2-3-B-1  8.481  4.885  188.4  86.70 0 0 0

Ny2-3-B-2 -8.481 -4.885  188.4  86.7

G-Rka5-3-B  30.000 -3.2 99.397 Rka5-3-B -1.494 -1.076  35.7  81.10 0 0 0

Rka-3-B-1  1.494  1.076  35.7  81.1

G-Rka-3-B  30.000 -3.2 99.397 Rka-3-B-1  3.340  1.950  74.9  86.40 0 0 0

Rka-3-B-2 -3.340 -1.950  74.9  86.4

G-Rsu-10-B  110.000  1.0 99.189 Rsu-10-B-1  14.987  2.604  80.5  98.50 0 0 0

Rsu-10-B-2 -14.987 -2.604  80.5  98.5

G-Rwa-3-B  30.000  5.4 98.968 Rwa-3-B-1  49.882  1.171  970.3  100.00 0 0 0

Rwa-3-B-2 -49.882 -1.171  970.3  100.0

G-Rz1-.06-B  0.600 -3.7 101.778 N-Rz1-.06-B-1-1  1.750  1.085  1946.7  85.00 0 0 0

N-Rz1-.06-B-1-2 -1.750 -1.085  1946.7  85.0

G-Rz2-.6-B  6.600  0.2 100.000 Rz2-.6-B-1-1  6.375  4.401  677.7  82.30 0 0 0

Rz2-.6-B-1-2 -6.375 -4.401  677.7  82.3

G-Rz3-.6-B  6.600  14.7 100.387 Rz3-.6-B-1-1  24.000  0.000  2091.4  100.00 0 0 0

N-Rz4-.6-1 -24.000  0.000  2091.4  100.0

G-Rz4-.6-B  6.600  16.1 101.024 Rz4-.6-B-1-1  47.500  0.000  4113.1  100.00 0 0 0

Rz4-.6-B-1-2 -47.500  0.000  4113.1  100.0

Gsh-1-B-1  11.000  0.4 99.651 Gsh-10-B  7.500  4.648  464.7  85.00 0 0 0

Gsh-10-B  7.500  4.648  464.7  85.0

G-Gsh-1-B -15.000 -9.296  929.5  85.0

Gsh-1-B-2  11.000  0.4 99.651  9.296 15.000 G-Gsh-1-B  15.000  9.296  929.5  85.00 0

Gsh-10-B  110.000 -2.5 96.417 Gsh-1-B-1 -7.474 -4.126  46.5  87.50 0 0 0

Gsh-1-B-1 -7.474 -4.126  46.5  87.5

B-10-Bga-Gsh-2  14.948  8.252  92.9  87.5

G-Smb-1-B  11.000  10.6 100.643 N-Smb-1  100.000  0.000  5215.1  100.00 0 0 0
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Smb-1-B-2N -100.000  0.000  5215.1  100.0

Gso-1-B-1  15.000 -11.2 99.417  10.064 20.780 Gso-10-B-1 -20.780 -10.064  893.9  90.00 0

Gso-10-B-1 -6.000 110.000 -8.3 96.063 Gso-1-B-1  20.810  11.413  129.7  87.70 0 0 0

B-10-Gso-Nde-1  10.976 -2.382  61.4 -97.7

10-Bre/Gso/Msh-B -31.786 -9.030  180.5  96.2

G-Kse-1-B  0.000  0.000  0.0  0.0

Hye-3-B-1  30.000 -4.6 99.547  5.813 12.002 Hye-10-B-1 -12.002 -5.813  257.8  90.00 0

Hye-10-B-1 -4.000 110.000 -2.0 98.140 Hye-3-B-1  12.037  6.530  73.2  87.90 0 0 0

B-10-Bta-Hye-2 -12.493 -5.317  72.6  92.0

B-10-Hye-Rka-1  0.456 -1.213  6.9 -35.2

Jb1-10-B-1 -6.000 110.000 -7.0 97.111 Jb1-1-B-1  26.819  15.190  166.6  87.00 0 0 0

B-10-Jb1-Jb2-1  0.000 -0.036  0.2  0.0

B-10-Jb1-Rln-2  30.049 -8.572  168.9 -96.2

B-10-Gko-Jb1-2  25.424  11.612  151.1  91.0

B-10-Jb1-Nbg-1  23.439 -0.406  126.7 -100.0

B-10-Bre-Jb1-D2F -105.731 -17.788  579.5  98.6

Jb1-1-B-1  15.000 -10.7 99.697  12.965 26.770 Jb1-10-B-1 -26.770 -12.965  1148.3  90.00 0

B-1-Jb1-Jb3-1  0.000  0.000  0.0  0.0

Jb2-.6-B-1  6.600 -7.0 100.115 Jb2-10-B-2  0.000  0.000  0.0  0.00 0 0 0

Jb2-10-B-2  0.000  0.000  0.0  0.0

Jb2-10-B-1  110.000 -7.0 97.111 B-10-Jb1-Jb2-2  0.000  0.000  0.0  0.00 0 0 0

G-Jb2-10-B  0.000  0.000  0.0  0.0

Jb2-10-B-2 -3.000 110.000 -7.0 97.111 Jb2-.6-B-1  0.000  0.000  0.0  0.00 0 0 0

-3.000Jb2-.6-B-1  0.000  0.000  0.0  0.0

G-Jb2-10-B  0.000  0.000  0.0  0.0

Jb3-1-B-1  15.000 -10.7 99.697 B-1-Jb1-Jb3-2  0.000  0.000  0.0  0.00 0 0 0

G-Jb3-1-B  0.000  0.000  0.0  0.0

Jb3-1-B-2  15.000 -10.7 99.697 G-Jb3-1-B  0.000  0.000  0.0  0.00 0 0 0

Jb3-1-B-2d  0.000  0.000  0.0  0.0

Jb3-1-B-2d  15.000 -10.7 99.697 Jb3-1-B-2  0.000  0.000  0.0  0.00 0 0 0

Kb2-1-B-1-1  11.000  11.1 100.540 Kb2-20-B-1  25.000  0.000  1305.1  100.00 0 0 0

G-Kb2-1-B-1 -25.000  0.000  1305.1  100.0

Kb2-1-B-1-2  11.000  11.1 100.540  0.000 25.000 G-Kb2-1-B-1  25.000  0.000  1305.1  100.00 0

Kb2-1-B-2-1  11.000  11.7 100.473 Kb2-20-B-1  75.000  0.000  3917.9  100.00 0 0 0

G-Kb2-1-B-2 -75.000  0.000  3917.9  100.0

Kb2-1-B-2-2  11.000  11.7 100.473  0.000 75.000 G-Kb2-1-B-2  75.000  0.000  3917.9  100.00 0

Kb2-20-B-1  220.000  6.1 100.735 Kb2-1-B-1-1 -24.951  2.208  65.3 -99.60 0 0 0

Kb2-1-B-2-1 -74.837  7.330  195.9 -99.5

B-20-Bwi-KB2-2  99.788 -9.538  261.2 -99.5
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Kba-3-B-1  30.000 -11.4 99.028  5.425 11.201 Kba-10-B-1 -5.601 -2.713  120.9  90.00 0

Kba-10-B-1 -5.601 -2.713  120.9  90.0

Kba-10-B-1 -6.000 110.000 -8.9 95.665 Kba-3-B-1  5.626  3.041  35.1  88.00 0 0 0

-6.000Kba-3-B-1  5.626  3.041  35.1  88.0

10-Kba/Msh/Rwi-B  16.092 -6.719  95.7 -92.3

B-10-Kba-Kre-1 -27.344  0.636  150.1 -100.0

Kbo-3-B-1  30.000 -4.5 96.251  2.307 4.762 Kbo-10-B-1 -2.381 -1.153  52.9  90.00 0

Kbo-10-B-1 -2.381 -1.153  52.9  90.0

Kbo-10-B-1 -2.000 110.000 -2.2 96.677 Kbo-3-B-1  2.392  1.278  14.7  88.20 0 0 0

-2.000Kbo-3-B-1  2.392  1.278  14.7  88.2

10-Kbo/Kro/Mr2-B -4.783 -2.556  29.4  88.2

Kbu-1-B-1  11.000  2.3 98.109 Kbu-3-B-1  1.593 -0.371  87.5 -97.40 0 0 0

Kbu-3-B-1  1.593 -0.371  87.5 -97.4

Kbu-10-B-1  10.212 -0.709  547.6 -99.8

Kbu-10-B-1  10.724 -0.716  575.0 -99.8

B-1-Kbu-KbW-1F_T -24.121  2.167  1295.6 -99.6

Kbu-3-B-1 -2.000 30.000  0.2 96.733 Kbu-1-B-1 -1.588  0.432  32.7 -96.50 0 0 0

-2.000Kbu-1-B-1 -1.588  0.432  32.7 -96.5

B-3-Kbu-Kro/Nko-2  3.176 -0.863  65.5 -96.5

Kbu-10-B-1  110.000 -0.6 98.318 Kbu-1-B-1 -10.184  1.228  54.8 -99.30 0 0 0

Kbu-1-B-1 -10.697  1.261  57.5 -99.3

B-10-Kbu-Kro-1  20.881 -2.489  112.3 -99.3

KbW-1-B-1  11.000  7.5 101.274 KbW-1-B-2  8.000  0.000  414.6  100.00 0 0 0

G-KbW-1-B-2 -8.000  0.000  414.6  100.0

KbW-1-B-2  11.000  7.5 101.274 KbW-1-B-1 -8.000  0.000  414.6  100.00 0 0 0

B-1-Kbu-KbW-2F_T  25.000  0.000  1295.7  100.0

G-KbW-1-B-1 -17.000  0.000  881.0  100.0

KbW-1-B-3  11.000  7.5 101.274  0.000 17.000 G-KbW-1-B-1  17.000  0.000  881.0  100.00 0

KbW-1-B-4  11.000  7.5 101.274  0.000 8.000 G-KbW-1-B-2  8.000  0.000  414.6  100.00 0

KbW-1-B-5  20.000  12.0 100.427  0.000 75.000 KbW-20-B-2  75.000  0.000  2155.9  100.00 0

KbW-20-B-2  220.000  6.1 100.731 KbW-1-B-5 -74.828  7.744  196.0 -99.50 0 0 0

G-KbW-1-B-3  74.828 -7.744  196.0 -99.5

Kgo-3-B-1  30.000 -5.1 96.570  6.231 12.866 Kgo-10-B-1 -5.186 -2.220  112.4  91.90 0

Kgo-10-B-1 -5.186 -2.220  112.4  91.9

G-NtB-3-B -2.494 -1.791  61.2  81.2

Kgo-10-B-1  110.000 -2.5 98.861 Kgo-3-B-1  5.204  2.505  30.7  90.10 0 0 0

Kgo-3-B-1  5.204  2.505  30.7  90.1

Kgo-20-B-1 -41.780 -10.996  229.4  96.7

B-10-Kgo-MKi-2  52.376 -1.114  278.1 -100.0
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B-10-Kgo-Kli-1 -11.905  4.143  66.9 -94.4

B-10-Bta-Kgo-2 -9.099  2.957  50.8 -95.1

Kgo-20-B-1 -2.000 220.000  1.4 99.092 Kgo-10-B-1  41.851  14.178  117.0  94.70 0 0 0

B-20-Kgo-Kli-1 -146.845  7.467  389.4 -99.9

B-20-Kgo-Rwa-1  104.994 -21.645  283.9 -97.9

Kli-3-B-1  30.000 -3.9 99.206  2.387 5.027 Kli-10-B-1 -2.514 -1.194  54.0  90.30 0

Kli-10-B-1 -2.514 -1.194  54.0  90.3

Kli-10-B-1 -3.000 110.000 -1.7 98.807 Kli-3-B-1  2.532  1.323  15.2  88.60 0 0 0

-3.000Kli-3-B-1  2.532  1.323  15.2  88.6

Kli-20-B-1 -45.014 -1.100  239.2  100.0

B-10-Kgo-Kli-2  11.964 -4.899  68.7 -92.5

B-10-Kli-Kro-2 -6.313  8.879  57.9 -57.9

B-10-Kli-Rka-1  5.711  2.000  32.1  94.4

B-10-Kli-Ny1-1  28.588 -7.526  157.0 -96.7

Kli-20-B-1  220.000  2.7 99.451 Kli-10-B-1  45.091  4.561  119.6  99.50 0 0 0

B-20-Kgo-Kli-2  147.534 -7.061  389.8 -99.9

B-20-Kli-Bwi-2 -192.625  2.500  508.3  100.0

Kma-10-B-1  110.000  11.0 100.150 Kma-20-B-1  35.403 -2.516  186.0 -99.70 0 0 0

Kma-20-B-1  35.403 -2.516  186.0 -99.7

B-10-Kma-Rz3-1 -23.895  1.289  125.4 -99.9

B-10-Kma-Rz4-1 -46.910  3.744  246.6 -99.7

Kma-20-B-1  1.000 220.000  8.5 101.468 Kma-10-B-1 -35.368  4.086  92.1 -99.30 0 0 0

 1.000Kma-10-B-1 -35.368  4.086  92.1 -99.3

B-20-Bwi-Kma-2  70.736 -8.171  184.2 -99.3

Kre-3-B-1  30.000 -9.8 99.302  5.452 11.257 Kre-10-B-1 -11.257 -5.452  242.4  90.00 0

Kre-10-B-1 -5.000 110.000 -6.7 97.352 Kre-3-B-1  11.297  6.244  69.6  87.50 0 0 0

B-10-Kba-Kre-2  27.848 -0.470  150.2 -100.0

B-10-Kre-Nbu-1 -39.144 -5.774  213.3  98.9

Kri-20-B-1  220.000  5.5 100.743 B-20-Kri-Rba-1  0.000  0.000  0.0  0.00 0 0 0

Kro-3-B-1  30.000 -2.0 95.147  2.260 4.665 Kro-10-B-1 -1.129 -2.758  60.3  37.90 0

B-3-Kbu-Kro-2 -3.537  0.498  72.2 -99.0

Kro-10-B-1 -2.000 110.000 -1.2 98.111 Kro-3-B-1  1.142  2.920  16.8  36.40 0 0 0

B-10-Kbu-Kro-2 -20.813  2.305  112.0 -99.4

B-10-Kbo-Kro-1  13.316  4.372  75.0  95.0

B-10-Kli-Kro-1  6.355 -9.598  61.6 -55.2

Kse-10-B1  110.000 -8.3 96.063 G-Kse-1-B  0.000  0.000  0.0  0.00 0 0 0

MKi-3-B-1  30.000 -10.5 99.422  10.065 20.782 MKi-10-B-1 -20.782  4.762  412.7 -97.50 0

C-MKi-3-B  0.000 -14.827  287.0  0.0

MKi-10-B-1 -2.000 110.000 -7.4 96.512 MKi-3-B-1  20.808 -3.612  114.9 -98.50 0 0 0
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10-Gko/Kgo/MKi-B -49.169  7.285  270.3 -98.9

B-10-MKi-Nbg-2 -2.520 -8.415  47.8  28.7

B-10-Gha-MKi-2  30.881  4.743  169.9  98.8

Mku-3-B-1  1.000 30.000 -19.1 95.531  19.500 40.263 Mku-.6-B-1 -20.132 -9.750  450.6  90.00 0

 1.000Mku-.6-B-3 -20.132 -9.750  450.6  90.0

Mku-10-B-1  110.000 -9.8 96.478 Mku-.6-B-5  28.422 -11.084  166.0 -93.20 0 0 0

B-10-Gfu-Mku-2  1.728 -0.367  9.6 -97.8

B-10-Mku-Nta-1  0.166 -1.473  8.1 -11.2

B-10-Mku-Nbi-1 -30.317  12.924  179.3 -92.0

G-Mku-10-B  0.000  0.000  0.0  0.0

Mku-10-B-2  110.000 -9.8 96.478 G-Mku-10-B  0.000  0.000  0.0  0.00 0 0 0

Mku-.6-B-1  6.600 -14.1 99.464 Mku-3-B-1  20.183  12.080  2068.8  85.80 0 0 0

Mku-.6-B-4 -6.000 -4.032  635.8  83.0

Mku-.6-B-3  0.000 -7.420  652.6  0.0

Mku-.6-B-5 -14.183  6.792  1383.1 -90.2

Mku-.6-B-6  0.000 -7.420  652.6  0.0

Mku-.6-B-2  6.600 -14.1 99.464  8.064 12.000 G-Mku-.6-B  12.000  8.064  1271.5  83.00 0

Mku-.6-B-3  6.600 -14.1 99.464 Mku-3-B-1  20.183  12.080  2068.8  85.80 0 0 0

Mku-.6-B-4 -6.000 -4.032  635.8  83.0

Mku-.6-B-1  0.000  7.420  652.6  0.0

Mku-.6-B-5 -14.183  6.792  1383.1 -90.2

Mku-.6-B-6  0.000 -22.259  1957.7  0.0

Mku-.6-B-4  6.600 -14.1 99.464 Mku-.6-B-1  6.000  4.032  635.8  83.00 0 0 0

Mku-.6-B-3  6.000  4.032  635.8  83.0

G-Mku-.6-B -12.000 -8.064  1271.5  83.0

Mku-.6-B-5  6.600 -14.1 99.464 Mku-10-B-1 -28.367  13.583  2766.1 -90.20 0 0 0

Mku-.6-B-1  14.183 -6.792  1383.1 -90.2

Mku-.6-B-3  14.183 -6.792  1383.1 -90.2

Mku-.6-B-6  6.600 -14.1 99.464 C-Mku-B-.6  0.000 -29.679  2610.2  0.00 0 0 0

Mku-.6-B-3  0.000  22.259  1957.7  0.0

Mku-.6-B-1  0.000  7.420  652.6  0.0

Mmb-3-B-1  30.000  6.0 98.777  5.732 11.835 Mmb-20-B-1  67.983 -1.869  1325.0 -100.00 0

G-Mmb-3-B -79.818 -3.863  1556.9  99.9

Mmb-3-B-2  30.000  6.0 98.777 N-Mmb-.6-1 -39.909 -1.932  778.5  99.90 0 0 0

N-Mmb-.6-2 -39.909 -1.932  778.5  99.9

G-Mmb-3-B  79.818  3.863  1556.9  99.9

Mmb-20-B-1  220.000  1.0 99.196 Mmb-3-B-1 -67.851  7.793  180.7 -99.30 0 0 0

B-20-Mmb-Rwa-1D  34.067 -3.700  90.7 -99.4

B-20-Bta-Mmb-2D  33.784 -4.092  90.0 -99.3
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Mr1-.6-B-1  6.600 -5.3 99.113 Mr1-10-B-1 -4.869 -2.787  495.2  86.80 0 0 0

Mr1-3-B-1  6.601  3.797  672.1  86.7

B-.6-Mr1-Rz1-1 -1.732 -1.010  177.0  86.4

Mr1-10-B-1 -6.000 110.000 -2.5 96.352 Mr1-.6-B-1  4.890  3.123  31.6  84.30 0 0 0

B-10-Mr1-Mr2-1 -4.890 -3.123  31.6  84.3

Mr1-3-B-1  5.000 30.000 -9.4 99.646  3.178 6.563 Mr1-.6-B-1 -6.563 -3.178  140.8  90.00 0

Mr2-10-B-1  110.000 -2.5 96.361 B-10-Mr2-Rz2-1 -6.336 -4.334  41.8  82.50 0 0 0

Mr2-10-B-2  6.336  4.334  41.8  82.5

Mr2-10-B-2  110.000 -2.5 96.361 B-10-Mr2/Nte-1  1.446  1.222  10.3  76.40 0 0 0

B-10-Mr1-Mr2-2  4.890  3.113  31.6  84.4

Mr2-10-B-1 -6.336 -4.334  41.8  82.5

Msh-1-B-1  15.000 -13.3 98.672  13.085 27.017 Msh-10-B-1 -13.509  3.194  541.5 -97.30 0

Msh-10-B-1 -13.509  3.194  541.5 -97.3

C-Msh-1-B  0.000 -19.472  759.6  0.0

Msh-10-B-1 -2.000 110.000 -9.2 95.690 Msh-1-B-1  13.558 -2.205  75.3 -98.70 0 0 0

-2.000Msh-1-B-1  13.558 -2.205  75.3 -98.7

B-10-Gso-Msh-2 -21.050  4.746  118.4 -97.6

B-10-Kba-Msh-2 -4.754  2.241  28.8 -90.5

B-10-Msh-Nga-1  4.956 -4.695  37.4 -72.6

B-10-Msh-Rbo-1 -6.269  2.118  36.3 -94.7

Mus-3-B  30.000 -3.2 99.397 Mus-.6-B -0.997 -0.728  23.9  80.80 0 0 0

G-Mus-3-B  0.997  0.728  23.9  80.8

Mus-.6-B  6.600 -2.4 100.613  0.750 1.000 Mus-3-B  1.000  0.750  108.7  80.00 0

Nbg-3-B-1  30.000 -10.0 99.386  10.059 20.769 Nbg-10-B-1 -10.384  4.848  221.9 -90.60 0

Nbg-10-B-1 -10.384  4.848  221.9 -90.6

C-Nbg-3-B  0.000 -19.755  382.5  0.0

Nbg-10-B-1 -1.000 110.000 -7.5 96.762 Nbg-3-B-1  10.411 -4.317  61.1 -92.40 0 0 0

-1.000Nbg-3-B-1  10.411 -4.317  61.1 -92.4

B-10-Jb1-Nbg-2 -23.352  0.372  126.7 -100.0

B-10-MKi-Nbg-1  2.530  8.262  46.9  29.3

Nbi-3-B-1  30.000 -10.0 99.325  2.440 5.038 Nbi-10-B-1 -5.038 -2.440  108.5  90.00 0

Nbi-10-B-1 -5.000 110.000 -7.7 96.687 Nbi-3-B-1  5.059  2.705  31.1  88.20 0 0 0

B-B-10-Mku-Nbi-1-2  30.844 -12.475  180.6 -92.7

B-10-Nbi-Ny1-1 -35.902  9.771  202.0 -96.5

Nbu-3-B-1  30.000 -8.3 100.015  5.523 11.403 Nbu-10-B-1 -11.403 -5.523  243.8  90.00 0

Nbu-10-B-1 -4.000 110.000 -5.3 99.079 Nbu-3-B-1  11.443  6.324  69.3  87.50 0 0 0

Nbu-20-B-1 -51.126 -12.728  279.1  97.0

B-10-Kre-Nbu-2  39.683  6.404  212.9  98.7

Nbu-20-B-1 -3.000 220.000 -0.4 98.717 Nbu-10-B-1  51.231  17.440  143.9  94.70 0 0 0
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B-20-Nbu-Rsu-1 -51.231 -17.440  143.9  94.7

N-Cyi-04-1  0.400  0.7 99.460  0.093 0.150 Cyi-3-B-2  0.150  0.093  256.1  85.00 0

Nde-3-B-1  30.000 -11.0 99.591  10.096 20.846 Nde-10-B-1 -10.423  4.870  222.3 -90.60 0

Nde-10-B-1 -10.423  4.870  222.3 -90.6

C-Nde-B  0.000 -19.837  383.3  0.0

Nde-10-B-1 -2.000 110.000 -8.5 95.982 Nde-3-B-1  10.450 -4.337  61.9 -92.40 0 0 0

-2.000Nde-3-B-1  10.450 -4.337  61.9 -92.4

B-10-Gso-Nde-2 -10.959  2.242  61.2 -98.0

B-10-Gha-Nde-2 -9.941  6.432  64.7 -84.0

Nga-3-B-1  30.000 -13.4 99.756  5.497 11.350 Nga-10-B-1 -11.350  4.454  235.2 -93.10 0

C-Nga-B-3  0.000 -9.951  192.0  0.0

Nga-10-B-1 -2.000 110.000 -10.1 96.023 Nga-3-B-1  11.387 -3.708  65.5 -95.10 0 0 0

B-10-Nga-Rln-1 -6.472  0.201  35.4 -100.0

B-10-Msh-Nga-2 -4.915  3.507  33.0 -81.4

Nko-3-B-1  30.000 -0.2 97.980 B-3-Nko-Cyi/Nko-1  0.298  0.176  6.8  86.10 0 0 0

G-Nko-3-B -0.298 -0.176  6.8  86.1

Nko-3-B-2  30.000 -0.2 97.980 N-Nko-04-B-2 -0.298 -0.176  6.8  86.10 0 0 0

G-Nko-3-B  0.298  0.176  6.8  86.1

N-Mmb-.6-1*  6.600  11.8 100.000  6.021 40.000 Mmb-3-B-2  40.000  6.021  3538.5  98.90 0

N-Mmb-.6-2*  6.600  11.8 100.000  6.021 40.000 Mmb-3-B-2  40.000  6.021  3538.5  98.90 0

N-Nko-04-B-2  0.400  1.0 99.808  0.186 0.300 Nko-3-B-2  0.300  0.186  510.5  85.00 0

N-Ny1-.6-2*  6.600  0.7 100.000  2.624 14.000 Ny1-3-B-2  14.000  2.624  1246.0  98.30 0

N-Ny2-.6-1  6.600 -8.4 102.177  5.268 8.500 Ny2-3-B-2  8.500  5.268  856.1  85.00 0

N-Rka-.6-2  6.600 -1.6 101.280  2.076 3.350 Rka-3-B-2  3.350  2.076  340.4  85.00 0

N-Rsu-1-1*  12.000  3.2 100.000  3.192 15.000 Rsu-10-B-2  15.000  3.192  737.9  97.80 0

N-Rwa-.6-2*  6.600  11.4 100.000  6.465 50.000 Rwa-3-B-2  50.000  6.465  4410.3  99.20 0

N-Rz1-.06-B-1-1  0.600 -3.7 101.778 Rz1-.6-B-1  1.750  1.085  1946.7  85.00 0 0 0

G-Rz1-.06-B -1.750 -1.085  1946.7  85.0

N-Rz1-.06-B-1-2  0.600 -3.7 101.778  1.085 1.750 G-Rz1-.06-B  1.750  1.085  1946.7  85.00 0

N-Rz4-.6-1  6.600  14.7 100.387  0.000 24.000 G-Rz3-.6-B  24.000  0.000  2091.4  100.00 0

N-Smb-1  11.000  10.6 100.643 Smb-1-B-1  50.000  0.000  2607.6  100.00 0 0 0

Smb-1-B-2  50.000  0.000  2607.6  100.0

G-Smb-1-B -100.000  0.000  5215.1  100.0

Nta-3-B-1  4.000 30.000 -13.2 100.359  5.508 11.373 Nta-.6-B-1 -11.373 -5.508  242.3  90.00 0

Nta-10-B-1 -3.000 110.000 -9.8 96.583 Nta-.6-B-1  0.083 -0.303  1.7 -26.40 0 0 0

-3.000Nta-.6-B-1  0.083 -0.303  1.7 -26.4

B-10-Mku-Nta-2 -0.166  0.606  3.4 -26.4

Nta-.6-B-1  6.600 -9.9 99.809 Nta-3-B-1  11.416  6.365  1145.5  87.30 0 0 0

Nta-10-B-1 -0.083  0.304  27.6 -26.4
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Nta-10-B-1 -0.083  0.304  27.6 -26.4

Nta-.6-B-3 -11.250 -6.972  1160.0  85.0

Nta-.6-B-2  6.600 -9.9 99.809  6.972 11.250 Nta-.6-B-3  11.250  6.972  1160.0  85.00 0

Nta-.6-B-3  6.600 -9.9 99.809 Nta-.6-B-1  11.250  6.972  1160.0  85.00 0 0 0

Nta-.6-B-2 -11.250 -6.972  1160.0  85.0

NtB-3-B1  30.000 -5.1 96.570 NtB-.6-B -2.494 -1.791  61.2  81.20 0 0 0

G-NtB-3-B  2.494  1.791  61.2  81.2

NtB-.6-B  6.600 -3.9 98.300  1.875 2.500 NtB-3-B1  2.500  1.875  278.1  80.00 0

Nte-3-B-1  30.000 -4.9 98.824  2.418 4.993 Nte-10-B-1 -4.993 -2.418  108.0  90.00 0

Nte-10-B-1 -5.000 110.000 -2.6 96.202 Nte-3-B-1  5.013  2.680  31.0  88.20 0 0 0

B-10-Kbo/Nte-2 -8.405 -3.365  49.4  92.8

B-10-Mr2/Nte-2 -1.444 -1.847  12.8  61.6

B-10-Bga-Nte-2  4.836  2.531  29.8  88.6

Ny1-10-B-1 -1.000 110.000 -3.5 98.194 Ny1-3-B-1 -8.964  0.735  48.1 -99.70 0 0 0

B-10-Kli-Ny1-2 -28.167  7.696  156.1 -96.5

B-10-Nbi-Ny1-2  37.131 -8.430  203.5 -97.5

Ny1-3-B-1  30.000 -2.2 99.077  2.429 5.016 Ny1-10-B-1  8.968 -0.529  174.5 -99.80 0

G-Ny1-3-B -13.984 -1.900  274.1  99.1

Ny1-3-B-2  30.000 -2.2 99.077 N-Ny1-.6-2 -13.984 -1.900  274.1  99.10 0 0 0

G-Ny1-3-B  13.984  1.900  274.1  99.1

Ny2-10-B-1 -4.000 110.000 -9.4 96.361 Ny2-3-B-1  2.822  0.629  15.7  97.60 0 0 0

B-10-Ny2-Rln-1 -2.822 -0.629  15.7  97.6

Ny2-3-B-1  30.000 -10.2 100.003  5.473 11.301 Ny2-10-B-1 -2.820 -0.588  55.4  97.90 0

G-Ny2-3-B -8.481 -4.885  188.4  86.7

Ny2-3-B-2  30.000 -10.2 100.003 N-Ny2-.6-1 -8.481 -4.885  188.4  86.70 0 0 0

G-Ny2-3-B  8.481  4.885  188.4  86.7

Rba-3-B-1  30.000  3.3 99.289  2.439 5.035 Rba-20-B-1 -5.035 -2.439  108.4  90.00 0

Rba-20-B-1 -1.000 220.000  5.5 100.723 Rba-3-B-1  5.055  2.703  14.9  88.20 0 0 0

B-20-Bwi-Rba-2D -44.407  4.133  116.2 -99.6

B-20-Rba-Sha-1  139.048 -8.765  363.0 -99.8

B-20-Kri-Rba-2  0.000 -2.870  7.5  0.0

B-20-Smb-Rba-2 -99.697  7.670  260.5 -99.7

B-20-Gma-Rba-2  0.000 -2.870  7.5  0.0

Rbo-3-B-1  30.000 -12.2 99.870  10.147 20.951 Rbo-20-B-1 -20.951  9.801  445.7 -90.60 0

C-Rbo-B-3  0.000 -19.948  384.4  0.0

Rbo-20-B-1 -2.000 110.000 -9.1 95.724 Rbo-3-B-1  20.981 -8.460  124.0 -92.70 0 0 0

B-10-Msh-Rbo-2  6.278 -2.373  36.8 -93.5

B-10-Air-Rbo-2 -27.259  10.833  160.8 -92.9

Rka5-.6-B  6.600 -2.1 101.205  1.125 1.500 Rka5-3-B  1.500  1.125  162.1  80.00 0
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Rka5-3-B  30.000 -3.2 99.397 Rka5-.6-B -1.494 -1.076  35.7  81.10 0 0 0

G-Rka5-3-B  1.494  1.076  35.7  81.1

Rka-3-B-1  30.000 -3.2 99.397  5.797 11.969 Rka-10-B-1 -3.069 -1.021  62.6  94.90 0

Rka-10-B-1 -3.069 -1.021  62.6  94.9

G-Rka-3-B -3.340 -1.950  74.9  86.4

G-Rka5-3-B -1.494 -1.076  35.7  81.1

G-Mus-3-B -0.997 -0.728  23.9  80.8

Rka-3-B-2  30.000 -3.2 99.397 N-Rka-.6-2 -3.340 -1.950  74.9  86.40 0 0 0

G-Rka-3-B  3.340  1.950  74.9  86.4

Rka-10-B-1 -2.000 110.000 -2.0 98.200 Rka-3-B-1  3.072  1.092  17.4  94.20 0 0 0

-2.000Rka-3-B-1  3.072  1.092  17.4  94.2

B-10-Kli-Rka-2 -5.689 -2.781  33.8  89.8

B-10-Hye-Rka-2 -0.455  0.597  4.0 -60.6

Rlm-3-B-1  30.000 -7.2 99.430  10.067 20.785 Rlm-10-B-1 -20.785 -10.067  447.0  90.00 0

Rlm-10-B-1 -3.000 110.000 -4.3 99.141 Rlm-3-B-1  20.815  11.415  125.7  87.70 0 0 0

Rlm-20-B-1 -93.666 -27.805  517.3  95.9

B-10-Air-Rlm-2_S  72.851  16.390  395.3  97.6

Rlm-20-B-1 -3.000 220.000  0.1 98.894 Rlm-10-B-1  93.846  35.897  266.6  93.40 0 0 0

B-20-Sha-Rlm-2D  46.006 -35.763  154.6 -79.0

B-20-Rlm-Rwa-1D -176.173  16.062  469.4 -99.6

B-20-Rlm-Rsu-1D  36.321 -16.197  105.5 -91.3

Rln-3-B-1  30.000 -12.7 98.223  5.299 10.942 Rln-10-B-1 -10.942  4.348  230.7 -92.90 0

C-Rln-3-B  0.000 -9.648  189.0  0.0

Rln-10-B-1  110.000 -9.3 96.458 Rln-3-B-1  10.978 -3.631  62.9 -94.90 0 0 0

10-Gfu/Jb1/Rln-B -20.313  4.649  113.4 -97.5

B-10-Nga-Rln-2  6.511 -1.306  36.1 -98.0

B-10-Ny2-Rln-2  2.824  0.288  15.4  99.5

Rsu-10-B-1  110.000  1.0 99.189 Rsu-20-B-1  14.987  2.604  80.5  98.50 0 0 0

G-Rsu-10-B -14.987 -2.604  80.5  98.5

Rsu-10-B-2  110.000  1.0 99.189 N-Rsu-1-1 -14.987 -2.604  80.5  98.50 0 0 0

G-Rsu-10-B  14.987  2.604  80.5  98.5

Rsu-20-B-1  220.000 -0.4 98.727 Rsu-10-B-1 -14.978 -2.213  40.2  98.90 0 0 0

B-20-Rlm-Rsu-2D -36.255 -15.172  104.5  92.2

B-20-Nbu-Rsu-2  51.233  17.384  143.8  94.7

Rwa-3-B-1  30.000  5.4 98.968  5.752 11.876 Rwa-20-B-1  38.006 -4.581  744.4 -99.30 0

G-Rwa-3-B -49.882 -1.171  970.3  100.0

Rwa-3-B-2  30.000  5.4 98.968 N-Rwa-.6-2 -49.882 -1.171  970.3  100.00 0 0 0

G-Rwa-3-B  49.882  1.171  970.3  100.0

Rwa-20-B-1 -1.000 220.000  0.8 99.076 Rwa-3-B-1 -37.937  7.697  102.5 -98.00 0 0 0
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B-20-Rlm-Rwa-2D  176.719 -20.867  471.3 -99.3

B-20-Kgo-Rwa-2 -104.749  20.928  282.9 -98.1

B-20-Mmb-Rwa-2D -34.033 -7.758  92.5  97.5

Rwi-1-B-1  15.000 -12.5 99.318  5.454 11.261 Rwi-10-B-1 -11.261  4.410  468.7 -93.10 0

C-Rwi-B-1  0.000 -9.864  382.3  0.0

Rwi-10-B-1 -2.000 110.000 -9.2 95.604 Rwi-1-B-1  11.298 -3.670  65.2 -95.10 0 0 0

B-10-Kba-Rwi-2 -11.298  3.670  65.2 -95.1

Rz1-.6-B-1  6.600 -5.0 100.003 N-Rz1-.06-B-1-1 -1.743 -1.027  177.0  86.20 0 0 0

B-.6-Mr1-Rz1-2  1.743  1.027  177.0  86.2

Rz2-.6-B-1-1  6.600  0.2 100.000 Rz2-10-B-1  6.375  4.401  677.7  82.30 0 0 0

G-Rz2-.6-B -6.375 -4.401  677.7  82.3

Rz2-.6-B-1-2*  6.600  0.2 100.000  4.401 6.375 G-Rz2-.6-B  6.375  4.401  677.7  82.30 0

Rz2-10-B-1  110.000 -2.4 96.784 Rz2-.6-B-1-1 -6.353 -3.982  40.7  84.70 0 0 0

B-10-Mr2-Rz2-2  6.353  3.982  40.7  84.7

Rz3-.6-B-1-1  6.600  14.7 100.387 Rz3-10-B-1  24.000  0.000  2091.4  100.00 0 0 0

G-Rz3-.6-B -24.000  0.000  2091.4  100.0

Rz3-10-B-1  110.000  11.6 100.413 Rz3-.6-B-1-1 -23.971  1.299  125.5 -99.90 0 0 0

B-10-Kma-Rz3-2  23.971 -1.299  125.5 -99.9

Rz4-.6-B-1-1  6.600  16.1 101.024 Rz4-10-B-1  47.500  0.000  4113.1  100.00 0 0 0

G-Rz4-.6-B -47.500  0.000  4113.1  100.0

Rz4-.6-B-1-2  6.600  16.1 101.024  0.000 47.500 G-Rz4-.6-B  47.500  0.000  4113.1  100.00 0

Rz4-10-B-1  110.000  13.1 101.046 Rz4-.6-B-1-1 -47.444  2.512  246.8 -99.90 0 0 0

B-10-Kma-Rz4-2  47.444 -2.512  246.8 -99.9

Sha-3-B-1  30.000 -8.1 99.647  10.106 20.867 Sha-10-B-1 -20.867 -10.106  447.8  90.00 0

Sha-10-B-1 -3.000 110.000 -5.2 99.356 Sha-3-B-1  20.897  11.459  125.9  87.70 0 0 0

Sha-20-B-1 -209.782 -54.370  1144.8  96.8

B-10-Bre-Sha-2DT-F  188.885  42.910  1023.2  97.5

Sha-20-B-1 -3.000 220.000 -0.3 99.140 Sha-10-B-1  210.222  74.188  590.1  94.30 0 0 0

C-Sha-20-B  0.000 -63.886  169.1  0.0

B-20-Sha-Rlm-1D -45.888  19.963  132.5 -91.7

B-20-Rba-Sha-2 -135.990  8.474  360.7 -99.8

B-20-Mra-Sha-2D -28.345 -38.739  127.1  59.1

Smb-1-B-1  11.000  10.6 100.643 Smb-20-B-1  50.000  0.000  2607.6  100.00 0 0 0

N-Smb-1 -50.000  0.000  2607.6  100.0

Smb-1-B-2  11.000  10.6 100.643 Smb-20-B-1  50.000  0.000  2607.6  100.00 0 0 0

N-Smb-1 -50.000  0.000  2607.6  100.0

Smb-1-B-2N  11.000  10.6 100.643 G-Smb-1-B  100.000  0.000  5215.1  100.00 0 0 0

Smb-1-B-4 -50.000  0.000  2607.6  100.0

Smb-1-B-6 -50.000  0.000  2607.6  100.0

(212/233)



Location:

Engineer:
Study Case:   LF-Dry

11.0.0D

Page: 21 

SN:  ELTECHS-EC

Filename: Rwanda-MasterPlan

Project:
ETAP 

Contract:

Date: 10-02-2015 

Revision: Base

Config.: 2028-Dry

Bus 

ID kV

Voltage

Ang.% Mag.

 Generation

MW Mvar

Load

MW Mvar

Load Flow

MW Mvar AmpID %PF

XFMR

%Tap

Smb-1-B-4  11.000  10.6 100.643  0.000 50.000 Smb-1-B-2N  50.000  0.000  2607.6  100.00 0

Smb-1-B-6  11.000  10.6 100.643  0.000 50.000 Smb-1-B-2N  50.000  0.000  2607.6  100.00 0

Smb-20-B-1  220.000  5.9 100.800 Smb-1-B-1 -49.909  4.113  130.4 -99.70 0 0 0

Smb-1-B-2 -49.909  4.113  130.4 -99.7

B-20-Smb-Rba-1  99.817 -8.225  260.8 -99.7

 * Indicates a  voltage regulated bus ( voltage controlled or swing type machine connected to it) 

 #  Indicates a bus with a load mismatch of more than 0.1 MVA
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3-Cyi/Nko-B  30.000  2.9 98.146 B-3-Cyi-Cyi/Nko-1 -0.297 -0.077  6.0  96.80 0 0 0

3-Cyi-Ghi-B  0.891  0.189  17.9  97.8

B-3-Nko-Cyi/Nko-1 -0.594 -0.111  11.9  98.3

3-Cyi-Ghi-B  30.000  2.8 97.990 B-3-Cyi-Ghi-2  0.000 -0.076  1.5  0.00 0 0 0

3-Cyi/Nko-B -0.890 -0.196  17.9  97.7

3-Kro/Kbu-B  0.890  0.272  18.3  95.6

3-Kro/Kbu-B  30.000  2.0 96.338 B-3-Kbu-Kro-2  3.776 -0.479  76.0 -99.20 0 0 0

B-3-Kbu-Kro/Nko-2 -2.898  0.814  60.1 -96.3

3-Cyi-Ghi-B -0.879 -0.334  18.8  93.5

10-Bre/Gso/Msh-B  110.000 -7.6 96.282 B-10-Bre-Gso-1 -50.818  0.488  277.0  100.00 0 0 0

B-10-Gso-Msh-2  19.423 -4.155  108.3 -97.8

Gso-10-B-1  31.395  3.667  172.3  99.3

10-Gfu/Jb1/Rln-B  110.000 -7.7 96.681 10-Gfu/Mku/Rln-B  4.831 -3.658  32.9 -79.70 0 0 0

B-10-Jb1-Rln-2 -19.296  6.160  110.0 -95.3

Rln-10-B-1  14.466 -2.502  79.7 -98.5

10-Gfu/Mku/Rln-B  110.000 -8.0 96.766 B-10-Gfu-Mku-2 -6.124  0.607  33.4 -99.50 0 0 0

10-Gfu/Jb1/Rln-B -4.816  3.144  31.2 -83.7

Gfu-10-B-1  10.940 -3.751  62.7 -94.6

10-Gko/Kgo/MKi-B  110.000 -6.6 96.535 B-10-Gko-MKi-1  2.712  4.575  28.9  51.00 0 0 0

B-10-Kgo-MKi-2 -53.650  5.558  293.3 -99.5

MKi-10-B-1  50.938 -10.133  282.4 -98.1

10-Kba/Msh/Rwi-B  110.000 -8.1 95.899 B-10-Kba-Msh-2  4.650 -2.779  29.6 -85.80 0 0 0

B-10-Kba-Rwi-2  11.373 -3.866  65.7 -94.7

Kba-10-B-1 -16.023  6.645  94.9 -92.4

10-Kbo/Kro/Mr2-B  110.000  0.8 96.722 10-Kbo/Nte-B  0.543  5.179  28.3  10.40 0 0 0

B-10-Kbo-Kro-1 -5.330 -7.738  51.0  56.7

Kbo-10-B-1  4.787  2.558  29.5  88.2

10-Kbo/Nte-B  110.000  0.9 96.280 10-Kbo/Kro/Mr2-B -0.535 -5.788  31.7  9.20 0 0 0

B-10-Kbo/Nte-2  0.535  5.788  31.7  9.2

10-Mr2/Nte-B  110.000  0.9 96.276 B-10-Mr2/Nte-1 -9.343  0.588  51.0 -99.80 0 0 0

B-10-Mr2/Nte-2  9.343 -0.588  51.0 -99.8

20-Gma-B  220.000  5.7 100.251 B-20-Gma-Rba-2  0.000  0.000  0.0  0.00 0 0 0

20-Gte-B  220.000  1.5 99.325 B-20-Bta-Gte-D  0.000  0.000  0.0  0.00 0 0 0

20-Mra-B*  220.000  0.0 100.000  1.593 3.084 B-20-Mra-Sha-2D  3.084  1.593  9.1  88.90 0

Air-3-B-1  30.000 -8.9 99.535  21.056 43.475 Air-10-B-1 -43.475 -21.056  934.0  90.00 0

Air-10-B-1 -6.000 110.000 -5.9 96.296 Air-3-B-1  43.540  23.999  271.0  87.60 0 0 0
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B-10-Air-Rbo-1  26.520 -9.976  154.4 -93.6

B-10-Air-Rlm-1_S -70.061 -14.023  389.4  98.1

B-1-Jb1-Jb3-1  15.000 -9.9 99.623 B-1-Jb1-Jb3-2  0.000  0.000  0.0  0.00 0 0 0

Jb1-1-B-1  0.000  0.000  0.0  0.0

B-1-Jb1-Jb3-2  15.000 -9.9 99.623 B-1-Jb1-Jb3-1  0.000  0.000  0.0  0.00 0 0 0

Jb3-1-B-1  0.000  0.000  0.0  0.0

B-1-Kbu-KbW-1F_T  11.000  4.6 98.087 B-1-Kbu-KbW-2F_T -24.121  2.168  1295.9 -99.60 0 0 0

Kbu-1-B-1  24.121 -2.168  1295.9 -99.6

B-1-Kbu-KbW-2F_T  11.000  9.7 101.253 B-1-Kbu-KbW-1F_T  25.000  0.000  1295.9  100.00 0 0 0

KbW-1-B-2 -25.000  0.000  1295.9  100.0

B-3-Cyi-Cyi/Nko-1  30.000  2.9 98.228 3-Cyi/Nko-B  0.297  0.064  6.0  97.70 0 0 0

Cyi-3-B-1 -0.297 -0.064  6.0  97.7

B-3-Cyi-Ghi-2  30.000  2.8 98.059 3-Cyi-Ghi-B  0.000  0.000  0.0  0.00 0 0 0

B-3-Kbu-Kro/Nko-2  30.000  2.6 96.673 3-Kro/Kbu-B  2.917 -0.796  60.2 -96.50 0 0 0

Kbu-3-B-1 -2.917  0.796  60.2 -96.5

B-3-Kbu-Kro-2  30.000  0.4 95.074 3-Kro/Kbu-B -3.712  0.553  76.0 -98.90 0 0 0

Kro-3-B-1  3.712 -0.553  76.0 -98.9

B-3-Nko-Cyi/Nko-1  30.000  3.0 98.349 3-Cyi/Nko-B  0.595  0.095  11.8  98.80 0 0 0

Nko-3-B-1 -0.595 -0.095  11.8  98.8

B-10-Air-Rbo-1  110.000 -5.9 96.296 B-10-Air-Rbo-2  26.520 -9.976  154.4 -93.60 0 0 0

Air-10-B-1 -26.520  9.976  154.4 -93.6

B-10-Air-Rbo-2  110.000 -8.3 95.955 B-10-Air-Rbo-1 -26.016  10.189  152.8 -93.10 0 0 0

Rbo-20-B-1  26.016 -10.189  152.8 -93.1

B-10-Air-Rlm-1_S  110.000 -5.9 96.296 B-10-Air-Rlm-2_S -70.061 -14.023  389.4  98.10 0 0 0

Air-10-B-1  70.061  14.023  389.4  98.1

B-10-Air-Rlm-2_S  110.000 -3.6 99.360 B-10-Air-Rlm-1_S  71.667  16.898  389.0  97.30 0 0 0

Rlm-10-B-1 -71.667 -16.898  389.0  97.3

B-10-Bga-Gsh-1  110.000  0.7 95.777 B-10-Bga-Gsh-2 -14.881 -8.412  93.7  87.10 0 0 0

Bga-10-B-1  14.881  8.412  93.7  87.1

B-10-Bga-Gsh-2  110.000  1.0 96.481 B-10-Bga-Gsh-1  14.948  8.253  92.9  87.50 0 0 0

Gsh-10-B -14.948 -8.253  92.9  87.5

B-10-Bga-Nte-1  110.000  0.7 95.777 B-10-Bga-Nte-2 -4.843 -3.126  31.6  84.00 0 0 0

Bga-10-B-1  4.843  3.126  31.6  84.0

B-10-Bga-Nte-2  110.000  0.9 96.268 B-10-Bga-Nte-1  4.858  2.541  29.9  88.60 0 0 0

Nte-10-B-1 -4.858 -2.541  29.9  88.6

B-10-Bre-Gso-1  110.000 -5.5 97.969 10-Bre/Gso/Msh-B  51.701  0.873  277.0  100.00 0 0 0

Bre-10-B-1 -51.701 -0.873  277.0  100.0

B-10-Bre-Jb1-D1F  110.000 -5.5 97.969 B-10-Bre-Jb1-D2F  93.860  18.076  512.1  98.20 0 0 0

Bre-10-B-1 -93.860 -18.076  512.1  98.2
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B-10-Bre-Jb1-D2F  110.000 -6.2 97.040 B-10-Bre-Jb1-D1F -93.173 -17.298  512.6  98.30 0 0 0

Jb1-10-B-1  93.173  17.298  512.6  98.3

B-10-Bre-Sha-1DT-F  110.000 -5.5 97.969 B-10-Bre-Sha-2DT-F -172.220 -34.121  940.6  98.10 0 0 0

Bre-10-B-1  172.220  34.121  940.6  98.1

B-10-Bre-Sha-2DT-F  110.000 -4.6 99.060 B-10-Bre-Sha-1DT-F  173.546  36.586  939.7  97.80 0 0 0

Sha-10-B-1 -173.546 -36.586  939.7  97.8

B-10-Bta-Hye-1  110.000 -0.4 98.952 B-10-Bta-Hye-2  7.023  7.068  52.8  70.50 0 0 0

Bta-10-B-1 -7.023 -7.068  52.8  70.5

B-10-Bta-Hye-2  110.000 -0.6 98.107 B-10-Bta-Hye-1 -6.983 -7.542  55.0  67.90 0 0 0

Hye-10-B-1  6.983  7.542  55.0  67.9

B-10-Bta-Kgo-1  110.000 -0.4 98.952 B-10-Bta-Kgo-2  8.387 -3.971  49.2 -90.40 0 0 0

Bta-10-B-1 -8.387  3.971  49.2 -90.4

B-10-Bta-Kgo-2  110.000 -1.4 98.851 B-10-Bta-Kgo-1 -8.321  2.935  46.8 -94.30 0 0 0

Kgo-10-B-1  8.321 -2.935  46.8 -94.3

B-10-Gfu-Mku-2  110.000 -7.7 96.925 10-Gfu/Mku/Rln-B  6.138 -1.071  33.7 -98.50 0 0 0

Mku-10-B-1 -6.138  1.071  33.7 -98.5

B-10-Gha-MKi-1  110.000 -7.2 96.015 B-10-Gha-MKi-2 -31.472 -0.641  172.1  100.00 0 0 0

Gha-10-B-1  31.472  0.641  172.1  100.0

B-10-Gha-MKi-2  110.000 -6.6 96.535 B-10-Gha-MKi-1  31.635  0.763  172.0  100.00 0 0 0

MKi-10-B-1 -31.635 -0.763  172.0  100.0

B-10-Gha-Nde-1  110.000 -7.2 96.015 B-10-Gha-Nde-2  10.680 -10.761  82.9 -70.40 0 0 0

Gha-10-B-1 -10.680  10.761  82.9 -70.4

B-10-Gha-Nde-2  110.000 -7.8 96.352 B-10-Gha-Nde-1 -10.609  10.501  81.3 -71.10 0 0 0

Nde-10-B-1  10.609 -10.501  81.3 -71.1

B-10-Gko-Jb1-1  110.000 -6.6 96.424 B-10-Gko-Jb1-2 -24.355 -10.183  143.7  92.30 0 0 0

Gko-10-B-1  24.355  10.183  143.7  92.3

B-10-Gko-Jb1-2  110.000 -6.2 97.040 B-10-Gko-Jb1-1  24.437  10.151  143.1  92.30 0 0 0

Jb1-10-B-1 -24.437 -10.151  143.1  92.3

B-10-Gko-MKi-1  110.000 -6.6 96.424 10-Gko/Kgo/MKi-B -2.710 -4.731  29.7  49.70 0 0 0

Gko-10-B-1  2.710  4.731  29.7  49.7

B-10-Gso-Msh-2  110.000 -8.4 95.919 10-Bre/Gso/Msh-B -19.289  3.988  107.8 -97.90 0 0 0

Msh-10-B-1  19.289 -3.988  107.8 -97.9

B-10-Gso-Nde-1  110.000 -7.6 96.282 B-10-Gso-Nde-2  10.498 -7.792  71.3 -80.30 0 0 0

Gso-10-B-1 -10.498  7.792  71.3 -80.3

B-10-Gso-Nde-2  110.000 -7.8 96.352 B-10-Gso-Nde-1 -10.475  7.663  70.7 -80.70 0 0 0

Nde-10-B-1  10.475 -7.663  70.7 -80.7

B-10-Hye-Rka-1  110.000 -0.6 98.107 B-10-Hye-Rka-2 -5.047  1.016  27.5 -98.00 0 0 0

Hye-10-B-1  5.047 -1.016  27.5 -98.0

B-10-Hye-Rka-2  110.000 -0.3 98.208 B-10-Hye-Rka-1  5.059 -1.608  28.4 -95.30 0 0 0
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Rka-10-B-1 -5.059  1.608  28.4 -95.3

B-10-Jb1-Jb2-1  110.000 -6.2 97.040 B-10-Jb1-Jb2-2  0.000 -0.036  0.2  0.00 0 0 0

Jb1-10-B-1  0.000  0.036  0.2  0.0

B-10-Jb1-Jb2-2  110.000 -6.2 97.040 B-10-Jb1-Jb2-1  0.000  0.000  0.0  0.00 0 0 0

Jb2-10-B-1  0.000  0.000  0.0  0.0

B-10-Jb1-Nbg-1  110.000 -6.2 97.040 B-10-Jb1-Nbg-2  22.415 -1.556  121.5 -99.80 0 0 0

Jb1-10-B-1 -22.415  1.556  121.5 -99.8

B-10-Jb1-Nbg-2  110.000 -6.6 96.742 B-10-Jb1-Nbg-1 -22.335  1.508  121.4 -99.80 0 0 0

Nbg-10-B-1  22.335 -1.508  121.4 -99.8

B-10-Jb1-Rln-2  110.000 -6.2 97.040 10-Gfu/Jb1/Rln-B  19.534 -6.433  111.2 -95.00 0 0 0

Jb1-10-B-1 -19.534  6.433  111.2 -95.0

B-10-Kba-Kre-1  110.000 -8.1 95.899 B-10-Kba-Kre-2 -27.325  0.536  149.6 -100.00 0 0 0

Kba-10-B-1  27.325 -0.536  149.6 -100.0

B-10-Kba-Kre-2  110.000 -5.9 97.593 B-10-Kba-Kre-1  27.825 -0.380  149.7  100.00 0 0 0

Kre-10-B-1 -27.825  0.380  149.7  100.0

B-10-Kba-Msh-2  110.000 -8.4 95.919 10-Kba/Msh/Rwi-B -4.636  2.140  27.9 -90.80 0 0 0

Msh-10-B-1  4.636 -2.140  27.9 -90.8

B-10-Kba-Rwi-2  110.000 -8.3 95.837 10-Kba/Msh/Rwi-B -11.348  3.691  65.4 -95.10 0 0 0

Rwi-10-B-1  11.348 -3.691  65.4 -95.1

B-10-Kbo/Nte-2  110.000  0.9 96.268 10-Kbo/Nte-B -0.534 -5.801  31.8  9.20 0 0 0

Nte-10-B-1  0.534  5.801  31.8  9.2

B-10-Kbo-Kro-1  110.000  1.1 98.100 10-Kbo/Kro/Mr2-B  5.372  6.579  45.4  63.20 0 0 0

Kro-10-B-1 -5.372 -6.579  45.4  63.2

B-10-Kbu-Kro-1  110.000  1.6 98.308 B-10-Kbu-Kro-2  21.140 -2.565  113.7 -99.30 0 0 0

Kbu-10-B-1 -21.140  2.565  113.7 -99.3

B-10-Kbu-Kro-2  110.000  1.1 98.100 B-10-Kbu-Kro-1 -21.070  2.387  113.5 -99.40 0 0 0

Kro-10-B-1  21.070 -2.387  113.5 -99.4

B-10-Kgo-Kli-1  110.000 -1.4 98.851 B-10-Kgo-Kli-2 -19.678  7.239  111.3 -93.90 0 0 0

Kgo-10-B-1  19.678 -7.239  111.3 -93.9

B-10-Kgo-Kli-2  110.000  0.0 98.762 B-10-Kgo-Kli-1  19.841 -7.688  113.1 -93.20 0 0 0

Kli-10-B-1 -19.841  7.688  113.1 -93.2

B-10-Kgo-MKi-2  110.000 -1.4 98.851 10-Gko/Kgo/MKi-B  55.288 -2.024  293.8 -99.90 0 0 0

Kgo-10-B-1 -55.288  2.024  293.8 -99.9

B-10-Kli-Kro-1  110.000  1.1 98.100 B-10-Kli-Kro-2  14.738 -11.936  101.5 -77.70 0 0 0

Kro-10-B-1 -14.738  11.936  101.5 -77.7

B-10-Kli-Kro-2  110.000  0.0 98.762 B-10-Kli-Kro-1 -14.620  11.443  98.7 -78.70 0 0 0

Kli-10-B-1  14.620 -11.443  98.7 -78.7

B-10-Kli-Ny1-1  110.000  0.0 98.762 B-10-Kli-Ny1-2  16.610 -6.524  94.8 -93.10 0 0 0

Kli-10-B-1 -16.610  6.524  94.8 -93.1
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B-10-Kli-Ny1-2  110.000 -1.1 98.593 B-10-Kli-Ny1-1 -16.458  6.140  93.5 -93.70 0 0 0

Ny1-10-B-1  16.458 -6.140  93.5 -93.7

B-10-Kli-Rka-1  110.000  0.0 98.762 B-10-Kli-Rka-2  5.280  1.755  29.6  94.90 0 0 0

Kli-10-B-1 -5.280 -1.755  29.6  94.9

B-10-Kli-Rka-2  110.000 -0.3 98.208 B-10-Kli-Rka-1 -5.261 -2.543  31.2  90.00 0 0 0

Rka-10-B-1  5.261  2.543  31.2  90.0

B-10-Kma-Rz3-1  110.000  16.4 99.352 B-10-Kma-Rz3-2 -47.577  3.739  252.1 -99.70 0 0 0

Kma-10-B-1  47.577 -3.739  252.1 -99.7

B-10-Kma-Rz3-2  110.000  17.6 99.847 B-10-Kma-Rz3-1  47.883 -3.015  252.2 -99.80 0 0 0

Rz3-10-B-1 -47.883  3.015  252.2 -99.8

B-10-Kma-Rz4-1  110.000  16.4 99.352 B-10-Kma-Rz4-2 -92.604  16.613  497.0 -98.40 0 0 0

Kma-10-B-1  92.604 -16.613  497.0 -98.4

B-10-Kma-Rz4-2  110.000  20.7 100.592 B-10-Kma-Rz4-1  94.773 -10.201  497.4 -99.40 0 0 0

Rz4-10-B-1 -94.773  10.201  497.4 -99.4

B-10-Kre-Nbu-1  110.000 -5.9 97.593 B-10-Kre-Nbu-2 -39.172 -5.892  213.0  98.90 0 0 0

Kre-10-B-1  39.172  5.892  213.0  98.9

B-10-Kre-Nbu-2  110.000 -4.5 99.324 B-10-Kre-Nbu-1  39.710  6.516  212.6  98.70 0 0 0

Nbu-10-B-1 -39.710 -6.516  212.6  98.7

B-10-MKi-Nbg-1  110.000 -6.6 96.742 B-10-MKi-Nbg-2  1.520  7.122  39.5  20.90 0 0 0

Nbg-10-B-1 -1.520 -7.122  39.5  20.9

B-10-MKi-Nbg-2  110.000 -6.6 96.535 B-10-MKi-Nbg-1 -1.513 -7.281  40.4  20.30 0 0 0

MKi-10-B-1  1.513  7.281  40.4  20.3

B-10-Mku-Nbi-1  110.000 -7.7 96.925 B-B-10-Mku-Nbi-1-2 -32.278  14.321  191.2 -91.40 0 0 0

Mku-10-B-1  32.278 -14.321  191.2 -91.4

B-10-Mku-Nta-1  110.000 -7.7 96.925 B-10-Mku-Nta-2 -0.111 -1.648  8.9  6.70 0 0 0

Mku-10-B-1  0.111  1.648  8.9  6.7

B-10-Mku-Nta-2  110.000 -7.7 97.057 B-10-Mku-Nta-1  0.112  0.773  4.2  14.30 0 0 0

Nta-10-B-1 -0.112 -0.773  4.2  14.3

B-10-Mr1-Mr2-1  110.000  1.3 96.440 B-10-Mr1-Mr2-2 -3.267 -4.374  29.7  59.80 0 0 0

Mr1-10-B-1  3.267  4.374  29.7  59.8

B-10-Mr1-Mr2-2  110.000  1.3 96.450 B-10-Mr1-Mr2-1  3.267  4.364  29.7  59.90 0 0 0

Mr2-10-B-2 -3.267 -4.364  29.7  59.9

B-10-Mr2/Nte-1  110.000  1.3 96.450 10-Mr2/Nte-B  9.367 -1.135  51.3 -99.30 0 0 0

Mr2-10-B-2 -9.367  1.135  51.3 -99.3

B-10-Mr2/Nte-2  110.000  0.9 96.268 10-Mr2/Nte-B -9.343  0.576  51.0 -99.80 0 0 0

Nte-10-B-1  9.343 -0.576  51.0 -99.8

B-10-Mr2-Rz2-1  110.000  1.3 96.450 B-10-Mr2-Rz2-2 -12.634 -3.229  71.0  96.90 0 0 0

Mr2-10-B-1  12.634  3.229  71.0  96.9

B-10-Mr2-Rz2-2  110.000  1.7 96.989 B-10-Mr2-Rz2-1  12.684  2.943  70.5  97.40 0 0 0
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Rz2-10-B-1 -12.684 -2.943  70.5  97.4

B-10-Msh-Nga-1  110.000 -8.4 95.919 B-10-Msh-Nga-2  2.023 -3.295  21.2 -52.30 0 0 0

Msh-10-B-1 -2.023  3.295  21.2 -52.3

B-10-Msh-Nga-2  110.000 -8.8 96.249 B-10-Msh-Nga-1 -2.012  2.040  15.6 -70.20 0 0 0

Nga-10-B-1  2.012 -2.040  15.6 -70.2

B-10-Msh-Rbo-1  110.000 -8.4 95.919 B-10-Msh-Rbo-2 -5.320  1.616  30.4 -95.70 0 0 0

Msh-10-B-1  5.320 -1.616  30.4 -95.7

B-10-Msh-Rbo-2  110.000 -8.3 95.955 B-10-Msh-Rbo-1  5.327 -1.877  30.9 -94.30 0 0 0

Rbo-20-B-1 -5.327  1.877  30.9 -94.3

B-10-Nbi-Ny1-1  110.000 -5.5 97.099 B-10-Nbi-Ny1-2 -37.974  11.005  213.7 -96.00 0 0 0

Nbi-10-B-1  37.974 -11.005  213.7 -96.0

B-10-Nbi-Ny1-2  110.000 -1.1 98.593 B-10-Nbi-Ny1-1  39.350 -9.373  215.3 -97.30 0 0 0

Ny1-10-B-1 -39.350  9.373  215.3 -97.3

B-10-Nga-Rln-1  110.000 -8.8 96.249 B-10-Nga-Rln-2 -9.216  1.600  51.0 -98.50 0 0 0

Nga-10-B-1  9.216 -1.600  51.0 -98.5

B-10-Nga-Rln-2  110.000 -7.7 96.681 B-10-Nga-Rln-1  9.297 -2.623  52.4 -96.20 0 0 0

Rln-10-B-1 -9.297  2.623  52.4 -96.2

B-10-Ny2-Rln-1  110.000 -7.5 96.624 B-10-Ny2-Rln-2  5.868 -4.092  38.9 -82.00 0 0 0

Ny2-10-B-1 -5.868  4.092  38.9 -82.0

B-10-Ny2-Rln-2  110.000 -7.7 96.681 B-10-Ny2-Rln-1 -5.855  3.771  37.8 -84.10 0 0 0

Rln-10-B-1  5.855 -3.771  37.8 -84.1

B-20-Bta-Gte-D  220.000  1.5 99.301 20-Gte-B  0.000 -7.032  18.6  0.00 0 0 0

Bta-20-B-1  0.000  7.032  18.6  0.0

B-20-Bta-Mmb-1D  220.000  1.5 99.301 B-20-Bta-Mmb-2D -27.410 -3.678  73.1  99.10 0 0 0

Bta-20-B-1  27.410  3.678  73.1  99.1

B-20-Bta-Mmb-2D  220.000  1.6 99.347 B-20-Bta-Mmb-1D  27.421 -2.449  72.7 -99.60 0 0 0

Mmb-20-B-1 -27.421  2.449  72.7 -99.6

B-20-Bwi-KB2-1  220.000  6.1 100.015 B-20-Bwi-KB2-2  0.000 -0.404  1.1  0.00 0 0 0

Bwi-20-B-1  0.000  0.404  1.1  0.0

B-20-Bwi-KB2-2  220.000  6.1 100.015 B-20-Bwi-KB2-1  0.000  0.000  0.0  0.00 0 0 0

Kb2-20-B-1  0.000  0.000  0.0  0.0

B-20-Bwi-KbW-1  220.000  6.1 100.015 B-20-Bwi-KbW-2 -74.794  7.500  197.2 -99.50 0 0 0

Bwi-20-B-1  74.794 -7.500  197.2 -99.5

B-20-Bwi-KbW-2  220.000  6.2 100.037 B-20-Bwi-KbW-1  74.825 -7.854  197.4 -99.50 0 0 0

G-KbW-1-B-3 -74.825  7.854  197.4 -99.5

B-20-Bwi-Kma-1  220.000  6.1 100.015 B-20-Bwi-Kma-2 -137.064  33.638  370.3 -97.10 0 0 0

Bwi-20-B-1  137.064 -33.638  370.3 -97.1

B-20-Bwi-Kma-2  220.000  11.4 99.817 B-20-Bwi-Kma-1  139.899 -33.053  377.9 -97.30 0 0 0

Kma-20-B-1 -139.899  33.053  377.9 -97.3
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B-20-Bwi-Rba-1D  220.000  6.1 100.015 B-20-Bwi-Rba-2D  36.945 -31.809  127.9 -75.80 0 0 0

Bwi-20-B-1 -36.945  31.809  127.9 -75.8

B-20-Bwi-Rba-2D  220.000  5.7 100.230 B-20-Bwi-Rba-1D -36.867  15.271  104.5 -92.40 0 0 0

Rba-20-B-1  36.867 -15.271  104.5 -92.4

B-20-Gma-Rba-2  220.000  5.7 100.230 20-Gma-B  0.000 -2.842  7.4  0.00 0 0 0

Rba-20-B-1  0.000  2.842  7.4  0.0

B-20-Kgo-Kli-1  220.000  2.0 99.137 B-20-Kgo-Kli-2 -135.157  17.845  360.9 -99.10 0 0 0

Kgo-20-B-1  135.157 -17.845  360.9 -99.1

B-20-Kgo-Kli-2  220.000  3.1 99.306 B-20-Kgo-Kli-1  135.750 -17.876  361.8 -99.10 0 0 0

Kli-20-B-1 -135.750  17.876  361.8 -99.1

B-20-Kgo-Rwa-1  220.000  2.0 99.137 B-20-Kgo-Rwa-2  99.790 -32.102  277.5 -95.20 0 0 0

Kgo-20-B-1 -99.790  32.102  277.5 -95.2

B-20-Kgo-Rwa-2  220.000  1.4 99.233 B-20-Kgo-Rwa-1 -99.557  31.329  276.0 -95.40 0 0 0

Rwa-20-B-1  99.557 -31.329  276.0 -95.4

B-20-Kli-Bwi-1  220.000  6.1 100.015 B-20-Kli-Bwi-2  169.830 -11.643  446.7 -99.80 0 0 0

Bwi-20-B-1 -169.830  11.643  446.7 -99.8

B-20-Kli-Bwi-2  220.000  3.1 99.306 B-20-Kli-Bwi-1 -167.960  14.472  445.5 -99.60 0 0 0

Kli-20-B-1  167.960 -14.472  445.5 -99.6

B-20-Kri-Rba-1  220.000  5.7 100.251 B-20-Kri-Rba-2  0.000  0.000  0.0  0.00 0 0 0

Kri-20-B-1  0.000  0.000  0.0  0.0

B-20-Kri-Rba-2  220.000  5.7 100.230 B-20-Kri-Rba-1  0.000 -2.842  7.4  0.00 0 0 0

Rba-20-B-1  0.000  2.842  7.4  0.0

B-20-Mmb-Rwa-1D  220.000  1.6 99.347 B-20-Mmb-Rwa-2D  40.414 -5.935  107.9 -98.90 0 0 0

Mmb-20-B-1 -40.414  5.935  107.9 -98.9

B-20-Mmb-Rwa-2D  220.000  1.4 99.233 B-20-Mmb-Rwa-1D -40.367 -5.508  107.7  99.10 0 0 0

Rwa-20-B-1  40.367  5.508  107.7  99.1

B-20-Mra-Sha-2D  220.000  0.0 99.554 20-Mra-B -3.065 -30.166  79.9  10.10 0 0 0

Sha-20-B-1  3.065  30.166  79.9  10.1

B-20-Nbu-Rsu-1  220.000  0.3 98.971 B-20-Nbu-Rsu-2 -51.309 -17.576  143.8  94.60 0 0 0

Nbu-20-B-1  51.309  17.576  143.8  94.6

B-20-Nbu-Rsu-2  220.000  0.4 98.981 B-20-Nbu-Rsu-1  51.311  17.520  143.8  94.60 0 0 0

Rsu-20-B-1 -51.311 -17.520  143.8  94.6

B-20-Rba-Sha-1  220.000  5.7 100.230 B-20-Rba-Sha-2  131.550 -20.033  348.4 -98.90 0 0 0

Rba-20-B-1 -131.550  20.033  348.4 -98.9

B-20-Rba-Sha-2  220.000  0.0 99.554 B-20-Rba-Sha-1 -128.760  18.528  342.9 -99.00 0 0 0

Sha-20-B-1  128.760 -18.528  342.9 -99.0

B-20-Rlm-Rsu-1D  220.000  0.7 99.135 B-20-Rlm-Rsu-2D  21.419 -14.107  67.9 -83.50 0 0 0

Rlm-20-B-1 -21.419  14.107  67.9 -83.5

B-20-Rlm-Rsu-2D  220.000  0.4 98.981 B-20-Rlm-Rsu-1D -21.396 -17.655  73.5  77.10 0 0 0
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Rsu-20-B-1  21.396  17.655  73.5  77.1

B-20-Rlm-Rwa-1D  220.000  0.7 99.135 B-20-Rlm-Rwa-2D -177.281  29.130  475.6 -98.70 0 0 0

Rlm-20-B-1  177.281 -29.130  475.6 -98.7

B-20-Rlm-Rwa-2D  220.000  1.4 99.233 B-20-Rlm-Rwa-1D  177.843 -33.902  478.8 -98.20 0 0 0

Rwa-20-B-1 -177.843  33.902  478.8 -98.2

B-20-Sha-Rlm-1D  220.000  0.0 99.554 B-20-Sha-Rlm-2D -62.884  35.843  190.8 -86.90 0 0 0

Sha-20-B-1  62.884 -35.843  190.8 -86.9

B-20-Sha-Rlm-2D  220.000  0.7 99.135 B-20-Sha-Rlm-1D  63.122 -51.290  215.3 -77.60 0 0 0

Rlm-20-B-1 -63.122  51.290  215.3 -77.6

B-20-Smb-Rba-1  220.000  6.0 100.307 B-20-Smb-Rba-2  99.815 -8.307  262.0 -99.70 0 0 0

Smb-20-B-1 -99.815  8.307  262.0 -99.7

B-20-Smb-Rba-2  220.000  5.7 100.230 B-20-Smb-Rba-1 -99.693  7.768  261.8 -99.70 0 0 0

Rba-20-B-1  99.693 -7.768  261.8 -99.7

B-.6-Mr1-Rz1-1  6.600 -0.4 99.118 B-.6-Mr1-Rz1-2 -3.447  0.223  304.9 -99.80 0 0 0

Mr1-.6-B-1  3.447 -0.223  304.9 -99.8

B-.6-Mr1-Rz1-2  6.600  0.4 99.961 B-.6-Mr1-Rz1-1  3.480 -0.173  304.9 -99.90 0 0 0

Rz1-.6-B-1 -3.480  0.173  304.9 -99.9

B-B-10-Mku-Nbi-1-2  110.000 -5.5 97.099 B-10-Mku-Nbi-1  32.877 -13.730  192.6 -92.30 0 0 0

Nbi-10-B-1 -32.877  13.730  192.6 -92.3

Bga-3-B-1  30.000 -3.8 99.618  9.531 19.679 Bga-10-B-1 -19.679 -9.531  422.4  90.00 0

Bga-10-B-1  110.000  0.7 95.777 Bga-.6-B-1  0.000  0.000  0.0  0.00 0 0 0

-8.000Bga-3-B-1  19.724  11.538  125.2  86.3

B-10-Bga-Nte-1 -4.843 -3.126  31.6  84.0

B-10-Bga-Gsh-1 -14.881 -8.412  93.7  87.1

Bga-.6-B-1  6.600  0.7 95.777 Bga-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Bre-1-B-1  15.000 -9.3 99.193  12.861 26.554 Bre-10-B-1 -13.277 -6.430  572.4  90.00 0

Bre-10-B-1 -13.277 -6.430  572.4  90.0

Bre-10-B-1 -5.000 110.000 -5.5 97.969 Bre-1-B-1  13.330  7.586  82.2  86.90 0 0 0

-5.000Bre-1-B-1  13.330  7.586  82.2  86.9

B-10-Bre-Gso-1  51.701  0.873  277.0  100.0

B-10-Bre-Sha-1DT-F -172.220 -34.121  940.6  98.1

B-10-Bre-Jb1-D1F  93.860  18.076  512.1  98.2

Bta-3-B-1  30.000 -3.2 99.352  5.792 11.959 Bta-10-B-1 -11.959 -5.792  257.4  90.00 0

Bta-10-B-1 -3.000 110.000 -0.4 98.952 Bta-3-B-1  11.976  6.537  72.4  87.80 0 0 0

Bta-20-B-1 -27.386 -9.634  154.0  94.3

B-10-Bta-Kgo-1  8.387 -3.971  49.2 -90.4

B-10-Bta-Hye-1  7.023  7.068  52.8  70.5

Bta-20-B-1 -1.000 220.000  1.5 99.301 Bta-10-B-1  27.410  10.710  77.8  93.10 0 0 0

B-20-Bta-Mmb-1D -27.410 -3.678  73.1  99.1
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B-20-Bta-Gte-D  0.000 -7.032  18.6  0.0

Bwi-3-B-1  30.000  3.8 99.599  2.452 5.063 Bwi-20-B-1 -5.063 -2.452  108.7  90.00 0

Bwi-10-B-1  110.000  6.1 100.015 Bwi-20-B-1  0.000  0.000  0.0  0.00 0 0 0

Bwi-20-B-1  220.000  6.1 100.015 Bwi-10-B-1  0.000  0.000  0.0  0.00 0 0 0

-2.000Bwi-3-B-1  5.084  2.718  15.1  88.2

B-20-Bwi-Rba-1D  36.945 -31.809  127.9 -75.8

B-20-Kli-Bwi-1  169.830 -11.643  446.7 -99.8

B-20-Bwi-Kma-1 -137.064  33.638  370.3 -97.1

B-20-Bwi-KB2-1  0.000 -0.404  1.1  0.0

B-20-Bwi-KbW-1 -74.794  7.500  197.2 -99.5

C-Gfu-B-3  30.000 -10.7 97.881 -9.581 0.000 Gfu-3-B-1  0.000  9.581  188.4  0.00 0

C-MKi-3-B  30.000 -9.6 99.446 -14.834 0.000 MKi-3-B-1  0.000  14.834  287.1  0.00 0

C-Mku-B-.6  6.600 -11.6 100.000 -30.000 0.000 Mku-.6-B-6  0.000  30.000  2624.3  0.00 0

C-Msh-1-B  15.000 -12.5 98.912 -19.567 0.000 Msh-1-B-1  0.000  19.567  761.4  0.00 0

C-Nbg-3-B  30.000 -9.1 99.366 -19.747 0.000 Nbg-3-B-1  0.000  19.747  382.5  0.00 0

C-Nde-B  30.000 -10.4 100.003 -30.002 0.000 Nde-3-B-1  0.000  30.002  577.4  0.00 0

C-Nga-B-3  30.000 -12.2 98.976 -9.796 0.000 Nga-3-B-1  0.000  9.796  190.5  0.00 0

C-Rbo-B-3  30.000 -11.4 99.095 -19.640 0.000 Rbo-3-B-1  0.000  19.640  381.4  0.00 0

C-Rln-3-B  30.000 -11.1 98.452 -9.693 0.000 Rln-3-B-1  0.000  9.693  189.5  0.00 0

C-Rwi-B-1  15.000 -11.7 99.563 -9.913 0.000 Rwi-1-B-1  0.000  9.913  383.2  0.00 0

C-Sha-20-B  220.000  0.0 99.554 -89.198 0.000 Sha-20-B-1  0.000  89.198  235.1  0.00 0

Cyi-3-B-1  30.000  2.9 98.228 B-3-Cyi-Cyi/Nko-1  0.297  0.064  6.0  97.70 0 0 0

G-Cyi-3-B -0.297 -0.064  6.0  97.7

Cyi-3-B-2  30.000  2.9 98.228 N-Cyi-04-1 -0.297 -0.064  6.0  97.70 0 0 0

G-Cyi-3-B  0.297  0.064  6.0  97.7

G-Cyi-3-B  30.000  2.9 98.228 Cyi-3-B-1  0.297  0.064  6.0  97.70 0 0 0

Cyi-3-B-2 -0.297 -0.064  6.0  97.7

Gfu-3-B-1  30.000 -10.7 97.881  5.266 10.874 Gfu-10-B-1 -3.625  1.438  76.7 -93.00 0

Gfu-10-B-1 -3.625  1.438  76.7 -93.0

Gfu-10-B-1 -3.625  1.438  76.7 -93.0

C-Gfu-B-3  0.000 -9.581  188.4  0.0

Gfu-10-B-1  110.000 -8.0 96.766 Gfu-3-B-1  3.647 -1.250  20.9 -94.60 0 0 0

Gfu-3-B-1  3.647 -1.250  20.9 -94.6

Gfu-3-B-1  3.647 -1.250  20.9 -94.6

10-Gfu/Mku/Rln-B -10.940  3.751  62.7 -94.6

G-Gko-1-B  15.000 -9.6 99.465 Gko-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Gko-1-B-2  0.000  0.000  0.0  0.0

G-Gko-3-B  15.000 -9.6 99.465 Gko-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Gko-3-B  0.000  0.000  0.0  0.0
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G-Gko-10-B  110.000 -6.6 96.424 Gko-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Gko-10-B-2  0.000  0.000  0.0  0.0

G-Gsh-1-B  11.000  3.8 99.713 Gsh-1-B-1  15.000  9.296  928.9  85.00 0 0 0

Gsh-1-B-2 -15.000 -9.296  928.9  85.0

Gha-3-B-1  30.000 -10.1 99.367  10.055 20.762 Gha-10-B-1 -20.762 -10.055  446.8  90.00 0

Gha-10-B-1 -6.000 110.000 -7.2 96.015 Gha-3-B-1  20.792  11.402  129.6  87.70 0 0 0

B-10-Gha-MKi-1 -31.472 -0.641  172.1  100.0

B-10-Gha-Nde-1  10.680 -10.761  82.9 -70.4

G-Jb2-10-B  110.000 -6.2 97.040 Jb2-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Jb2-10-B-2  0.000  0.000  0.0  0.0

G-Jb3-1-B  15.000 -9.9 99.623 Jb3-1-B-1  0.000  0.000  0.0  0.00 0 0 0

Jb3-1-B-2  0.000  0.000  0.0  0.0

G-KbW-1-B-1  11.000  9.7 101.253 KbW-1-B-3 -17.000  0.000  881.2  100.00 0 0 0

KbW-1-B-2  17.000  0.000  881.2  100.0

G-KbW-1-B-2  11.000  9.7 101.253 KbW-1-B-1  8.000  0.000  414.7  100.00 0 0 0

KbW-1-B-4 -8.000  0.000  414.7  100.0

G-KbW-1-B-3  220.000  6.2 100.037 B-20-Bwi-KbW-2  74.825 -7.854  197.4 -99.50 0 0 0

KbW-20-B-2 -74.825  7.854  197.4 -99.5

Gko-1-B-1  15.000 -9.6 99.465  13.061 26.968 Gko-10-B-1 -8.989 -4.354  386.5  90.00 0

Gko-10-B-1 -8.989 -4.354  386.5  90.0

Gko-10-B-1 -8.989 -4.354  386.5  90.0

G-Gko-1-B  0.000  0.000  0.0  0.0

G-Gko-3-B  0.000  0.000  0.0  0.0

Gko-1-B-2  15.000 -9.6 99.465 G-Gko-1-B  0.000  0.000  0.0  0.00 0 0 0

Gko-3-B  15.000 -9.6 99.465 G-Gko-3-B  0.000  0.000  0.0  0.00 0 0 0

Gko-10-B-1 -6.000 110.000 -6.6 96.424 Gko-1-B-1  9.022  4.971  56.1  87.60 0 0 0

-6.000Gko-1-B-1  9.022  4.971  56.1  87.6

-6.000Gko-1-B-1  9.022  4.971  56.1  87.6

B-10-Gko-Jb1-1 -24.355 -10.183  143.7  92.3

B-10-Gko-MKi-1 -2.710 -4.731  29.7  49.7

G-Gko-10-B  0.000  0.000  0.0  0.0

Gko-10-B-2  110.000 -6.6 96.424 G-Gko-10-B  0.000  0.000  0.0  0.00 0 0 0

G-Kse-1-B  110.000 -7.6 96.282 Gso-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Kse-10-B1  0.000  0.000  0.0  0.0

G-Mku-10-B  110.000 -7.7 96.925 Mku-10-B-1  0.000  0.000  0.0  0.00 0 0 0

Mku-10-B-2  0.000  0.000  0.0  0.0

G-Mku-.6-B  6.600 -11.6 100.000 Mku-.6-B-4  12.000  6.352  1187.7  88.40 0 0 0

Mku-.6-B-2 -12.000 -6.352  1187.7  88.4

G-Mmb-3-B  30.000  6.6 98.853 Mmb-3-B-1  79.819  3.272  1555.2  99.90 0 0 0
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Mmb-3-B-2 -79.819 -3.272  1555.2  99.9

G-Mus-3-B  30.000 -0.3 98.830 Mus-3-B -1.993 -0.553  40.3  96.40 0 0 0

Rka-3-B-1  1.993  0.553  40.3  96.4

G-Nko-3-B  30.000  3.0 98.349 Nko-3-B-1  0.595  0.095  11.8  98.80 0 0 0

Nko-3-B-2 -0.595 -0.095  11.8  98.8

G-NtB-3-B  30.000 -3.3 97.118 Kgo-3-B-1  4.978  2.882  114.0  86.50 0 0 0

NtB-3-B1 -4.978 -2.882  114.0  86.5

G-Ny1-3-B  30.000  2.2 99.073 Ny1-3-B-1  27.937  0.543  542.8  100.00 0 0 0

Ny1-3-B-2 -27.937 -0.543  542.8  100.0

G-Ny2-3-B  30.000 -5.7 98.812 Ny2-3-B-1  16.941  1.517  331.3  99.60 0 0 0

Ny2-3-B-2 -16.941 -1.517  331.3  99.6

G-Rka5-3-B  30.000 -0.3 98.830 Rka5-3-B -2.984 -0.401  58.6  99.10 0 0 0

Rka-3-B-1  2.984  0.401  58.6  99.1

G-Rka-3-B  30.000 -0.3 98.830 Rka-3-B-1  6.671  0.691  130.6  99.50 0 0 0

Rka-3-B-2 -6.671 -0.691  130.6  99.5

G-Rsu-10-B  110.000  3.3 99.198 Rsu-10-B-1  29.949  1.387  158.6  99.90 0 0 0

Rsu-10-B-2 -29.949 -1.387  158.6  99.9

G-Rwa-3-B  30.000  6.0 99.048 Rwa-3-B-1  49.883  0.796  969.3  100.00 0 0 0

Rwa-3-B-2 -49.883 -0.796  969.3  100.0

G-Rz1-.06-B  0.600  3.3 100.420 N-Rz1-.06-B-1-1  3.500  0.000  3353.8  100.00 0 0 0

N-Rz1-.06-B-1-2 -3.500  0.000  3353.8  100.0

G-Rz2-.6-B  6.600  6.9 100.000 Rz2-.6-B-1-1  12.750  4.203  1174.4  95.00 0 0 0

Rz2-.6-B-1-2 -12.750 -4.203  1174.4  95.0

G-Rz3-.6-B  6.600  23.9 100.000 Rz3-.6-B-1-1  48.000  2.232  4203.4  99.90 0 0 0

N-Rz4-.6-1 -48.000 -2.232  4203.4  99.9

G-Rz4-.6-B  6.600  26.9 100.253 Rz4-.6-B-1-1  95.000  0.000  8289.3  100.00 0 0 0

Rz4-.6-B-1-2 -95.000  0.000  8289.3  100.0

Gsh-1-B-1  11.000  3.8 99.713 Gsh-10-B  7.500  4.648  464.4  85.00 0 0 0

Gsh-10-B  7.500  4.648  464.4  85.0

G-Gsh-1-B -15.000 -9.296  928.9  85.0

Gsh-1-B-2  11.000  3.8 99.713  9.296 15.000 G-Gsh-1-B  15.000  9.296  928.9  85.00 0

Gsh-10-B  110.000  1.0 96.481 Gsh-1-B-1 -7.474 -4.127  46.4  87.50 0 0 0

Gsh-1-B-1 -7.474 -4.127  46.4  87.5

B-10-Bga-Gsh-2  14.948  8.253  92.9  87.5

G-Smb-1-B  11.000  10.8 100.146 N-Smb-1  100.000  0.000  5241.0  100.00 0 0 0

Smb-1-B-2N -100.000  0.000  5241.0  100.0

Gso-1-B-1  15.000 -10.4 99.646  10.106 20.866 Gso-10-B-1 -20.866 -10.106  895.6  90.00 0

Gso-10-B-1 -6.000 110.000 -7.6 96.282 Gso-1-B-1  20.896  11.459  129.9  87.70 0 0 0

B-10-Gso-Nde-1  10.498 -7.792  71.3 -80.3
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10-Bre/Gso/Msh-B -31.395 -3.667  172.3  99.3

G-Kse-1-B  0.000  0.000  0.0  0.0

Hye-3-B-1  30.000 -3.2 99.513  5.809 11.994 Hye-10-B-1 -11.994 -5.809  257.7  90.00 0

Hye-10-B-1 -4.000 110.000 -0.6 98.107 Hye-3-B-1  12.030  6.526  73.2  87.90 0 0 0

B-10-Bta-Hye-2 -6.983 -7.542  55.0  67.9

B-10-Hye-Rka-1 -5.047  1.016  27.5 -98.0

Jb1-10-B-1 -6.000 110.000 -6.2 97.040 Jb1-1-B-1  26.787  15.172  166.5  87.00 0 0 0

B-10-Jb1-Jb2-1  0.000 -0.036  0.2  0.0

B-10-Jb1-Rln-2  19.534 -6.433  111.2 -95.0

B-10-Gko-Jb1-2  24.437  10.151  143.1  92.3

B-10-Jb1-Nbg-1  22.415 -1.556  121.5 -99.8

B-10-Bre-Jb1-D2F -93.173 -17.298  512.6  98.3

Jb1-1-B-1  15.000 -9.9 99.623  12.950 26.738 Jb1-10-B-1 -26.738 -12.950  1147.8  90.00 0

B-1-Jb1-Jb3-1  0.000  0.000  0.0  0.0

Jb2-.6-B-1  6.600 -6.2 99.020 Jb2-10-B-2  0.000  0.000  0.0  0.00 0 0 0

Jb2-10-B-2  0.000  0.000  0.0  0.0

Jb2-10-B-1  110.000 -6.2 97.040 B-10-Jb1-Jb2-2  0.000  0.000  0.0  0.00 0 0 0

G-Jb2-10-B  0.000  0.000  0.0  0.0

Jb2-10-B-2 -2.000 110.000 -6.2 97.040 Jb2-.6-B-1  0.000  0.000  0.0  0.00 0 0 0

-2.000Jb2-.6-B-1  0.000  0.000  0.0  0.0

G-Jb2-10-B  0.000  0.000  0.0  0.0

Jb3-1-B-1  15.000 -9.9 99.623 B-1-Jb1-Jb3-2  0.000  0.000  0.0  0.00 0 0 0

G-Jb3-1-B  0.000  0.000  0.0  0.0

Jb3-1-B-2  15.000 -9.9 99.623 G-Jb3-1-B  0.000  0.000  0.0  0.00 0 0 0

Jb3-1-B-2d  0.000  0.000  0.0  0.0

Jb3-1-B-2d  15.000 -9.9 99.623 Jb3-1-B-2  0.000  0.000  0.0  0.00 0 0 0

Kb2-20-B-1  220.000  6.1 100.015 B-20-Bwi-KB2-2  0.000  0.000  0.0  0.00 0 0 0

Kba-3-B-1  30.000 -10.6 99.271  5.449 11.251 Kba-10-B-1 -5.625 -2.725  121.2  90.00 0

Kba-10-B-1 -5.625 -2.725  121.2  90.0

Kba-10-B-1 -6.000 110.000 -8.1 95.899 Kba-3-B-1  5.651  3.055  35.2  88.00 0 0 0

-6.000Kba-3-B-1  5.651  3.055  35.2  88.0

10-Kba/Msh/Rwi-B  16.023 -6.645  94.9 -92.4

B-10-Kba-Kre-1 -27.325  0.536  149.6 -100.0

Kbo-3-B-1  30.000 -1.5 96.296  2.308 4.766 Kbo-10-B-1 -2.383 -1.154  52.9  90.00 0

Kbo-10-B-1 -2.383 -1.154  52.9  90.0

Kbo-10-B-1 -2.000 110.000  0.8 96.722 Kbo-3-B-1  2.394  1.279  14.7  88.20 0 0 0

-2.000Kbo-3-B-1  2.394  1.279  14.7  88.2

10-Kbo/Kro/Mr2-B -4.787 -2.558  29.5  88.2

Kbu-1-B-1  11.000  4.6 98.087 Kbu-3-B-1  1.463 -0.347  80.4 -97.30 0 0 0
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Kbu-3-B-1  1.463 -0.347  80.4 -97.3

Kbu-10-B-1  10.338 -0.733  554.6 -99.7

Kbu-10-B-1  10.857 -0.741  582.3 -99.8

B-1-Kbu-KbW-1F_T -24.121  2.168  1295.9 -99.6

Kbu-3-B-1 -2.000 30.000  2.6 96.673 Kbu-1-B-1 -1.458  0.398  30.1 -96.50 0 0 0

-2.000Kbu-1-B-1 -1.458  0.398  30.1 -96.5

B-3-Kbu-Kro/Nko-2  2.917 -0.796  60.2 -96.5

Kbu-10-B-1  110.000  1.6 98.308 Kbu-1-B-1 -10.310  1.265  55.5 -99.30 0 0 0

Kbu-1-B-1 -10.829  1.300  58.2 -99.3

B-10-Kbu-Kro-1  21.140 -2.565  113.7 -99.3

KbW-1-B-1  11.000  9.7 101.253 KbW-1-B-2  8.000  0.000  414.7  100.00 0 0 0

G-KbW-1-B-2 -8.000  0.000  414.7  100.0

KbW-1-B-2  11.000  9.7 101.253 KbW-1-B-1 -8.000  0.000  414.7  100.00 0 0 0

B-1-Kbu-KbW-2F_T  25.000  0.000  1295.9  100.0

G-KbW-1-B-1 -17.000  0.000  881.2  100.0

KbW-1-B-3  11.000  9.7 101.253  0.000 17.000 G-KbW-1-B-1  17.000  0.000  881.2  100.00 0

KbW-1-B-4  11.000  9.7 101.253  0.000 8.000 G-KbW-1-B-2  8.000  0.000  414.7  100.00 0

KbW-1-B-5  20.000  12.2 99.722  0.000 75.000 KbW-20-B-2  75.000  0.000  2171.1  100.00 0

KbW-20-B-2  220.000  6.2 100.037 KbW-1-B-5 -74.825  7.854  197.4 -99.50 0 0 0

G-KbW-1-B-3  74.825 -7.854  197.4 -99.5

Kgo-3-B-1  30.000 -3.3 97.118  6.287 12.982 Kgo-10-B-1 -4.002 -1.703  86.2  92.00 0

Kgo-10-B-1 -4.002 -1.703  86.2  92.0

G-NtB-3-B -4.978 -2.882  114.0  86.5

Kgo-10-B-1  110.000 -1.4 98.851 Kgo-3-B-1  4.013  1.870  23.5  90.60 0 0 0

Kgo-3-B-1  4.013  1.870  23.5  90.6

Kgo-20-B-1 -35.314 -11.890  197.8  94.8

B-10-Kgo-MKi-2  55.288 -2.024  293.8 -99.9

B-10-Kgo-Kli-1 -19.678  7.239  111.3 -93.9

B-10-Bta-Kgo-2 -8.321  2.935  46.8 -94.3

Kgo-20-B-1 -2.000 220.000  2.0 99.137 Kgo-10-B-1  35.367  14.258  100.9  92.70 0 0 0

B-20-Kgo-Kli-1 -135.157  17.845  360.9 -99.1

B-20-Kgo-Rwa-1  99.790 -32.102  277.5 -95.2

Kli-3-B-1  30.000 -2.2 99.161  2.385 5.023 Kli-10-B-1 -2.512 -1.193  54.0  90.30 0

Kli-10-B-1 -2.512 -1.193  54.0  90.3

Kli-10-B-1 -3.000 110.000  0.0 98.762 Kli-3-B-1  2.530  1.322  15.2  88.60 0 0 0

-3.000Kli-3-B-1  2.530  1.322  15.2  88.6

Kli-20-B-1 -32.171 -1.631  171.2  99.9

B-10-Kgo-Kli-2  19.841 -7.688  113.1 -93.2

B-10-Kli-Kro-2 -14.620  11.443  98.7 -78.7

(226/ )



Location:

Engineer:
Study Case:   LF-Wet

11.0.0D

Page: 14 

SN:  ELTECHS-EC

Filename: Rwanda-MasterPlan

Project:
ETAP 

Contract:

Date: 10-02-2015 

Revision: Base

Config.: 2028-Wet

Bus 

ID kV

Voltage

Ang.% Mag.

 Generation

MW Mvar

Load

MW Mvar

Load Flow

MW Mvar AmpID %PF

XFMR

%Tap

B-10-Kli-Rka-1  5.280  1.755  29.6  94.9

B-10-Kli-Ny1-1  16.610 -6.524  94.8 -93.1

Kli-20-B-1  220.000  3.1 99.306 Kli-10-B-1  32.210  3.403  85.6  99.40 0 0 0

B-20-Kgo-Kli-2  135.750 -17.876  361.8 -99.1

B-20-Kli-Bwi-2 -167.960  14.472  445.5 -99.6

Kma-10-B-1  110.000  16.4 99.352 Kma-20-B-1  70.090 -10.176  374.2 -99.00 0 0 0

Kma-20-B-1  70.090 -10.176  374.2 -99.0

B-10-Kma-Rz3-1 -47.577  3.739  252.1 -99.7

B-10-Kma-Rz4-1 -92.604  16.613  497.0 -98.4

Kma-20-B-1 -1.000 220.000  11.4 99.817 Kma-10-B-1 -69.949  16.527  189.0 -97.30 0 0 0

-1.000Kma-10-B-1 -69.949  16.527  189.0 -97.3

B-20-Bwi-Kma-2  139.899 -33.053  377.9 -97.3

Kre-3-B-1  30.000 -9.0 99.549  5.477 11.308 Kre-10-B-1 -11.308 -5.477  242.9  90.00 0

Kre-10-B-1 -5.000 110.000 -5.9 97.593 Kre-3-B-1  11.347  6.272  69.7  87.50 0 0 0

B-10-Kba-Kre-2  27.825 -0.380  149.7  100.0

B-10-Kre-Nbu-1 -39.172 -5.892  213.0  98.9

Kri-20-B-1  220.000  5.7 100.251 B-20-Kri-Rba-1  0.000  0.000  0.0  0.00 0 0 0

Kro-3-B-1  30.000  0.4 95.074  2.256 4.659 Kro-10-B-1 -0.947 -2.810  60.0  31.90 0

B-3-Kbu-Kro-2 -3.712  0.553  76.0 -98.9

Kro-10-B-1 -2.000 110.000  1.1 98.100 Kro-3-B-1  0.960  2.970  16.7  30.80 0 0 0

B-10-Kbu-Kro-2 -21.070  2.387  113.5 -99.4

B-10-Kbo-Kro-1  5.372  6.579  45.4  63.2

B-10-Kli-Kro-1  14.738 -11.936  101.5 -77.7

Kse-10-B1  110.000 -7.6 96.282 G-Kse-1-B  0.000  0.000  0.0  0.00 0 0 0

MKi-3-B-1  30.000 -9.6 99.446  10.070 20.791 MKi-10-B-1 -20.791  4.765  412.8 -97.50 0

C-MKi-3-B  0.000 -14.834  287.1  0.0

MKi-10-B-1 -2.000 110.000 -6.6 96.535 MKi-3-B-1  20.817 -3.615  114.9 -98.50 0 0 0

10-Gko/Kgo/MKi-B -50.938  10.133  282.4 -98.1

B-10-MKi-Nbg-2 -1.513 -7.281  40.4  20.3

B-10-Gha-MKi-2  31.635  0.763  172.0  100.0

Mku-3-B-1  1.000 30.000 -16.4 96.403  18.459 38.112 Mku-.6-B-1 -19.056 -9.229  422.7  90.00 0

 1.000Mku-.6-B-3 -19.056 -9.229  422.7  90.0

Mku-10-B-1  110.000 -7.7 96.925 Mku-.6-B-5  26.252 -11.602  155.4 -91.50 0 0 0

B-10-Gfu-Mku-2  6.138 -1.071  33.7 -98.5

B-10-Mku-Nta-1 -0.111 -1.648  8.9  6.7

B-10-Mku-Nbi-1 -32.278  14.321  191.2 -91.4

G-Mku-10-B  0.000  0.000  0.0  0.0

Mku-10-B-2  110.000 -7.7 96.925 G-Mku-10-B  0.000  0.000  0.0  0.00 0 0 0

Mku-.6-B-1  6.600 -11.6 100.000 Mku-3-B-1  19.102  11.279  1940.5  86.10 0 0 0
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Mku-.6-B-4 -6.000 -3.176  593.9  88.4

Mku-.6-B-3  0.000 -7.500  656.1  0.0

Mku-.6-B-5 -13.102  6.897  1295.2 -88.5

Mku-.6-B-6  0.000 -7.500  656.1  0.0

Mku-.6-B-2*  6.600 -11.6 100.000  6.352 12.000 G-Mku-.6-B  12.000  6.352  1187.7  88.40 0

Mku-.6-B-3  6.600 -11.6 100.000 Mku-3-B-1  19.102  11.279  1940.5  86.10 0 0 0

Mku-.6-B-4 -6.000 -3.176  593.9  88.4

Mku-.6-B-1  0.000  7.500  656.1  0.0

Mku-.6-B-5 -13.102  6.897  1295.2 -88.5

Mku-.6-B-6  0.000 -22.500  1968.2  0.0

Mku-.6-B-4  6.600 -11.6 100.000 Mku-.6-B-1  6.000  3.176  593.9  88.40 0 0 0

Mku-.6-B-3  6.000  3.176  593.9  88.4

G-Mku-.6-B -12.000 -6.352  1187.7  88.4

Mku-.6-B-5  6.600 -11.6 100.000 Mku-10-B-1 -26.203  13.794  2590.4 -88.50 0 0 0

Mku-.6-B-1  13.102 -6.897  1295.2 -88.5

Mku-.6-B-3  13.102 -6.897  1295.2 -88.5

Mku-.6-B-6  6.600 -11.6 100.000 C-Mku-B-.6  0.000 -30.000  2624.3  0.00 0 0 0

Mku-.6-B-3  0.000  22.500  1968.2  0.0

Mku-.6-B-1  0.000  7.500  656.1  0.0

Mmb-3-B-1  30.000  6.6 98.853  5.740 11.852 Mmb-20-B-1  67.967 -2.468  1324.1 -99.90 0

G-Mmb-3-B -79.819 -3.272  1555.2  99.9

Mmb-3-B-2  30.000  6.6 98.853 N-Mmb-.6-1 -39.909 -1.636  777.6  99.90 0 0 0

N-Mmb-.6-2 -39.909 -1.636  777.6  99.9

G-Mmb-3-B  79.819  3.272  1555.2  99.9

Mmb-20-B-1  220.000  1.6 99.347 Mmb-3-B-1 -67.836  8.384  180.6 -99.20 0 0 0

B-20-Mmb-Rwa-1D  40.414 -5.935  107.9 -98.9

B-20-Bta-Mmb-2D  27.421 -2.449  72.7 -99.6

Mr1-.6-B-1  6.600 -0.4 99.118 Mr1-10-B-1 -3.249 -4.084  460.6  62.30 0 0 0

Mr1-3-B-1  6.696  3.861  682.2  86.6

B-.6-Mr1-Rz1-1 -3.447  0.223  304.9 -99.8

Mr1-10-B-1 -7.000 110.000  1.3 96.440 Mr1-.6-B-1  3.267  4.374  29.7  59.80 0 0 0

B-10-Mr1-Mr2-1 -3.267 -4.374  29.7  59.8

Mr1-3-B-1  6.000 30.000 -4.6 100.530  3.224 6.656 Mr1-.6-B-1 -6.656 -3.224  141.6  90.00 0

Mr2-10-B-1  110.000  1.3 96.450 B-10-Mr2-Rz2-1 -12.634 -3.229  71.0  96.90 0 0 0

Mr2-10-B-2  12.634  3.229  71.0  96.9

Mr2-10-B-2  110.000  1.3 96.450 B-10-Mr2/Nte-1  9.367 -1.135  51.3 -99.30 0 0 0

B-10-Mr1-Mr2-2  3.267  4.364  29.7  59.9

Mr2-10-B-1 -12.634 -3.229  71.0  96.9

Msh-1-B-1  15.000 -12.5 98.912  13.136 27.122 Msh-10-B-1 -13.561  3.216  542.3 -97.30 0
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Msh-10-B-1 -13.561  3.216  542.3 -97.3

C-Msh-1-B  0.000 -19.567  761.4  0.0

Msh-10-B-1 -2.000 110.000 -8.4 95.919 Msh-1-B-1  13.611 -2.224  75.5 -98.70 0 0 0

-2.000Msh-1-B-1  13.611 -2.224  75.5 -98.7

B-10-Gso-Msh-2 -19.289  3.988  107.8 -97.9

B-10-Kba-Msh-2 -4.636  2.140  27.9 -90.8

B-10-Msh-Nga-1  2.023 -3.295  21.2 -52.3

B-10-Msh-Rbo-1 -5.320  1.616  30.4 -95.7

Mus-3-B  30.000 -0.3 98.830 Mus-.6-B -1.993 -0.553  40.3  96.40 0 0 0

G-Mus-3-B  1.993  0.553  40.3  96.4

Mus-.6-B*  6.600  1.3 100.000  0.615 2.000 Mus-3-B  2.000  0.615  183.0  95.60 0

Nbg-3-B-1  30.000 -9.1 99.366  10.055 20.761 Nbg-10-B-1 -10.381  4.846  221.9 -90.60 0

Nbg-10-B-1 -10.381  4.846  221.9 -90.6

C-Nbg-3-B  0.000 -19.747  382.5  0.0

Nbg-10-B-1 -1.000 110.000 -6.6 96.742 Nbg-3-B-1  10.407 -4.315  61.1 -92.40 0 0 0

-1.000Nbg-3-B-1  10.407 -4.315  61.1 -92.4

B-10-Jb1-Nbg-2 -22.335  1.508  121.4 -99.8

B-10-MKi-Nbg-1  1.520  7.122  39.5  20.9

Nbi-3-B-1  30.000 -7.8 99.750  2.459 5.077 Nbi-10-B-1 -5.077 -2.459  108.8  90.00 0

Nbi-10-B-1 -5.000 110.000 -5.5 97.099 Nbi-3-B-1  5.098  2.725  31.2  88.20 0 0 0

B-B-10-Mku-Nbi-1-2  32.877 -13.730  192.6 -92.3

B-10-Nbi-Ny1-1 -37.974  11.005  213.7 -96.0

Nbu-3-B-1  30.000 -7.5 100.265  5.548 11.454 Nbu-10-B-1 -11.454 -5.548  244.3  90.00 0

Nbu-10-B-1 -4.000 110.000 -4.5 99.324 Nbu-3-B-1  11.495  6.352  69.4  87.50 0 0 0

Nbu-20-B-1 -51.204 -12.868  279.0  97.0

B-10-Kre-Nbu-2  39.710  6.516  212.6  98.7

Nbu-20-B-1 -3.000 220.000  0.3 98.971 Nbu-10-B-1  51.309  17.576  143.8  94.60 0 0 0

B-20-Nbu-Rsu-1 -51.309 -17.576  143.8  94.6

N-Cyi-04-1*  0.400  4.9 100.000  0.076 0.300 Cyi-3-B-2  0.300  0.076  446.7  96.90 0

Nde-3-B-1  30.000 -10.4 100.003  10.171 21.001 Nde-10-B-1 -10.501  9.915  277.9 -72.70 0

Nde-10-B-1 -10.501  9.915  277.9 -72.7

C-Nde-B  0.000 -30.002  577.4  0.0

Nde-10-B-1  110.000 -7.8 96.352 Nde-3-B-1  10.542 -9.082  75.8 -75.80 0 0 0

Nde-3-B-1  10.542 -9.082  75.8 -75.8

B-10-Gso-Nde-2 -10.475  7.663  70.7 -80.7

B-10-Gha-Nde-2 -10.609  10.501  81.3 -71.1

Nga-3-B-1  30.000 -12.2 98.976  5.420 11.191 Nga-10-B-1 -11.191  4.376  233.6 -93.10 0

C-Nga-B-3  0.000 -9.796  190.5  0.0

Nga-10-B-1 -1.000 110.000 -8.8 96.249 Nga-3-B-1  11.228 -3.640  64.4 -95.10 0 0 0
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B-10-Nga-Rln-1 -9.216  1.600  51.0 -98.5

B-10-Msh-Nga-2 -2.012  2.040  15.6 -70.2

Nko-3-B-1  30.000  3.0 98.349 B-3-Nko-Cyi/Nko-1  0.595  0.095  11.8  98.80 0 0 0

G-Nko-3-B -0.595 -0.095  11.8  98.8

Nko-3-B-2  30.000  3.0 98.349 N-Nko-04-B-2 -0.595 -0.095  11.8  98.80 0 0 0

G-Nko-3-B  0.595  0.095  11.8  98.8

N-Mmb-.6-1*  6.600  12.4 100.000  5.717 40.000 Mmb-3-B-2  40.000  5.717  3534.6  99.00 0

N-Mmb-.6-2*  6.600  12.4 100.000  5.717 40.000 Mmb-3-B-2  40.000  5.717  3534.6  99.00 0

N-Nko-04-B-2*  0.400  5.6 100.000  0.124 0.600 Nko-3-B-2  0.600  0.124  884.4  97.90 0

N-Ny1-.6-2*  6.600  8.0 100.000  3.384 28.000 Ny1-3-B-2  28.000  3.384  2467.2  99.30 0

N-Ny2-.6-1*  6.600 -1.8 100.000  2.700 17.000 Ny2-3-B-2  17.000  2.700  1505.8  98.80 0

N-Rka-.6-2*  6.600  2.9 100.000  1.074 6.700 Rka-3-B-2  6.700  1.074  593.6  98.70 0

N-Rsu-1-1*  12.000  7.6 100.000  3.670 30.000 Rsu-10-B-2  30.000  3.670  1454.1  99.30 0

N-Rwa-.6-2*  6.600  12.0 100.000  6.080 50.000 Rwa-3-B-2  50.000  6.080  4406.1  99.30 0

N-Rz1-.06-B-1-1  0.600  3.3 100.420 Rz1-.6-B-1  3.500  0.000  3353.8  100.00 0 0 0

G-Rz1-.06-B -3.500  0.000  3353.8  100.0

N-Rz1-.06-B-1-2  0.600  3.3 100.420  0.000 3.500 G-Rz1-.06-B  3.500  0.000  3353.8  100.00 0

N-Rz4-.6-1*  6.600  23.9 100.000  2.232 48.000 G-Rz3-.6-B  48.000  2.232  4203.4  99.90 0

N-Smb-1  11.000  10.8 100.146 Smb-1-B-1  50.000  0.000  2620.5  100.00 0 0 0

Smb-1-B-2  50.000  0.000  2620.5  100.0

G-Smb-1-B -100.000  0.000  5241.0  100.0

Nta-3-B-1  3.000 30.000 -11.0 98.996  5.374 11.097 Nta-.6-B-1 -11.097 -5.374  239.7  90.00 0

Nta-10-B-1 -2.000 110.000 -7.7 97.057 Nta-.6-B-1 -0.056 -0.387  2.1  14.30 0 0 0

-2.000Nta-.6-B-1 -0.056 -0.387  2.1  14.3

B-10-Mku-Nta-2  0.112  0.773  4.2  14.3

Nta-.6-B-1  6.600 -7.7 99.353 Nta-3-B-1  11.138  6.196  1122.2  87.40 0 0 0

Nta-10-B-1  0.056  0.388  34.5  14.3

Nta-10-B-1  0.056  0.388  34.5  14.3

Nta-.6-B-3 -11.250 -6.972  1165.3  85.0

Nta-.6-B-2  6.600 -7.7 99.353  6.972 11.250 Nta-.6-B-3  11.250  6.972  1165.3  85.00 0

Nta-.6-B-3  6.600 -7.7 99.353 Nta-.6-B-1  11.250  6.972  1165.3  85.00 0 0 0

Nta-.6-B-2 -11.250 -6.972  1165.3  85.0

NtB-3-B1  30.000 -3.3 97.118 NtB-.6-B -4.978 -2.882  114.0  86.50 0 0 0

G-NtB-3-B  4.978  2.882  114.0  86.5

NtB-.6-B*  6.600 -1.0 100.000  3.174 5.000 NtB-3-B1  5.000  3.174  518.1  84.40 0

Nte-3-B-1  30.000 -1.4 98.891  2.421 4.999 Nte-10-B-1 -4.999 -2.421  108.1  90.00 0

Nte-10-B-1 -5.000 110.000  0.9 96.268 Nte-3-B-1  5.019  2.684  31.0  88.20 0 0 0

B-10-Kbo/Nte-2 -0.534 -5.801  31.8  9.2

B-10-Mr2/Nte-2 -9.343  0.576  51.0 -99.8
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B-10-Bga-Nte-2  4.858  2.541  29.9  88.6

Ny1-10-B-1 -1.000 110.000 -1.1 98.593 Ny1-3-B-1 -22.892  3.233  123.1 -99.00 0 0 0

B-10-Kli-Ny1-2 -16.458  6.140  93.5 -93.7

B-10-Nbi-Ny1-2  39.350 -9.373  215.3 -97.3

Ny1-3-B-1  30.000  2.2 99.073  2.429 5.015 Ny1-10-B-1  22.922 -1.886  446.8 -99.70 0

G-Ny1-3-B -27.937 -0.543  542.8  100.0

Ny1-3-B-2  30.000  2.2 99.073 N-Ny1-.6-2 -27.937 -0.543  542.8  100.00 0 0 0

G-Ny1-3-B  27.937  0.543  542.8  100.0

Ny2-10-B-1 -4.000 110.000 -7.5 96.624 Ny2-3-B-1 -5.868  4.092  38.9 -82.00 0 0 0

B-10-Ny2-Rln-1  5.868 -4.092  38.9 -82.0

Ny2-3-B-1  30.000 -5.7 98.812  5.356 11.060 Ny2-10-B-1  5.881 -3.840  136.8 -83.70 0

G-Ny2-3-B -16.941 -1.517  331.3  99.6

Ny2-3-B-2  30.000 -5.7 98.812 N-Ny2-.6-1 -16.941 -1.517  331.3  99.60 0 0 0

G-Ny2-3-B  16.941  1.517  331.3  99.6

Rba-3-B-1  30.000  3.4 98.802  2.417 4.991 Rba-20-B-1 -4.991 -2.417  108.0  90.00 0

Rba-20-B-1 -1.000 220.000  5.7 100.230 Rba-3-B-1  5.011  2.679  14.9  88.20 0 0 0

B-20-Bwi-Rba-2D -36.867  15.271  104.5 -92.4

B-20-Rba-Sha-1  131.550 -20.033  348.4 -98.9

B-20-Kri-Rba-2  0.000 -2.842  7.4  0.0

B-20-Smb-Rba-2 -99.693  7.768  261.8 -99.7

B-20-Gma-Rba-2  0.000 -2.842  7.4  0.0

Rbo-3-B-1  30.000 -11.4 99.095  10.006 20.660 Rbo-20-B-1 -20.660  9.634  442.7 -90.60 0

C-Rbo-B-3  0.000 -19.640  381.4  0.0

Rbo-20-B-1 -1.000 110.000 -8.3 95.955 Rbo-3-B-1  20.689 -8.311  122.0 -92.80 0 0 0

B-10-Msh-Rbo-2  5.327 -1.877  30.9 -94.3

B-10-Air-Rbo-2 -26.016  10.189  152.8 -93.1

Rka5-.6-B*  6.600  2.1 100.000  0.533 3.000 Rka5-3-B  3.000  0.533  266.5  98.50 0

Rka5-3-B  30.000 -0.3 98.830 Rka5-.6-B -2.984 -0.401  58.6  99.10 0 0 0

G-Rka5-3-B  2.984  0.401  58.6  99.1

Rka-3-B-1  30.000 -0.3 98.830  5.738 11.847 Rka-10-B-1 -0.100 -2.047  39.9  4.90 0

Rka-10-B-1 -0.100 -2.047  39.9  4.9

G-Rka-3-B -6.671 -0.691  130.6  99.5

G-Rka5-3-B -2.984 -0.401  58.6  99.1

G-Mus-3-B -1.993 -0.553  40.3  96.4

Rka-3-B-2  30.000 -0.3 98.830 N-Rka-.6-2 -6.671 -0.691  130.6  99.50 0 0 0

G-Rka-3-B  6.671  0.691  130.6  99.5

Rka-10-B-1 -2.000 110.000 -0.3 98.208 Rka-3-B-1  0.101  2.075  11.1  4.90 0 0 0

-2.000Rka-3-B-1  0.101  2.075  11.1  4.9

B-10-Kli-Rka-2 -5.261 -2.543  31.2  90.0
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B-10-Hye-Rka-2  5.059 -1.608  28.4 -95.3

Rlm-3-B-1  30.000 -6.5 99.651  10.107 20.868 Rlm-10-B-1 -20.868 -10.107  447.8  90.00 0

Rlm-10-B-1 -3.000 110.000 -3.6 99.360 Rlm-3-B-1  20.898  11.460  125.9  87.70 0 0 0

Rlm-20-B-1 -92.565 -28.358  511.4  95.6

B-10-Air-Rlm-2_S  71.667  16.898  389.0  97.3

Rlm-20-B-1 -3.000 220.000  0.7 99.135 Rlm-10-B-1  92.741  36.267  263.6  93.10 0 0 0

B-20-Sha-Rlm-2D  63.122 -51.290  215.3 -77.6

B-20-Rlm-Rwa-1D -177.281  29.130  475.6 -98.7

B-20-Rlm-Rsu-1D  21.419 -14.107  67.9 -83.5

Rln-3-B-1  30.000 -11.1 98.452  5.322 10.988 Rln-10-B-1 -10.988  4.371  231.2 -92.90 0

C-Rln-3-B  0.000 -9.693  189.5  0.0

Rln-10-B-1  110.000 -7.7 96.681 Rln-3-B-1  11.024 -3.651  63.0 -94.90 0 0 0

10-Gfu/Jb1/Rln-B -14.466  2.502  79.7 -98.5

B-10-Nga-Rln-2  9.297 -2.623  52.4 -96.2

B-10-Ny2-Rln-2 -5.855  3.771  37.8 -84.1

Rsu-10-B-1  110.000  3.3 99.198 Rsu-20-B-1  29.949  1.387  158.6  99.90 0 0 0

G-Rsu-10-B -29.949 -1.387  158.6  99.9

Rsu-10-B-2  110.000  3.3 99.198 N-Rsu-1-1 -29.949 -1.387  158.6  99.90 0 0 0

G-Rsu-10-B  29.949  1.387  158.6  99.9

Rsu-20-B-1  220.000  0.4 98.981 Rsu-10-B-1 -29.915  0.135  79.3  100.00 0 0 0

B-20-Rlm-Rsu-2D -21.396 -17.655  73.5  77.1

B-20-Nbu-Rsu-2  51.311  17.520  143.8  94.6

Rwa-3-B-1  30.000  6.0 99.048  5.760 11.894 Rwa-20-B-1  37.989 -4.964  744.4 -99.20 0

G-Rwa-3-B -49.883 -0.796  969.3  100.0

Rwa-3-B-2  30.000  6.0 99.048 N-Rwa-.6-2 -49.883 -0.796  969.3  100.00 0 0 0

G-Rwa-3-B  49.883  0.796  969.3  100.0

Rwa-20-B-1 -1.000 220.000  1.4 99.233 Rwa-3-B-1 -37.920  8.081  102.5 -97.80 0 0 0

B-20-Rlm-Rwa-2D  177.843 -33.902  478.8 -98.2

B-20-Kgo-Rwa-2 -99.557  31.329  276.0 -95.4

B-20-Mmb-Rwa-2D -40.367 -5.508  107.7  99.1

Rwi-1-B-1  15.000 -11.7 99.563  5.478 11.310 Rwi-10-B-1 -11.310  4.435  469.7 -93.10 0

C-Rwi-B-1  0.000 -9.913  383.2  0.0

Rwi-10-B-1 -2.000 110.000 -8.3 95.837 Rwi-1-B-1  11.348 -3.691  65.4 -95.10 0 0 0

B-10-Kba-Rwi-2 -11.348  3.691  65.4 -95.1

Rz1-.6-B-1  6.600  0.4 99.961 N-Rz1-.06-B-1-1 -3.480  0.173  304.9 -99.90 0 0 0

B-.6-Mr1-Rz1-2  3.480 -0.173  304.9 -99.9

Rz2-.6-B-1-1  6.600  6.9 100.000 Rz2-10-B-1  12.750  4.203  1174.4  95.00 0 0 0

G-Rz2-.6-B -12.750 -4.203  1174.4  95.0

Rz2-.6-B-1-2*  6.600  6.9 100.000  4.203 12.750 G-Rz2-.6-B  12.750  4.203  1174.4  95.00 0
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Rz2-10-B-1  110.000  1.7 96.989 Rz2-.6-B-1-1 -12.684 -2.943  70.5  97.40 0 0 0

B-10-Mr2-Rz2-2  12.684  2.943  70.5  97.4

Rz3-.6-B-1-1  6.600  23.9 100.000 Rz3-10-B-1  48.000  2.232  4203.4  99.90 0 0 0

G-Rz3-.6-B -48.000 -2.232  4203.4  99.9

Rz3-10-B-1  110.000  17.6 99.847 Rz3-.6-B-1-1 -47.883  3.015  252.2 -99.80 0 0 0

B-10-Kma-Rz3-2  47.883 -3.015  252.2 -99.8

Rz4-.6-B-1-1  6.600  26.9 100.253 Rz4-10-B-1  95.000  0.000  8289.3  100.00 0 0 0

G-Rz4-.6-B -95.000  0.000  8289.3  100.0

Rz4-.6-B-1-2  6.600  26.9 100.253  0.000 95.000 G-Rz4-.6-B  95.000  0.000  8289.3  100.00 0

Rz4-10-B-1  110.000  20.7 100.592 Rz4-.6-B-1-1 -94.773  10.201  497.4 -99.40 0 0 0

B-10-Kma-Rz4-2  94.773 -10.201  497.4 -99.4

Sha-3-B-1  30.000 -7.5 99.348  10.052 20.755 Sha-10-B-1 -20.755 -10.052  446.7  90.00 0

Sha-10-B-1 -3.000 110.000 -4.6 99.060 Sha-3-B-1  20.784  11.399  125.6  87.70 0 0 0

Sha-20-B-1 -194.331 -47.984  1060.6  97.1

B-10-Bre-Sha-2DT-F  173.546  36.586  939.7  97.8

Sha-20-B-1 -2.000 220.000  0.0 99.554 Sha-10-B-1  194.709  64.993  541.1  94.90 0 0 0

C-Sha-20-B  0.000 -89.198  235.1  0.0

B-20-Sha-Rlm-1D -62.884  35.843  190.8 -86.9

B-20-Rba-Sha-2 -128.760  18.528  342.9 -99.0

B-20-Mra-Sha-2D -3.065 -30.166  79.9  10.1

Smb-1-B-1  11.000  10.8 100.146 Smb-20-B-1  50.000  0.000  2620.5  100.00 0 0 0

N-Smb-1 -50.000  0.000  2620.5  100.0

Smb-1-B-2  11.000  10.8 100.146 Smb-20-B-1  50.000  0.000  2620.5  100.00 0 0 0

N-Smb-1 -50.000  0.000  2620.5  100.0

Smb-1-B-2N  11.000  10.8 100.146 G-Smb-1-B  100.000  0.000  5241.0  100.00 0 0 0

Smb-1-B-4 -50.000  0.000  2620.5  100.0

Smb-1-B-6 -50.000  0.000  2620.5  100.0

Smb-1-B-4  11.000  10.8 100.146  0.000 50.000 Smb-1-B-2N  50.000  0.000  2620.5  100.00 0

Smb-1-B-6  11.000  10.8 100.146  0.000 50.000 Smb-1-B-2N  50.000  0.000  2620.5  100.00 0

Smb-20-B-1  220.000  6.0 100.307 Smb-1-B-1 -49.908  4.153  131.0 -99.70 0 0 0

Smb-1-B-2 -49.908  4.153  131.0 -99.7

B-20-Smb-Rba-1  99.815 -8.307  262.0 -99.7

 * Indicates a  voltage regulated bus ( voltage controlled or swing type machine connected to it) 

 #  Indicates a bus with a load mismatch of more than 0.1 MVA

(233/ )
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One-Line Diagram   -   OLV1 (Short-Circuit Analysis)
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One-Line Diagram   -   OLV1 (Short-Circuit Analysis)
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11 kV

B-1-Kbu-KbW-2S
11 kV

B-1-Kbu-KbW-2D
11 kV

G-Ghi-.6-B
6.6 kV

G-Gse-.6-B
6.6 kV

G-Mku-.6-B
6.6 kV

G-Mku-10-B
110 kV

Nta-.6-B-3
6.6 kV

G-Ny2-3-B
110 kV

G-KbW-1-B-2
11 kVG-KbW-1-B-1

11 kV

G-Cyi-3-B
30 kV

G-Kri-20-B
220 kV

G-Ny1-3-B
110 kV

G-Nko-3-B
30 kV

B-20-Bwi-KB2-1
220 kV

B-20-Bwi-KB2-2

B-20-Bwi-KbW-1
220 kV

B-20-Bwi-KbW-2
220 kV

G-KbW-1-B-3
220 kV

B-1-Kbu-KbW-1F_T
11 kV

B-1-Kbu-KbW-2F_T
11 kV

G-Kya-3-B-2
30 kV

B-20-Smb-Rba-1
220 kV

B-20-Smb-Rba-2

220 kV

G-Smb-1-B
11 kV

B-10-Kni-Mku-1
110 kV

B-10-Kni-Mku-2
110 kV

Kni-10-B-2
110 kV

4.94

.398

.74

1.48

.912

1.04.683

.855

.033

.491

.397

.942

.095

.569

.613

.133

1.12

.669

.716

.89 .586

1.01

.635

.614

.833

.201

.796 .063

.361

.562

1.04

.7851.21
.7041.46

1.45

.036

1.24

.411

1.14

.564

.326

1.21

.033

1.15

.608

4.94

4.94

.215

.254

7.35

.063

6.69

.624

1.15

1.94

2.23

.033

1.21

.726

.941

.134

9.81

.671

.048

4.94

1.43

.98

1.58

1.99

1.01

1.01

1.65

.445

2.04 1.58

.875

.063

1.02 .365

.624

.017

1.1 kA

1.7 kA

1.0 kA

2.2 kA

2.0 kA

1.4 kA

1.4 kA

.569.614

.635.74

.201

.833

.063

.033
.942

.586

.716
.361

.491

.562.095

.785
.704

1.21
1.46

.017

1.3 kA

1.2 kA

1.3 kA .133

1.12

.134

0.887 kA

.033 .855

0.855 kA

.796.063

1.5 kA

.89.671

1.01.669 1.24.445

2.6 kA

2.23.398

2.6 kA

2.6 kA

1.94 .683

1.15 1.48

2.9 kA

.912

2.0 kA

1.021.04

1.6 kA

1.9 kA
1.04.875

1.8 kA

.624

1.14

2.0 kA
1.43

.564

2.0 kA

1.58.411

1.3 kA

.941

.397

1.5 kA

1.45

.048

1.7 kA

.036 1.65

1.21.365

1.9 kA
.326

1.0 kA

1.01

9.8 kA

4.9 kA
4.94

.726 .613

3.5 kA
1.15

2.35

3.7 kA

3.08

.608

18.6 kA

11.32

7.35

1.9 kA
.2541.65

19.6 kA6.69

4.9 kA

4.94
4.9 kA

4.94

0.887 kA

.033

1.8 kA
.624

1.14
0.855 kA .063

.796

.855

4.94

4.94
4.94

9.81

12.96

1.01

1.58

1.21

1.0 kA

.215

.833

2.04

B-10-Kgo-Kli-2
110 kV

2.0 kA

B-10-Kli-Rka-1
110 kV

2.0 kA

B-10-Kbo-Kro-1
110 kV
1.7 kA

10-Kbo/Kro/Mr2-B
110 kV

1.4 kA

10-Kbo/Nte-B 110 kV
1.3 kA

10-Mr2/Nte-B

110 kV

1.3 kA

B-10-Mr2/Nte-2
110 kV

1.3 kA

B-10-Kbo/Nte-2
110 kV 1.3 kA

B-10-Bga-Nte-2
110 kV

1.3 kA B-10-Bga-Nte-1
110 kV

1.1 kA

B-10-Bga-Gsh-1
110 kV

1.1 kA

B-10-Bga-Gsh-2
110 kV

0.979 kA
G-Gsh-1-B

11 kV

6.3 kA

B-10-Bga-Bg2-1
110 kV

B-10-Bga-Bg2-2
110 kV

Bg2-10-B-2
110 kV

B-10-Mr2/Nte-1
110 kV

1.2 kA

B-10-Mr1-Mr2-2
110 kV
1.2 kA

B-10-Mr1-Mr2-1
110 kV

1.2 kA

B-.6-Mr1-Rz1-1
6.6 kV

7.9 kA

B-.6-Mr1-Rz1-2
6.6 kV

6.5 kA

G-Rz1-.06-B
0.6 kV

53.6 kA

B-10-Mr2-Rz2-1
110 kV

1.2 kA

B-10-Mr2-Rz2-2
110 kV

1.1 kA

G-Rz2-.6-B
6.6 kV

15.1 kA

B-20-Bwi-Kma-2
220 kV

B-10-Kma-Rz4-1
110 kV

B-10-Kma-Rz4-2
110 kV

G-Rz4-.6-B
6.6 kV

B-10-Kma-Rz3-1
110 kV

B-10-Kma-Rz3-2
110 kV

G-Rz3-.6-B
6.6 kV

220 kV

G-Kb2-1-B-2
11 kVG-Kb2-1-B-1

11 kV

G-Kibu Watt 2-1
G-Kibu Watt 2-2

Kibu Watt 2

G-Ruzizi 3

Ruzizi 3

G-Ruzizi 4

Ruzizi 4

Kamanyora

Kibogora

G-Ruzizi 2

6.94

Ruzizi 2

G-Ruzizi 1

30.19

Ruzizi 1

Mururu 1

.085

Mururu 2

G-Bugarama2

Bugarama2

G-Gishoma

6.32

C-Gishoma

Gishoma

Bugarama

Ntendezi

Open

Bugarama

Gishoma

Kibogora

Mururu 1

Mururu 2

Ntendezi

Ruzizi 1

Ruzizi 2

Kamanyora

Ruzizi 3 Ruzizi 4
G-Gishoma

G-Ruzizi 1

G-Ruzizi 2

G-Ruzizi 4

Kibu Watt 2

G-Ruzizi 3

G-Kibu Watt 2-1
G-Kibu Watt 2-2

G-Bugarama2

Bugarama2

C-Gishoma

10-Kbo/Kro/Mr2-B
110 kV

10-Kbo/Nte-B 110 kV

10-Mr2/Nte-B

110 kV

B-10-Kbo-Kro-1
110 kV

B-10-Kbo/Nte-2
110 kV

B-10-Mr2/Nte-2
110 kV

B-10-Bga-Nte-2
110 kV

B-10-Bga-Nte-1
110 kV

B-10-Bga-Gsh-1
110 kV

B-20-Bwi-Kma-2
220 kV

B-10-Kma-Rz4-1
110 kVB-10-Kma-Rz3-1

110 kV

B-10-Kma-Rz3-2
110 kV

B-10-Kma-Rz4-2
110 kV

B-.6-Mr1-Rz1-1
6.6 kV

B-10-Mr1-Mr2-1
110 kV

B-10-Mr1-Mr2-2
110 kV

B-10-Mr2/Nte-1
110 kV

B-10-Mr2-Rz2-1
110 kV

B-10-Bga-Gsh-2
110 kV

B-10-Kli-Rka-1
110 kV

B-10-Kgo-Kli-2
110 kV

B-.6-Mr1-Rz1-2
6.6 kV

B-10-Mr2-Rz2-2
110 kV

G-Gsh-1-B
11 kV

G-Rz1-.06-B
0.6 kV

G-Rz2-.6-B
6.6 kV

G-Rz4-.6-B
6.6 kV

220 kV

G-Rz3-.6-B
6.6 kV

G-Kb2-1-B-1
11 kV

G-Kb2-1-B-2
11 kV

B-10-Bga-Bg2-1
110 kV

B-10-Bga-Bg2-2
110 kV

Bg2-10-B-2
110 kV

.979

.049

1.02

.862

.398

.421

.859

.365

.971

1.02

.824

1.39

1.1

.085

.367

.812

.91

.366

.3.818

4.85 1.58

6.32

23.56

8.16

1.06

.05

.979

.006

1.32

6.3

.896

1.11

.385

.914

.422

1.23

1.7

.309

1.3 kA

1.3 kA

1.4 kA

.006

.862

.398
.971

.367

Open

.91

.421

1.7 kA
1.7 kA

1.7 kA .365

1.3 kA.859

1.3 kA

.366

.914

1.3 kA

.0491.23

1.1 kA

1.1 kA

1.06

1.02

.05

7.9 kA

6.31.58

1.2 kA
1.1

.085

1.2 kA

.085

1.11

1.2 kA

.385 .812

1.2 kA

.896.3

0.979 kA

.979 .979

2.0 kA
2.0 kA 1.02

6.5 kA

4.85

1.1 kA

.818

6.3 kA
6.32

53.6 kA
23.56

30.19

15.1 kA
8.16

6.94

6.32

1.32

1.7

.309

.422

1.99 .98

B-20-Mra-Sha-2S
220 kV

20-Mra-B
220 kV

B-20-Mra-Sha-2D
220 kV

B-20-Sha-Rlm-1D
220 kV

B-20-Sha-Rlm-2D
220 kV

B-20-Sha-Rlm-2S
220 kV

B-20-Sha-Rlm-1S
220 kV

B-20-Rlm-Rwa-1D
220 kVB-20-Rlm-Rwa-2D

220 kV
B-20-Kgo-Rwa-2

220 kV
B-20-Kgo-Rwa-1
220 kV

B-10-Jb1-Rln-2
110 kV

2.7 kA

B-1-Jb1-Jb3-1
15 kV

6.4 kA

B-1-Jb1-Jb3-2
15 kV

6.1 kA

G-Jb3-1-B
15 kV

6.1 kA

B-10-Bre-Jb1-2
110 kV

2.7 kA

B-10-Bre-Jb1-1
110 kV

2.4 kA

B-10-Bre-Sha-1D
110 kV

B-10-Bre-Sha-2D
110 kV

B-10-Bre-Jb1-D1
110 kV

B-10-Bre-Jb1-D2
110 kV

B-10-Bre-Sha-1D_T1
110 kV

B-10-Bre-Sha-2D_T1
110 kV

B-10-Bre-Gso-1
110 kV

2.4 kA

10-Bre/Gso/Msh-B
110 kV

1.9 kA

B-10-Gso-Msh-2
110 kV

1.5 kA B-10-Msh-Rbo-1
110 kV

B-10-Msh-Rbo-2
110 kV

B-10-Air-Rbo-2
110 kV

B-10-Air-Rbo-1
110 kV

B-10-Air-Rlm-1_S
110 kV

B-10-Air-Rlm-2_S
110 kV

B-10-Msh-Nga-1
110 kV

B-10-Msh-Nga-2
110 kV

B-10-Nga-Rln-1
110 kV

B-10-Kba-Msh-2
110 kV

1.5 kA

10-Kba/Msh/Rwi-B
110 kV 1.2 kA

B-10-Kba-Kre-1
110 kV

B-10-Kba-Kre-2
110 kV

B-10-Kre-Nbu-1

110 kV

B-10-Kre-Nbu-2
110 kV

B-20-Nbu-Rsu-1
220 kV

B-20-Nbu-Rsu-2
220 kV

B-20-Rlm-Rsu-2S

220 kV

B-20-Rlm-Rsu-1S
220 kV

B-20-Rlm-Rsu-2D
220 kV

B-20-Rlm-Rsu-1D
220 kV

B-10-Kba-Rwi-2
110 kV

1.1 kA

G-Kse-1-B
110 kV

1.9 kA

B-10-Gso-Nde-1
110 kV

B-10-Gso-Nde-2
110 kV

B-10-Gha-Nde-2
110 kV

B-10-Gha-Nde-1
110 kV

B-10-Gha-MKi-1
110 kV

B-10-Gha-MKi-2
110 kV

10-Gko/Kgo/MKi-B
110 kV

2.6 kA

B-10-Gko-MKi-1
110 kV

2.7 kA

G-Gko-3-B
15 kV

14.0 kA

G-Gko-1-B
15 kV
14.0 kA

B-10-Gko-Jb1-1
110 kV

2.7 kA

B-10-Gko-Jb1-2

110 kV 2.7 kA

G-Gko-10-B
110 kV

B-10-MKi-Nbg-2
110 kV

B-10-MKi-Nbg-1

110 kV

B-10-Jb1-Nbg-2
110 kV

B-10-Jb1-Nbg-1
110 kV

B-10-Bre-Sha-1S
110 kV

B-10-Bre-Sha-2S
110 kV

B-10-Jb1-Jb2-1
110 kV

2.7 kA

B-10-Jb1-Jb2-2
110 kV

2.7 kA

G-Jb2-10-B
110 kV

2.7 kA

B-20-Rba-Sha-2
220 kV

G-Jabana 2

2.08

Jabana 2

C-Nyabugogo

Nyabugogo

G-Gikondo-10G-Gikondo-1

10.81

G-Ren AGGREKO

13.13Gikondo

C-Mt.Kigali

Mt.Kigali

Gahanga

C-Ndera

Ndera

G-KSEZ HFO

Gasogi

C-Kirehe

Rusumo

Nyabugari

Kirehe

Kabarondo

C-Ngarama

Ngarama

Air Port

C-Rubona

Rubona

C-Musha

MushaBirembo

G-Jabana 3

4.49

Jabana 3

Jabana 1

Rwabusoro

Rilima

Mirama
200 MVAsc

Shango

C-Shango

Air Port

Birembo

Gahanga

Gasogi

Gikondo

Jabana 1Jabana 2

Jabana 3

Kabarondo

Kirehe

Mt.Kigali

Musha

Ndera

Ngarama

Nyabugari

Rilima

Rubona

Rusumo

Rwabusoro

Nyabugogo

Shango

G-Gikondo-1

G-Jabana 2

G-Jabana 3
G-Gikondo-10

C-Ngarama

C-Rubona

G-Ren AGGREKO

G-KSEZ HFO

C-Nyabugogo

C-Musha

C-Mt.Kigali

C-Shango

C-Ndera

C-Kirehe

Mirama
200 MVAsc

10-Bre/Gso/Msh-B
110 kV

10-Gko/Kgo/MKi-B
110 kV

20-Mra-B
220 kV

10-Kba/Msh/Rwi-B
110 kV

B-20-Kgo-Kli-1
220 kV

B-20-Kgo-Rwa-1
220 kV

B-20-Kgo-Rwa-2
220 kV

B-20-Rlm-Rsu-1S
220 kV

B-20-Rlm-Rsu-1D
220 kV

B-20-Sha-Rlm-2S
220 kV

B-20-Sha-Rlm-2D
220 kV

B-10-Air-Rlm-1_S
110 kV

B-10-Air-Rlm-2_S
110 kV

B-10-Msh-Rbo-2
110 kV

B-10-Msh-Rbo-1
110 kV

B-10-Msh-Nga-1
110 kV

B-10-Gso-Msh-2
110 kV

B-10-Kba-Msh-2
110 kV

B-10-Bre-Gso-1
110 kV

B-10-Bre-Jb1-1
110 kV

B-10-Bre-Sha-1S
110 kV B-10-Bre-Sha-1D

110 kV

B-10-Gso-Nde-2
110 kV

B-10-Gso-Nde-1
110 kV

B-10-Gha-Nde-2
110 kV

B-10-Gha-Nde-1
110 kV

B-10-Gko-MKi-1
110 kV

B-10-Gko-Jb1-1
110 kV

B-10-Gko-Jb1-2

110 kV

B-10-Jb1-Nbg-1
110 kV

B-10-Jb1-Nbg-2
110 kV

B-10-MKi-Nbg-1

110 kV

B-10-MKi-Nbg-2
110 kV

B-10-Gha-MKi-2
110 kV

B-10-Gha-MKi-1
110 kV

B-10-Jb1-Jb2-1
110 kV

B-10-Jb1-Jb2-2
110 kV

B-1-Jb1-Jb3-1
15 kV

B-1-Jb1-Jb3-2
15 kV

B-10-Jb1-Rln-2
110 kV

B-20-Mra-Sha-2S
220 kV

B-20-Mra-Sha-2D
220 kV

B-10-Nga-Rln-1
110 kV

B-10-Kba-Kre-1
110 kV

B-10-Kba-Kre-2
110 kV

B-10-Kba-Rwi-2
110 kV

B-20-Nbu-Rsu-1
220 kV

B-10-Kre-Nbu-1

110 kV

B-10-Kre-Nbu-2
110 kV

B-20-Nbu-Rsu-2
220 kV

B-20-Rlm-Rsu-2S

220 kV

B-20-Rlm-Rsu-2D
220 kV

B-20-Sha-Rlm-1S
220 kV

B-20-Sha-Rlm-1D
220 kV

B-10-Bre-Jb1-2
110 kV

B-10-Bre-Sha-2S
110 kVB-10-Bre-Sha-2D

110 kV

B-20-Rba-Sha-2
220 kV B-10-Msh-Nga-2

110 kV

B-20-Rlm-Rwa-2D
220 kV

B-20-Rlm-Rwa-1D
220 kV

B-10-Air-Rbo-1
110 kV

B-10-Air-Rbo-2
110 kV

G-Gko-1-B
15 kV

G-Jb2-10-B
110 kV

G-Jb3-1-B
15 kV

G-Gko-10-B
110 kV

G-Gko-3-B
15 kV

G-Kse-1-B
110 kV

B-10-Bre-Sha-1D_T1
110 kV

B-10-Bre-Sha-2D_T1
110 kV

B-10-Bre-Jb1-D1
110 kV

B-10-Bre-Jb1-D2
110 kV

1.56

4.49

.042
1.83

.107 2.28

1.19

1.39

.72

1.83

.036
1.492.08 .594

.625

.019

1.18

1.11

.001

.691

1.23

3.24

.597

1.6

1.87

.923

.108 2.35

1.96

1.28

.006

1.87

2.12

2.09

2.6

1.524.82

.597

1.6

.018

.049

1.51.036

.001

14.0 kA

1.2 kA

2.6 kA

1.9 kA
1.83

.006

.036

.049

.691

1.83

1.18 .001

1.5 kA 1.5 kA

.0361.49 .0191.51
2.4 kA

.0422.35

2.4 kA

.1082.28

2.7 kA

2.7 kA
1.28

1.39

.72

2.7 kA
1.19

2.7 kA

2.12.594
2.7 kA

2.08.597

6.4 kA 1.56

6.1 kA 1.6

4.49

2.7 kA
2.09

.625
1.1 kA

.0011.11

2.7 kA

.1072.6

14.0 kA 3.24

2.7 kA

2.08

.597

6.1 kA

4.49

1.6

.0184.82

1.96

10.81

.923

13.13

1.9 kA1.87

1.87

1.52

B-20-Rlm-Rwa-2S

220 kV

B-20-Rlm-Rwa-1S
220 kV

G-Rwa-3-B
220 kV

G-NtB-3-B
30 kV

2.1 kA

B-10-Kgo-Kli-1
110 kV2.1 kA

B-10-Kli-Rka-2
110 kV

1.4 kA

G-Rka5-3-B
30 kV
2.9 kA

B-10-Hye-Rka-2
110 kV

B-10-Hye-Rka-1
110 kV

B-10-Bta-Hye-2
110 kV

B-10-Bta-Hye-1
110 kV

B-20-Bta-Mmb-1S
220 kV

B-20-Bta-Mmb-2S
220 kV

B-20-Bta-Mmb-2D

220 kV

B-20-Bta-Mmb-1D
220 kV

B-20-Mmb-Rwa-1D
220 kV

B-20-Mmb-Rwa-2D
220 kV

G-Mmb-3-B
220 kV

B-20-Mmb-Rwa-1S
220 kV

B-20-Mmb-Rwa-2S
220 kV

B-10-Bta-Kgo-1
110 kV

B-10-Bta-Kgo-2
110 kV

B-20-Bta-Gte-S
220 kV

20-Gte-B
220 kV

B-20-Bta-Gte-D
220 kV

G-Rsu-10-B
110 kV

B-10-Kgo-MKi-2
110 kV

2.1 kA G-Rusumo

Gitega

200 MVAsc

G-Mamba

Mamba

Butare

Huye

G-Rukarara5

2.86

Rukarara

C-Kigoma
G-Ntaruka B

2.05

Kigoma

G-Rwabusoro

Butare

Huye

Mamba

Rukarara

Kigoma

G-Rwabusoro

G-Mamba

G-Rusumo

C-Kigoma

G-Rukarara5

G-Ntaruka B

Gitega

200 MVAsc

20-Gte-B
220 kV

B-10-Kli-Rka-2
110 kV
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One-Line Diagram   -   OLV1 (Short-Circuit Analysis)
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One-Line Diagram   -   OLV1 (Short-Circuit Analysis)
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B-10-Ny2-Rln-2
110 kV

B-10-Nga-Rln-2
110 kV

B-3-Cyi-Ghi-2
30 kV

B-10-Kbu-Kro-1
110 kV

B-10-Kbu-Kro-2
110 kV

B-20-Kli-Bwi-2
220 kV

B-10-Mku-Nta-1
110 kV

B-3-Kri-Cmp/Kya-1
30 kV

B-10-Ny2-Rln-1
110 kV

B-20-Bwi-Rba-2S

220 kV

B-20-Bwi-Rba-2D
220 kV

B-20-Bwi-Rba-1S
220 kV

B-20-Bwi-Rba-1D
220 kV

B-1-Kbu-KbW-1S
11 kV

B-1-Kbu-KbW-1D
11 kV

B-1-Kbu-KbW-2S
11 kV

B-1-Kbu-KbW-2D
11 kV

G-Ghi-.6-B
6.6 kV

G-Gse-.6-B
6.6 kV

G-Mku-.6-B
6.6 kV

G-Mku-10-B
110 kV

Nta-.6-B-3
6.6 kV

G-Ny2-3-B
110 kV

G-KbW-1-B-2
11 kVG-KbW-1-B-1

11 kV

G-Cyi-3-B
30 kV

G-Kri-20-B
220 kV

G-Ny1-3-B
110 kV

G-Nko-3-B
30 kV

B-20-Bwi-KB2-1
220 kV

B-20-Bwi-KB2-2

B-20-Bwi-KbW-1
220 kV

B-20-Bwi-KbW-2
220 kV

G-KbW-1-B-3
220 kV

B-1-Kbu-KbW-1F_T
11 kV

B-1-Kbu-KbW-2F_T
11 kV

G-Kya-3-B-2
30 kV

B-20-Smb-Rba-1
220 kV

B-20-Smb-Rba-2

220 kV

G-Smb-1-B
11 kV

B-10-Kni-Mku-1
110 kV

B-10-Kni-Mku-2
110 kV

Kni-10-B-2
110 kV

6.46

6.01

.412

.757

1.51

1.01

1.09.709

.883

.033

.507

.409

.98

.095

.606

.621

.154

1.16

.742

.8

.963 .685

1.04

.661

.626

.858

.201

.821 .063

.369

.594

1.3

.8071.56
.73 2.04

1.81

.476

1.43

.975

1.63

.564

1.57

.012

.331

1.36

1.15

.033

1.15

.608

6.53

3.27

.215

.254

7.35

.063

6.69

.624

1.28

2.08

2.38

.033

.01

1.26

.787

.998

.155

11.2

.782

.508

9.8

2.33

1.63

1.91

2.8

1.04

1.14

2.13

1.18

2.09

2.17

1.85

.901

.012

.063

1.07 .372

.624

1.15

.01

1.2 kA

1.8 kA

1.1 kA

2.8 kA

2.4 kA

1.4 kA

1.4 kA

.606.626

.661.757

.201

.858

.063

.033
.98

.685

.8
.369

.507

.594.095

.807

.01
.73

1.56
2.04

.01

1.1 kA

1.15 1.15

1.4 kA

1.3 kA

1.4 kA .154

1.16

.155

0.914 kA

.033 .883

0.880 kA

.821.063

1.7 kA

.963.782

1.14.742 1.431.18

2.8 kA

2.38.412

2.8 kA

2.8 kA

2.08 .709

1.28 1.51

3.1 kA

1.01

2.1 kA

1.071.09

1.7 kA

2.2 kA
1.3.901

2.2 kA
.012

1.6 kA
.012

1.57

2.2 kA

.624

1.63

2.9 kA
2.33

.564

2.9 kA

1.91.975

1.4 kA

.998

.409

2.3 kA

1.81

.508

2.6 kA

.476 2.13

1.36.372

2.2 kA
.331

1.0 kA

1.04

.787 .621

3.6 kA
1.15

2.41

3.9 kA

3.26

.608

19.5 kA

12.16

7.35

2.2 kA
.2541.93

20.6 kA6.69

16.2 kA

3.27
16.2 kA

6.53

0.914 kA

.033

2.2 kA
.624

1.63
0.880 kA .063

.821

.883

9.68

12.92

17.2 kA

6.01

16.2 kA
6.46

9.8

11.2

13.92

1.04

1.85

2.17

1.26

1.1 kA

.215

.858

2.09

B-10-Kgo-Kli-2
110 kV

2.9 kA

B-10-Kli-Rka-1
110 kV

2.9 kA

B-10-Kbo-Kro-1
110 kV
2.6 kA

10-Kbo/Kro/Mr2-B
110 kV

2.0 kA

10-Kbo/Nte-B 110 kV
1.9 kA

10-Mr2/Nte-B

110 kV

1.9 kA

B-10-Mr2/Nte-2
110 kV

1.9 kA

B-10-Kbo/Nte-2
110 kV 1.9 kA

B-10-Bga-Nte-2
110 kV

1.9 kA B-10-Bga-Nte-1
110 kV

1.7 kA

B-10-Bga-Gsh-1
110 kV

1.7 kA

B-10-Bga-Gsh-2
110 kV

1.6 kA
G-Gsh-1-B

11 kV

12.3 kA

B-10-Bga-Bg2-1
110 kV

B-10-Bga-Bg2-2
110 kV

Bg2-10-B-2
110 kV

B-10-Mr2/Nte-1
110 kV

1.7 kA

B-10-Mr1-Mr2-2
110 kV
1.7 kA

B-10-Mr1-Mr2-1
110 kV

1.7 kA

B-.6-Mr1-Rz1-1
6.6 kV

8.6 kA

B-.6-Mr1-Rz1-2
6.6 kV

6.9 kA

G-Rz1-.06-B
0.6 kV

55.1 kA

B-10-Mr2-Rz2-1
110 kV

1.7 kA

B-10-Mr2-Rz2-2
110 kV

1.5 kA

G-Rz2-.6-B
6.6 kV

16.4 kA

B-20-Bwi-Kma-2
220 kV

B-10-Kma-Rz4-1
110 kV

B-10-Kma-Rz4-2
110 kV

G-Rz4-.6-B
6.6 kV

B-10-Kma-Rz3-1
110 kV

B-10-Kma-Rz3-2
110 kV

G-Rz3-.6-B
6.6 kV

220 kV

G-Kb2-1-B-2
11 kVG-Kb2-1-B-1

11 kV

G-Kibu Watt 2-1
G-Kibu Watt 2-2

Kibu Watt 2

G-Ruzizi 3

Ruzizi 3

G-Ruzizi 4

Ruzizi 4

Kamanyora

Kibogora

G-Ruzizi 2

8.26

Ruzizi 2

G-Ruzizi 1

31.62

Ruzizi 1

Mururu 1

.085

Mururu 2

G-Bugarama2

Bugarama2

G-Gishoma

6.99

C-Gishoma

Gishoma

Bugarama

Ntendezi

Open

Bugarama

Gishoma

Kibogora

Mururu 1

Mururu 2

Ntendezi

Ruzizi 1

Ruzizi 2

Kamanyora

Ruzizi 3 Ruzizi 4
G-Gishoma

G-Ruzizi 1

G-Ruzizi 2

G-Ruzizi 4

Kibu Watt 2

G-Ruzizi 3

G-Kibu Watt 2-1
G-Kibu Watt 2-2

G-Bugarama2

Bugarama2

C-Gishoma

10-Kbo/Kro/Mr2-B
110 kV

10-Kbo/Nte-B 110 kV

10-Mr2/Nte-B

110 kV

B-10-Kbo-Kro-1
110 kV

B-10-Kbo/Nte-2
110 kV

B-10-Mr2/Nte-2
110 kV

B-10-Bga-Nte-2
110 kV

B-10-Bga-Nte-1
110 kV

B-10-Bga-Gsh-1
110 kV

B-20-Bwi-Kma-2
220 kV

B-10-Kma-Rz4-1
110 kVB-10-Kma-Rz3-1

110 kV

B-10-Kma-Rz3-2
110 kV

B-10-Kma-Rz4-2
110 kV

B-.6-Mr1-Rz1-1
6.6 kV

B-10-Mr1-Mr2-1
110 kV

B-10-Mr1-Mr2-2
110 kV

B-10-Mr2/Nte-1
110 kV

B-10-Mr2-Rz2-1
110 kV

B-10-Bga-Gsh-2
110 kV

B-10-Kli-Rka-1
110 kV

B-10-Kgo-Kli-2
110 kV

B-.6-Mr1-Rz1-2
6.6 kV

B-10-Mr2-Rz2-2
110 kV

G-Gsh-1-B
11 kV

G-Rz1-.06-B
0.6 kV

G-Rz2-.6-B
6.6 kV

G-Rz4-.6-B
6.6 kV

220 kV

G-Rz3-.6-B
6.6 kV

G-Kb2-1-B-1
11 kV

G-Kb2-1-B-2
11 kV

B-10-Bga-Bg2-1
110 kV

B-10-Bga-Bg2-2
110 kV

Bg2-10-B-2
110 kV

.398

1.15

.458

1.17

1.1

.75

.834

1.1

.632

1.28

1.26

1.24

.084

1.74

1.58

.085

.367

1.29

1.55

.366

.31.2

5.26 1.58

5.36

23.56

8.16

1.27

.495

.41

.012

1.97

6.99

1.37

1.58

.385

1.56

.836

1.47

1.7

.309

1.9 kA

1.9 kA

2.0 kA

.012

1.1

.75
1.28

.367

Open

1.55

.834

1.9 kA
2.6 kA

2.6 kA .632

1.9 kA1.1

1.9 kA

.366

1.56

1.9 kA

.4581.47

1.7 kA

1.7 kA

1.27

.398

1.17

.495

8.6 kA

6.991.58

1.7 kA
1.58

.085

1.7 kA

.085

1.58

1.7 kA

.385 1.29

1.7 kA

1.37.3

1.6 kA

.41 1.15

2.9 kA
.084 2.9 kA 1.26

6.9 kA

5.26

1.5 kA

1.2

12.3 kA
5.36

55.1 kA
23.56

31.62

16.4 kA
8.16

8.26

6.99

1.97

1.7

.309

.836

2.8 1.63

B-20-Mra-Sha-2S
220 kV

20-Mra-B
220 kV 1.6 kA

B-20-Mra-Sha-2D
220 kV

1.6 kA

B-20-Sha-Rlm-1D
220 kV

1.6 kA

B-20-Sha-Rlm-2D
220 kV

1.5 kA

B-20-Sha-Rlm-2S
220 kV

B-20-Sha-Rlm-1S
220 kV

B-20-Rlm-Rwa-1D
220 kVB-20-Rlm-Rwa-2D

220 kV
B-20-Kgo-Rwa-2

220 kV
B-20-Kgo-Rwa-1
220 kV

B-10-Jb1-Rln-2
110 kV

4.1 kA

B-1-Jb1-Jb3-1
15 kV

13.2 kA

B-1-Jb1-Jb3-2
15 kV

11.5 kA

G-Jb3-1-B
15 kV

11.5 kA

B-10-Bre-Jb1-2
110 kV

4.1 kA

B-10-Bre-Jb1-1
110 kV

3.8 kA

B-10-Bre-Sha-1D
110 kV

3.8 kA

B-10-Bre-Sha-2D
110 kV

3.6 kA

B-10-Bre-Jb1-D1
110 kV

B-10-Bre-Jb1-D2
110 kV

B-10-Bre-Sha-1D_T1
110 kV

B-10-Bre-Sha-2D_T1
110 kV

B-10-Bre-Gso-1
110 kV

3.8 kA

10-Bre/Gso/Msh-B
110 kV

2.7 kA

B-10-Gso-Msh-2
110 kV

2.1 kA B-10-Msh-Rbo-1
110 kV

B-10-Msh-Rbo-2
110 kV

B-10-Air-Rbo-2
110 kV

B-10-Air-Rbo-1
110 kV

B-10-Air-Rlm-1_S
110 kV

B-10-Air-Rlm-2_S
110 kV

B-10-Msh-Nga-1
110 kV

B-10-Msh-Nga-2
110 kV

B-10-Nga-Rln-1
110 kV

B-10-Kba-Msh-2
110 kV

2.1 kA

10-Kba/Msh/Rwi-B
110 kV 1.5 kA

B-10-Kba-Kre-1
110 kV

B-10-Kba-Kre-2
110 kV

B-10-Kre-Nbu-1

110 kV

B-10-Kre-Nbu-2
110 kV

B-20-Nbu-Rsu-1
220 kV

B-20-Nbu-Rsu-2
220 kV

B-20-Rlm-Rsu-2S

220 kV

B-20-Rlm-Rsu-1S
220 kV

B-20-Rlm-Rsu-2D
220 kV

B-20-Rlm-Rsu-1D
220 kV

B-10-Kba-Rwi-2
110 kV

1.4 kA

G-Kse-1-B
110 kV

2.7 kA

B-10-Gso-Nde-1
110 kV

2.7 kA

B-10-Gso-Nde-2
110 kV
2.4 kA

B-10-Gha-Nde-2
110 kV

B-10-Gha-Nde-1
110 kV

B-10-Gha-MKi-1
110 kV

B-10-Gha-MKi-2
110 kV

10-Gko/Kgo/MKi-B
110 kV

3.9 kA

B-10-Gko-MKi-1
110 kV

3.9 kA

G-Gko-3-B
15 kV

15.1 kA

G-Gko-1-B
15 kV
15.1 kA

B-10-Gko-Jb1-1
110 kV

3.9 kA

B-10-Gko-Jb1-2

110 kV 4.1 kA

G-Gko-10-B
110 kV

B-10-MKi-Nbg-2
110 kV

3.9 kA

B-10-MKi-Nbg-1

110 kV
3.8 kA

B-10-Jb1-Nbg-2
110 kV

3.8 kA

B-10-Jb1-Nbg-1
110 kV

4.1 kA

B-10-Bre-Sha-1S
110 kV

B-10-Bre-Sha-2S
110 kV

B-10-Jb1-Jb2-1
110 kV

4.1 kA

B-10-Jb1-Jb2-2
110 kV

4.1 kA

G-Jb2-10-B
110 kV

4.1 kA

B-20-Rba-Sha-2
220 kV

1.6 kA

G-Jabana 2

3.46

Jabana 2

C-Nyabugogo

Nyabugogo

G-Gikondo-10G-Gikondo-1

13.16

G-Ren AGGREKO

14.13Gikondo

C-Mt.Kigali

Mt.Kigali

Gahanga

C-Ndera

Ndera

G-KSEZ HFO

Gasogi

C-Kirehe

Rusumo

Nyabugari

Kirehe

Kabarondo

C-Ngarama

Ngarama

Air Port

C-Rubona

Rubona

C-Musha

MushaBirembo

G-Jabana 3

9.88

Jabana 3

Jabana 1

Rwabusoro

Rilima

1.03

Mirama
200 MVAsc

.525

Shango

C-Shango

Air Port

Birembo

Gahanga

Gasogi

Gikondo

Jabana 1Jabana 2

Jabana 3

Kabarondo

Kirehe

Mt.Kigali

Musha

Ndera

Ngarama

Nyabugari

Rilima

Rubona

Rusumo

Rwabusoro

Nyabugogo

Shango

G-Gikondo-1

G-Jabana 2

G-Jabana 3
G-Gikondo-10

C-Ngarama

C-Rubona

G-Ren AGGREKO

G-KSEZ HFO

C-Nyabugogo

C-Musha

C-Mt.Kigali

C-Shango

C-Ndera

C-Kirehe

Mirama
200 MVAsc

10-Bre/Gso/Msh-B
110 kV

10-Gko/Kgo/MKi-B
110 kV

20-Mra-B
220 kV

10-Kba/Msh/Rwi-B
110 kV

B-20-Kgo-Kli-1
220 kV

B-20-Kgo-Rwa-1
220 kV

B-20-Kgo-Rwa-2
220 kV

B-20-Rlm-Rsu-1S
220 kV

B-20-Rlm-Rsu-1D
220 kV

B-20-Sha-Rlm-2S
220 kV

B-20-Sha-Rlm-2D
220 kV

B-10-Air-Rlm-1_S
110 kV

B-10-Air-Rlm-2_S
110 kV

B-10-Msh-Rbo-2
110 kV

B-10-Msh-Rbo-1
110 kV

B-10-Msh-Nga-1
110 kV

B-10-Gso-Msh-2
110 kV

B-10-Kba-Msh-2
110 kV

B-10-Bre-Gso-1
110 kV

B-10-Bre-Jb1-1
110 kV

B-10-Bre-Sha-1S
110 kV B-10-Bre-Sha-1D

110 kV

B-10-Gso-Nde-2
110 kV

B-10-Gso-Nde-1
110 kV

B-10-Gha-Nde-2
110 kV

B-10-Gha-Nde-1
110 kV

B-10-Gko-MKi-1
110 kV

B-10-Gko-Jb1-1
110 kV

B-10-Gko-Jb1-2

110 kV

B-10-Jb1-Nbg-1
110 kV

B-10-Jb1-Nbg-2
110 kV

B-10-MKi-Nbg-1

110 kV

B-10-MKi-Nbg-2
110 kV

B-10-Gha-MKi-2
110 kV

B-10-Gha-MKi-1
110 kV

B-10-Jb1-Jb2-1
110 kV

B-10-Jb1-Jb2-2
110 kV

B-1-Jb1-Jb3-1
15 kV

B-1-Jb1-Jb3-2
15 kV

B-10-Jb1-Rln-2
110 kV

B-20-Mra-Sha-2S
220 kV

B-20-Mra-Sha-2D
220 kV

B-10-Nga-Rln-1
110 kV

B-10-Kba-Kre-1
110 kV

B-10-Kba-Kre-2
110 kV

B-10-Kba-Rwi-2
110 kV

B-20-Nbu-Rsu-1
220 kV

B-10-Kre-Nbu-1

110 kV

B-10-Kre-Nbu-2
110 kV

B-20-Nbu-Rsu-2
220 kV

B-20-Rlm-Rsu-2S

220 kV

B-20-Rlm-Rsu-2D
220 kV

B-20-Sha-Rlm-1S
220 kV

B-20-Sha-Rlm-1D
220 kV

B-10-Bre-Jb1-2
110 kV

B-10-Bre-Sha-2S
110 kVB-10-Bre-Sha-2D

110 kV

B-20-Rba-Sha-2
220 kV B-10-Msh-Nga-2

110 kV

B-20-Rlm-Rwa-2D
220 kV

B-20-Rlm-Rwa-1D
220 kV

B-10-Air-Rbo-1
110 kV

B-10-Air-Rbo-2
110 kV

G-Gko-1-B
15 kV

G-Jb2-10-B
110 kV

G-Jb3-1-B
15 kV

G-Gko-10-B
110 kV

G-Gko-3-B
15 kV

G-Kse-1-B
110 kV

B-10-Bre-Sha-1D_T1
110 kV

B-10-Bre-Sha-2D_T1
110 kV

B-10-Bre-Jb1-D1
110 kV

B-10-Bre-Jb1-D2
110 kV

1.56

9.88

.232
2.49

1.19 2.55

2.64

.967

.832

1.89

1.57

1.6

.177
1.94

.031

2.39

3.46 .594

.613

2.08

.641

.046

1.49

1.4

.002

.946

1.6

1.68

1.2

.5

.015

1.49

1.9

.597

1.6

2.73

.923

1.27

2.85

3.58

2.31

1.99

.062

2.7

2.73

3.54

3.55

3.51

2.96

3.3111.62

.597

1.6

.044

2.68

1.34

2.07.181

2.11

1.71

.031

.015

.002

.993

1.64

1.14

1.62

15.1 kA

1.5 kA

1.6 kA

3.9 kA

2.7 kA
2.49

.062

.177

1.34

.946

1.6

.525

1.49 .002

1.5 kA

1.49

2.1 kA 2.1 kA

.1811.94 .0462.07
3.8 kA

.2323.58

3.8 kA

1.272.55

3.8 kA
.967

2.4 kA

2.7 kA
.031

2.7

.031

2.39

3.9 kA

3.9 kA
1.99

1.89

1.57

4.1 kA
.832

4.1 kA

3.8 kA

3.54

.613

2.08

3.8 kA
1.68

3.9 kA

1.2

4.1 kA

3.55.594
4.1 kA

3.46.597

13.2 kA 1.56

11.5 kA 1.6

9.88

4.1 kA
3.51

.641

1.6 kA

.5

1.4 kA

.0021.4

1.6 kA

.0151.62

4.1 kA

1.192.96

3.6 kA

1.6 kA

1.64

2.64

15.1 kA 1.9

4.1 kA
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One-Line Diagram   -   OLV1 (Short-Circuit Analysis)
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One-Line Diagram   -   OLV1 (Short-Circuit Analysis)
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30 kV

1.1 kA

B-Ghi-Ghi/Kya-1
30 kV

1.4 kA

B-3-Ghi-Gse-1
30 kV
1.4 kA

B-3-Ghi-Gse-2
30 kV
1.3 kA

G-Gse-.6-B
6.6 kV

3.9 kA

G-Ghi-.6-B
6.6 kV

3.6 kA

B-3-Cyi-Ghi-2
30 kV

1.4 kA

3-Cyi-Ghi-B
30 kV

1.2 kA

3-Cyi/Nko-B
30 kV

1.1 kA

B-3-Cyi-Cyi/Nko-1
30 kV

0.916 kA

G-Cyi-3-B
30 kV

0.916 kA

B-3-Nko-Cyi/Nko-1
30 kV

0.882 kA

G-Nko-3-B
30 kV

0.882 kA

B-20-Bwi-Rba-2D
220 kV

1.8 kA

B-20-Bwi-Rba-1D
220 kV

1.8 kA

B-20-Rba-Sha-1
220 kV

1.8 kA

B-20-Smb-Rba-2

220 kV

B-20-Smb-Rba-1
220 kV

G-Smb-1-B
11 kV

B-20-Gma-Rba-2
220 kV

20-Gma-B
220 kV

B-20-Kli-Bwi-1
220 kV

1.8 kA

B-20-Kli-Bwi-2
220 kV

2.0 kA

B-20-Bwi-KB2-1
220 kV

Goma
200 MVAsc

G-Smbion

Smbion

G-Nkora

.823

Nkora

G-Cyimbiri

.885

Cyimbiri

G-Gihira

2.42

G-Gisenyi

3.28

Gisenyi

C-Gihira

Gihira

G-Keya-.6

.863

Keya

G-Kinigi-1

Kinigi

C-Gifurwe

Gifurwe

G-Nyabarongo 2

Nyabarongo 2

C-Rulindo

Rulindo

G-Mukungwa-.6

12.25

G-Mukungwa-10

2.11

G-Nyabarongo 1

2.08

Nyabarongo 1

Nyabihu

G-Ntaruka

14.48

Ntaruka

C-Mukungwa

Mukungwa

Camp Belge

G-Karisimbi

Karisimbi

Rubabu

Bwishura

1.81

G-Kibu Watt-1

10.06

G-Kibu Watt-3
G-Kibu Watt-2

13.3

Kibu Watt

Kibuye

Karongi

Kilinda

Nyabarongo 2

Bwishura

Camp Belge

Cyimbiri

Gifurwe

Gihira

Gisenyi

Karisimbi

Karongi

Keya

Kibuye

Kibu Watt

Mukungwa

Nkora

Ntaruka

Nyabarongo 1

Nyabihu

Rubabu

Rulindo

Kilinda

G-Gihira

G-Gisenyi

G-Mukungwa-.6

G-Mukungwa-10

G-Ntaruka

G-Nyabarongo 2

G-Kibu Watt-1

G-Kibu Watt-2

G-Cyimbiri

G-Karisimbi

G-Nyabarongo 1

G-Nkora

G-Kibu Watt-3

C-Mukungwa

G-Keya-.6

Smbion

G-Smbion

C-Gifurwe

C-Rulindo

G-Kinigi-1

Kinigi

C-Gihira

Goma
200 MVAsc

20-Gma-B
220 kV

3-Ghi/Kri/Kya-B
30 kV

3-Cmp/Kri/Kya-B
30 kV

10-Gfu/Mku/Rln-B
110 kV 10-Gfu/Jb1/Rln-B

110 kV

3-Cyi/Nko-B
30 kV

3-Kro/Kbu-B
30 kV

3-Cyi-Ghi-B
30 kV

B-20-Gma-Rba-2
220 kV

B-20-Kri-Rba-2

220 kV

B-20-Rba-Sha-1
220 kV

B-20-Bwi-Kma-1
220 kV

B-20-Kli-Bwi-1
220 kV

B-Ghi-Ghi/Kya-1
30 kV

B-3-Ghi-Gse-2
30 kV

B-3-Ghi-Gse-1
30 kV

B-3-Cyi-Cyi/Nko-1
30 kV

B-3-Nko-Cyi/Nko-1
30 kV

B-3-Kbu-Kro/Nko-2
30 kV

B-3-Kbu-Kro-2
30 kV

B-10-Kli-Kro-1
110 kV

B-20-Kri-Rba-1

220 kV

B-3-Cmp-Kri-2
30 kV

B-3-Cmp-Mku-1
30 kV

B-3-Cmp-Nta-1
30 kV

B-3-Cmp-Mku-2
30 kV

B-3-Cmp-Nta-2
30 kV

B-10-Mku-Nta-2
110 kV

B-10-Gfu-Mku-2
110 kV

B-10-Mku-Nbi-1
110 kV

B-B-10-Mku-Nbi-1-2
110 kV

B-10-Nbi-Ny1-1
110 kV

B-10-Nbi-Ny1-2
110 kV

B-10-Kli-Ny1-2
110 kV

B-10-Kli-Ny1-1
110 kV

B-10-Kli-Kro-2
110 kV

B-20-Kgo-Kli-2
220 kV

B-10-Ny2-Rln-2
110 kV

B-10-Nga-Rln-2
110 kV

B-3-Cyi-Ghi-2
30 kV

B-10-Kbu-Kro-1
110 kV

B-10-Kbu-Kro-2
110 kV

B-20-Kli-Bwi-2
220 kV

B-10-Mku-Nta-1
110 kV

B-3-Kri-Cmp/Kya-1
30 kV

B-10-Ny2-Rln-1
110 kV

B-20-Bwi-Rba-2S

220 kV

B-20-Bwi-Rba-2D
220 kV

B-20-Bwi-Rba-1S
220 kV

B-20-Bwi-Rba-1D
220 kV

B-1-Kbu-KbW-1S
11 kV

B-1-Kbu-KbW-1D
11 kV

B-1-Kbu-KbW-2S
11 kV

B-1-Kbu-KbW-2D
11 kV

G-Ghi-.6-B
6.6 kV

G-Gse-.6-B
6.6 kV

G-Mku-.6-B
6.6 kV

G-Mku-10-B
110 kV

Nta-.6-B-3
6.6 kV

G-Ny2-3-B
110 kV

G-KbW-1-B-2
11 kVG-KbW-1-B-1

11 kV

G-Cyi-3-B
30 kV

G-Kri-20-B
220 kV

G-Ny1-3-B
110 kV

G-Nko-3-B
30 kV

B-20-Bwi-KB2-1
220 kV

B-20-Bwi-KB2-2

B-20-Bwi-KbW-1
220 kV

B-20-Bwi-KbW-2
220 kV

G-KbW-1-B-3
220 kV

B-1-Kbu-KbW-1F_T
11 kV

B-1-Kbu-KbW-2F_T
11 kV

G-Kya-3-B-2
30 kV

B-20-Smb-Rba-1
220 kV

B-20-Smb-Rba-2

220 kV

G-Smb-1-B
11 kV

B-10-Kni-Mku-1
110 kV

B-10-Kni-Mku-2
110 kV

Kni-10-B-2
110 kV

6.84

6.01

.411

.773

1.47

1.14

1.011.05

.885

.033

.508

.41

.983

.095

.609

.626

.155

1.16

.751

.806

.968 .697

1.04

.662

.637

.863

.201

.823 .063

.369

.596

1.49

.5881.86
.55 1.97

2.17

.474

1.94

.976

2.08

.564

1.54

.005

.34

1.31

.592

1.81

.97

.675

.63

1.17

1.17 .367

.839

.169

1.81

.033

1.15

.608

6.53

3.27
1.81

.215

2.11

7.35

.063

6.69

.624

1.17

.677

1.84

1.52

1.94

2.58

.033

.012

1.26

.791

1.01

.157

12.38

.795

.509

9.8

3.35

2.89

2.94

3.61

1.65

.852

1.04

1.14

2.65

1.18

2.06

2.11

1.78

.637

.005

.063

2.03 .388

.624

.973

.841

.604

2.53

1.2 kA

1.9 kA

1.1 kA

3.1 kA

2.4 kA

1.4 kA

1.4 kA

.609.637

.662.773

.201

.863

.063

.033
.983

.697

.806
.369

.508

.596.095

.588

.012
.55

1.86
1.97

.604

1.8 kA

.973 .839

1.8 kA

1.17.677

1.4 kA

1.3 kA

1.4 kA .155

1.16

.157

0.916 kA

.033 .885

0.882 kA

.823.063

1.7 kA

.968.795

1.14.751 1.941.18

3.0 kA

2.58.411

3.0 kA

3.0 kA

1.94 1.05

1.52 1.47

3.2 kA

1.14

3.0 kA

2.031.01

1.7 kA

2.1 kA
1.49.637

2.1 kA
.005

1.5 kA
.005

1.54

2.7 kA

.624

2.08

3.9 kA
3.35

.564

3.9 kA

2.94.976

2.0 kA

3.1 kA

2.53 .592

1.4 kA

1.01

.41

2.7 kA

2.17

.509

3.1 kA

.474 2.65

2.0 kA

.367 1.65

1.31.388

2.1 kA
.34

1.0 kA

1.04

1.8 kA

1.8 kA

.675

.97

.791 .626

1.17.852

3.6 kA
1.15

2.42

3.9 kA

3.28

.608

19.6 kA

12.25

7.35

2.1 kA
2.112.11

21.1 kA6.69

16.6 kA

3.27
16.6 kA

6.53

0.916 kA

.033

2.7 kA
.624

2.08
0.882 kA .063

.823

.885

10.06

13.3

1.8 kA

1.8 kA

1.81 1.81

1.8 kA1.81

1.81

18.4 kA

6.01

16.6 kA
6.84

9.8

12.38

14.48

1.04

1.17

.841

1.78

2.11

1.26

1.1 kA

.215

.863

1.84

2.06

B-10-Kgo-Kli-2
110 kV

3.9 kA

B-10-Kli-Rka-1
110 kV

3.9 kA

B-10-Kbo-Kro-1
110 kV
3.1 kA

10-Kbo/Kro/Mr2-B
110 kV

2.3 kA

10-Kbo/Nte-B 110 kV
2.1 kA

10-Mr2/Nte-B

110 kV

2.1 kA

B-10-Mr2/Nte-2
110 kV

2.1 kA

B-10-Kbo/Nte-2
110 kV 2.1 kA

B-10-Bga-Nte-2
110 kV

2.1 kA B-10-Bga-Nte-1
110 kV

1.8 kA

B-10-Bga-Gsh-1
110 kV

1.8 kA

B-10-Bga-Gsh-2
110 kV

1.6 kA
G-Gsh-1-B

11 kV

12.6 kA

B-10-Bga-Bg2-1
110 kV

B-10-Bga-Bg2-2
110 kV

Bg2-10-B-2
110 kV

B-10-Mr2/Nte-1
110 kV

1.8 kA

B-10-Mr1-Mr2-2
110 kV
1.8 kA

B-10-Mr1-Mr2-1
110 kV

1.8 kA

B-.6-Mr1-Rz1-1
6.6 kV

9.0 kA

B-.6-Mr1-Rz1-2
6.6 kV

7.2 kA

G-Rz1-.06-B
0.6 kV

55.8 kA

B-10-Mr2-Rz2-1
110 kV

1.8 kA

B-10-Mr2-Rz2-2
110 kV

1.6 kA

G-Rz2-.6-B
6.6 kV

16.6 kA

B-20-Bwi-Kma-2
220 kV

B-10-Kma-Rz4-1
110 kV

B-10-Kma-Rz4-2
110 kV

G-Rz4-.6-B
6.6 kV

B-10-Kma-Rz3-1
110 kV

B-10-Kma-Rz3-2
110 kV

G-Rz3-.6-B
6.6 kV

220 kV

G-Kb2-1-B-2
11 kVG-Kb2-1-B-1

11 kV

G-Kibu Watt 2-1
G-Kibu Watt 2-2

Kibu Watt 2

G-Ruzizi 3

Ruzizi 3

G-Ruzizi 4

Ruzizi 4

Kamanyora

Kibogora

G-Ruzizi 2

8.49

Ruzizi 2

G-Ruzizi 1

32.35

Ruzizi 1

Mururu 1

.097

Mururu 2

G-Bugarama2

Bugarama2

G-Gishoma

7.31

C-Gishoma

Gishoma

Bugarama

Ntendezi

Open

Bugarama

Gishoma

Kibogora

Mururu 1

Mururu 2

Ntendezi

Ruzizi 1

Ruzizi 2

Kamanyora

Ruzizi 3 Ruzizi 4
G-Gishoma

G-Ruzizi 1

G-Ruzizi 2

G-Ruzizi 4

Kibu Watt 2

G-Ruzizi 3

G-Kibu Watt 2-1
G-Kibu Watt 2-2

G-Bugarama2

Bugarama2

C-Gishoma

10-Kbo/Kro/Mr2-B
110 kV

10-Kbo/Nte-B 110 kV

10-Mr2/Nte-B

110 kV

B-10-Kbo-Kro-1
110 kV

B-10-Kbo/Nte-2
110 kV

B-10-Mr2/Nte-2
110 kV

B-10-Bga-Nte-2
110 kV

B-10-Bga-Nte-1
110 kV

B-10-Bga-Gsh-1
110 kV

B-20-Bwi-Kma-2
220 kV

B-10-Kma-Rz4-1
110 kVB-10-Kma-Rz3-1

110 kV

B-10-Kma-Rz3-2
110 kV

B-10-Kma-Rz4-2
110 kV

B-.6-Mr1-Rz1-1
6.6 kV

B-10-Mr1-Mr2-1
110 kV

B-10-Mr1-Mr2-2
110 kV

B-10-Mr2/Nte-1
110 kV

B-10-Mr2-Rz2-1
110 kV

B-10-Bga-Gsh-2
110 kV

B-10-Kli-Rka-1
110 kV

B-10-Kgo-Kli-2
110 kV

B-.6-Mr1-Rz1-2
6.6 kV

B-10-Mr2-Rz2-2
110 kV

G-Gsh-1-B
11 kV

G-Rz1-.06-B
0.6 kV

G-Rz2-.6-B
6.6 kV

G-Rz4-.6-B
6.6 kV

220 kV

G-Rz3-.6-B
6.6 kV

G-Kb2-1-B-1
11 kV

G-Kb2-1-B-2
11 kV

B-10-Bga-Bg2-1
110 kV

B-10-Bga-Bg2-2
110 kV

Bg2-10-B-2
110 kV

.398

1.24

.479

1.26

1.23

.77

.859

1.23

.641

1.48

1.03

1.21

.309

1.77

1.67

.097

.377

1.38

1.7

.377

.31.28

5.47 1.58

5.36

23.56

8.16

1.38

.52

.41

.005

2.48

7.37

1.48

1.68

.397

1.71

.861

1.61

1.7

.309

2.1 kA

2.1 kA

2.3 kA

.005

1.23

.77
1.48

.377

Open

1.7

.859

1.9 kA
3.1 kA

3.1 kA .641

2.1 kA1.23

2.1 kA

.377

1.71

2.1 kA

.4791.61

1.8 kA

1.8 kA

1.38

.398

1.26

.52

9.0 kA

7.371.58

1.8 kA
1.67

.097

1.8 kA

.097

1.68

1.8 kA

.397 1.38

1.8 kA

1.48.3

1.6 kA

.41 1.24

3.9 kA
.309 3.9 kA 1.03

7.2 kA

5.47

1.6 kA

1.28

12.6 kA
5.36

55.8 kA
23.56

32.35

16.6 kA
8.16

8.49

7.31

2.48

1.7

.309

.861

3.61 2.89

B-20-Mra-Sha-2S
220 kV

20-Mra-B
220 kV 2.0 kA

B-20-Mra-Sha-2D
220 kV

2.2 kA

B-20-Sha-Rlm-1D
220 kV

2.2 kA

B-20-Sha-Rlm-2D
220 kV

2.1 kA

B-20-Sha-Rlm-2S
220 kV

B-20-Sha-Rlm-1S
220 kV

B-20-Rlm-Rwa-1D
220 kV

2.1 kA

B-20-Rlm-Rwa-2D
220 kV

2.1 kA

B-20-Kgo-Rwa-2
220 kV

2.1 kA

B-20-Kgo-Rwa-1
220 kV

2.1 kA

B-10-Jb1-Rln-2
110 kV

4.6 kA

B-1-Jb1-Jb3-1
15 kV

13.6 kA

B-1-Jb1-Jb3-2
15 kV

11.8 kA

G-Jb3-1-B
15 kV

11.8 kA

B-10-Bre-Jb1-2
110 kV

4.6 kA

B-10-Bre-Jb1-1
110 kV

4.6 kA

B-10-Bre-Sha-1D
110 kV

4.6 kA

B-10-Bre-Sha-2D
110 kV

4.5 kA

B-10-Bre-Jb1-D1
110 kV

B-10-Bre-Jb1-D2
110 kV

B-10-Bre-Sha-1D_T1
110 kV

B-10-Bre-Sha-2D_T1
110 kV

B-10-Bre-Gso-1
110 kV

4.6 kA

10-Bre/Gso/Msh-B
110 kV

3.8 kA

B-10-Gso-Msh-2
110 kV

3.0 kA B-10-Msh-Rbo-1
110 kV

B-10-Msh-Rbo-2
110 kV

B-10-Air-Rbo-2
110 kV

B-10-Air-Rbo-1
110 kV

B-10-Air-Rlm-1_S
110 kV

B-10-Air-Rlm-2_S
110 kV

B-10-Msh-Nga-1
110 kV

3.0 kA

B-10-Msh-Nga-2
110 kV

2.3 kA

B-10-Nga-Rln-1
110 kV 2.3 kA

B-10-Kba-Msh-2
110 kV

3.0 kA

10-Kba/Msh/Rwi-B
110 kV 1.9 kA

B-10-Kba-Kre-1
110 kV

1.9 kA

B-10-Kba-Kre-2
110 kV
1.3 kA

B-10-Kre-Nbu-1

110 kV

B-10-Kre-Nbu-2
110 kV

B-20-Nbu-Rsu-1
220 kV

B-20-Nbu-Rsu-2
220 kV

B-20-Rlm-Rsu-2S

220 kV

B-20-Rlm-Rsu-1S
220 kV

B-20-Rlm-Rsu-2D
220 kV

B-20-Rlm-Rsu-1D
220 kV

B-10-Kba-Rwi-2
110 kV

1.7 kA

G-Kse-1-B
110 kV

3.8 kA

B-10-Gso-Nde-1
110 kV

3.8 kA

B-10-Gso-Nde-2
110 kV
3.2 kA

B-10-Gha-Nde-2
110 kV

2.5 kA

B-10-Gha-Nde-1
110 kV

3.4 kA

B-10-Gha-MKi-1
110 kV

3.4 kA

B-10-Gha-MKi-2
110 kV

4.2 kA

10-Gko/Kgo/MKi-B
110 kV

4.2 kA

B-10-Gko-MKi-1
110 kV

4.1 kA

G-Gko-3-B
15 kV

13.1 kA

G-Gko-1-B
15 kV
13.1 kA

B-10-Gko-Jb1-1
110 kV

4.1 kA

B-10-Gko-Jb1-2

110 kV 4.6 kA

G-Gko-10-B
110 kV

B-10-MKi-Nbg-2
110 kV

4.2 kA

B-10-MKi-Nbg-1

110 kV
4.1 kA

B-10-Jb1-Nbg-2
110 kV

4.1 kA

B-10-Jb1-Nbg-1
110 kV

4.6 kA

B-10-Bre-Sha-1S
110 kV

B-10-Bre-Sha-2S
110 kV

B-10-Jb1-Jb2-1
110 kV

4.6 kA

B-10-Jb1-Jb2-2
110 kV

4.5 kA

G-Jb2-10-B
110 kV

4.5 kA

B-20-Rba-Sha-2
220 kV

2.2 kA

G-Jabana 2

3.89

Jabana 2

C-Nyabugogo

Nyabugogo

G-Gikondo-10G-Gikondo-1

13.07

G-Ren AGGREKO

13.07Gikondo

C-Mt.Kigali

Mt.Kigali

Gahanga

C-Ndera

Ndera

G-KSEZ HFO

Gasogi

C-Kirehe

Rusumo

Nyabugari

Kirehe

Kabarondo

C-Ngarama

Ngarama

Air Port

C-Rubona

Rubona

C-Musha

MushaBirembo

G-Jabana 3

10.18

Jabana 3

Jabana 1

Rwabusoro

Rilima

1.47

Mirama
200 MVAsc

.525

Shango

C-Shango

Air Port

Birembo

Gahanga

Gasogi

Gikondo

Jabana 1Jabana 2

Jabana 3

Kabarondo

Kirehe

Mt.Kigali

Musha

Ndera

Ngarama

Nyabugari

Rilima

Rubona

Rusumo

Rwabusoro

Nyabugogo
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One-Line Diagram   -   OLV1 (Short-Circuit Analysis)
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.754

.811

.972 .7

1.05

.666

.641

.868

.201

.824 .063

.369

.597

1.17

1.231.49
.9581.59

2.31

.473

2.15

.973

2

.894

1.29

.966

.339

1.64

1.29

.738

.446

.013

2.34

1.74

.973

.605

.665

1.07

1.17 .306

1.59

.76

.205

1.68

1.74

.033

1.15

.608

6.53

3.27
1.74

.215

2.76

7.35

.063

6.69

.624

2.35

22.85

1.17

.607

1.77

1.56

1.99

2.67

.033

.013

1.27

.8

1.02

.161

12.77

.799

.509

9.8

3.51

3.35

3.43

3.77

1.65

.884

1.05

1.59

1.15

2.85

1.18

2.13

1.8

2.42

1.59

1.3

1.29

.063

2.13 .393

1.36

2.62

.013

1.74

.975

.763

1.74

3.01

.471

2.58

1.68

1.2 kA

1.9 kA

1.1 kA

3.0 kA

2.7 kA

1.4 kA

1.4 kA

.614.641

.666.78

.201

.868

.063

.033
.986

.7

.811
.369

.511

.597.095

1.23

.013
.958

1.49
1.59
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1.7 kA

1.7 kA

.975 .76

1.8 kA

1.17.607

1.4 kA

1.3 kA

1.4 kA .16

1.17
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0.918 kA

.033 .887

0.884 kA

.824.063

1.8 kA

.972.799

1.15.754 2.151.18

1.6 kA 1.59

3.1 kA

2.67.41

3.1 kA

3.1 kA

1.99 1.09

1.56 1.52

3.3 kA

1.17

3.1 kA

2.131.03

2.0 kA

2.8 kA
1.171.59

2.8 kA
.966

2.6 kA
1.3

1.29

2.6 kA

1.29

1.29

3.4 kA

.738

3.4 kA

1.36

2

4.4 kA
3.51

.894

4.4 kA

3.43.973

2.0 kA

3.0 kA

3.01

.013

3.0 kA
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1.4 kA

1.02

.41

2.8 kA

2.31

.509

3.3 kA

.473 2.85

2.0 kA

.306 1.65

1.64.393

2.8 kA
.339

1.0 kA

1.05

2.3 kA

1.7 kA

1.8 kA

.605
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.013
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3.9 kA

3.31
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20.5 kA

13.2

7.35

2.8 kA
2.762.76

22.7 kA6.69

2.3 kA
2.35

16.7 kA

3.27
16.7 kA

6.53

0.918 kA

.033

3.4 kA
.624

2.74
0.884 kA .063

.824

.887

10.17

13.41

1.8 kA

1.7 kA

1.74 1.74

1.7 kA1.74

1.74

18.8 kA

6.01

16.7 kA
6.95

9.8

12.77

2.35

16.03

1.05

2.62

1.17

.763

2.42

1.8

1.27

1.1 kA

.215

.868

1.7 kA

1.7 kA

1.681.68

22.8 kA
22.85

22.85

1.77

1.741.74

1.59

2.13

B-10-Kgo-Kli-2
110 kV

4.4 kA

B-10-Kli-Rka-1
110 kV

4.4 kA

B-10-Kbo-Kro-1
110 kV
3.3 kA

10-Kbo/Kro/Mr2-B
110 kV

2.3 kA

10-Kbo/Nte-B 110 kV
2.1 kA

10-Mr2/Nte-B

110 kV

2.1 kA

B-10-Mr2/Nte-2
110 kV

2.1 kA

B-10-Kbo/Nte-2
110 kV 2.1 kA

B-10-Bga-Nte-2
110 kV

2.1 kA B-10-Bga-Nte-1
110 kV

1.8 kA

B-10-Bga-Gsh-1
110 kV

1.8 kA

B-10-Bga-Gsh-2
110 kV

1.7 kA
G-Gsh-1-B

11 kV

12.7 kA

B-10-Bga-Bg2-1
110 kV

B-10-Bga-Bg2-2
110 kV

Bg2-10-B-2
110 kV

B-10-Mr2/Nte-1
110 kV

1.8 kA

B-10-Mr1-Mr2-2
110 kV
1.8 kA

B-10-Mr1-Mr2-1
110 kV

1.8 kA

B-.6-Mr1-Rz1-1
6.6 kV

9.0 kA

B-.6-Mr1-Rz1-2
6.6 kV

7.2 kA

G-Rz1-.06-B
0.6 kV

55.9 kA

B-10-Mr2-Rz2-1
110 kV

1.8 kA

B-10-Mr2-Rz2-2
110 kV

1.6 kA

G-Rz2-.6-B
6.6 kV

16.7 kA

B-20-Bwi-Kma-2
220 kV

B-10-Kma-Rz4-1
110 kV

B-10-Kma-Rz4-2
110 kV

G-Rz4-.6-B
6.6 kV

B-10-Kma-Rz3-1
110 kV

B-10-Kma-Rz3-2
110 kV

G-Rz3-.6-B
6.6 kV

220 kV

G-Kb2-1-B-2
11 kVG-Kb2-1-B-1

11 kV

G-Kibu Watt 2-1
G-Kibu Watt 2-2

Kibu Watt 2

G-Ruzizi 3

Ruzizi 3

G-Ruzizi 4

Ruzizi 4

Kamanyora

Kibogora

G-Ruzizi 2

8.55

Ruzizi 2

G-Ruzizi 1

32.4

Ruzizi 1

Mururu 1

.097

Mururu 2

G-Bugarama2

Bugarama2

G-Gishoma

7.39

C-Gishoma

Gishoma

Bugarama

Ntendezi

Open

Bugarama

Gishoma

Kibogora

Mururu 1

Mururu 2

Ntendezi

Ruzizi 1

Ruzizi 2

Kamanyora

Ruzizi 3 Ruzizi 4
G-Gishoma

G-Ruzizi 1

G-Ruzizi 2

G-Ruzizi 4

Kibu Watt 2

G-Ruzizi 3

G-Kibu Watt 2-1
G-Kibu Watt 2-2

G-Bugarama2

Bugarama2

C-Gishoma

10-Kbo/Kro/Mr2-B
110 kV

10-Kbo/Nte-B 110 kV

10-Mr2/Nte-B

110 kV

B-10-Kbo-Kro-1
110 kV

B-10-Kbo/Nte-2
110 kV

B-10-Mr2/Nte-2
110 kV

B-10-Bga-Nte-2
110 kV

B-10-Bga-Nte-1
110 kV

B-10-Bga-Gsh-1
110 kV

B-20-Bwi-Kma-2
220 kV

B-10-Kma-Rz4-1
110 kVB-10-Kma-Rz3-1

110 kV

B-10-Kma-Rz3-2
110 kV

B-10-Kma-Rz4-2
110 kV

B-.6-Mr1-Rz1-1
6.6 kV

B-10-Mr1-Mr2-1
110 kV

B-10-Mr1-Mr2-2
110 kV

B-10-Mr2/Nte-1
110 kV

B-10-Mr2-Rz2-1
110 kV

B-10-Bga-Gsh-2
110 kV

B-10-Kli-Rka-1
110 kV

B-10-Kgo-Kli-2
110 kV

B-.6-Mr1-Rz1-2
6.6 kV

B-10-Mr2-Rz2-2
110 kV

G-Gsh-1-B
11 kV

G-Rz1-.06-B
0.6 kV

G-Rz2-.6-B
6.6 kV

G-Rz4-.6-B
6.6 kV

220 kV

G-Rz3-.6-B
6.6 kV

G-Kb2-1-B-1
11 kV

G-Kb2-1-B-2
11 kV

B-10-Bga-Bg2-1
110 kV

B-10-Bga-Bg2-2
110 kV

Bg2-10-B-2
110 kV
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.48
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1.28

.77
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1.28
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1.55
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1.33
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1.83

1.7
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.377

1.41

1.74

.377

.31.3

5.48 1.58

5.36

23.56

8.16

1.41
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.41
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1.76
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1.7
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2.1 kA

2.1 kA

2.3 kA

.005
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.77
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Open

1.74
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1.9 kA
3.3 kA

3.3 kA .642

2.1 kA1.28

2.1 kA

.377

1.76

2.1 kA

.481.65

1.8 kA

1.8 kA

1.41

.398

1.29

.521

9.0 kA

7.41.58

1.8 kA
1.7

.097

1.8 kA

.097

1.71

1.8 kA

.397 1.41

1.8 kA

1.51.3

1.7 kA

.41 1.26

4.4 kA
.638 4.4 kA 1.06

7.2 kA

5.48

1.6 kA

1.3

12.7 kA
5.36

55.9 kA
23.56

32.4

16.7 kA
8.16

8.55

7.39

2.68

1.7

.309
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3.77 3.35

B-20-Mra-Sha-2S
220 kV

20-Mra-B
220 kV 1.9 kA

B-20-Mra-Sha-2D
220 kV

2.0 kA

B-20-Sha-Rlm-1D
220 kV

2.0 kA

B-20-Sha-Rlm-2D
220 kV

2.0 kA

B-20-Sha-Rlm-2S
220 kV

B-20-Sha-Rlm-1S
220 kV

B-20-Rlm-Rwa-1D
220 kV

2.0 kA

B-20-Rlm-Rwa-2D
220 kV

2.0 kA

B-20-Kgo-Rwa-2
220 kV

2.0 kA

B-20-Kgo-Rwa-1
220 kV

2.0 kA

B-10-Jb1-Rln-2
110 kV

3.9 kA

B-1-Jb1-Jb3-1
15 kV

11.5 kA

B-1-Jb1-Jb3-2
15 kV

9.8 kA

G-Jb3-1-B
15 kV

9.8 kA

B-10-Bre-Jb1-2
110 kV

3.9 kA

B-10-Bre-Jb1-1
110 kV

3.9 kA

B-10-Bre-Sha-1D
110 kV

3.9 kA

B-10-Bre-Sha-2D
110 kV

3.9 kA

B-10-Bre-Jb1-D1
110 kV

B-10-Bre-Jb1-D2
110 kV

B-10-Bre-Sha-1D_T1
110 kV

B-10-Bre-Sha-2D_T1
110 kV

B-10-Bre-Gso-1
110 kV

3.9 kA

10-Bre/Gso/Msh-B
110 kV

2.9 kA

B-10-Gso-Msh-2
110 kV

2.5 kA B-10-Msh-Rbo-1
110 kV

B-10-Msh-Rbo-2
110 kV

B-10-Air-Rbo-2
110 kV

B-10-Air-Rbo-1
110 kV

B-10-Air-Rlm-1_S
110 kV

B-10-Air-Rlm-2_S
110 kV

B-10-Msh-Nga-1
110 kV

2.5 kA

B-10-Msh-Nga-2
110 kV

2.1 kA

B-10-Nga-Rln-1
110 kV 2.1 kA

B-10-Kba-Msh-2
110 kV

2.5 kA

10-Kba/Msh/Rwi-B
110 kV 1.7 kA

B-10-Kba-Kre-1
110 kV

1.7 kA

B-10-Kba-Kre-2
110 kV
1.2 kA

B-10-Kre-Nbu-1

110 kV

B-10-Kre-Nbu-2
110 kV

B-20-Nbu-Rsu-1
220 kV

B-20-Nbu-Rsu-2
220 kV

B-20-Rlm-Rsu-2S

220 kV

B-20-Rlm-Rsu-1S
220 kV

B-20-Rlm-Rsu-2D
220 kV

1.7 kA

B-20-Rlm-Rsu-1D
220 kV

2.0 kA

B-10-Kba-Rwi-2
110 kV

1.6 kA

G-Kse-1-B
110 kV

2.9 kA

B-10-Gso-Nde-1
110 kV

2.9 kA

B-10-Gso-Nde-2
110 kV
2.6 kA

B-10-Gha-Nde-2
110 kV

2.3 kA

B-10-Gha-Nde-1
110 kV

3.0 kA

B-10-Gha-MKi-1
110 kV

3.0 kA

B-10-Gha-MKi-2
110 kV

3.7 kA

10-Gko/Kgo/MKi-B
110 kV

3.7 kA

B-10-Gko-MKi-1
110 kV

3.6 kA

G-Gko-3-B
15 kV

12.4 kA

G-Gko-1-B
15 kV
12.4 kA

B-10-Gko-Jb1-1
110 kV

3.6 kA

B-10-Gko-Jb1-2

110 kV 3.9 kA

G-Gko-10-B
110 kV

3.6 kA

B-10-MKi-Nbg-2
110 kV

3.7 kA

B-10-MKi-Nbg-1

110 kV
3.6 kA

B-10-Jb1-Nbg-2
110 kV

3.6 kA

B-10-Jb1-Nbg-1
110 kV

3.9 kA

B-10-Bre-Sha-1S
110 kV

B-10-Bre-Sha-2S
110 kV

B-10-Jb1-Jb2-1
110 kV

3.9 kA

B-10-Jb1-Jb2-2
110 kV

3.7 kA

G-Jb2-10-B
110 kV

3.7 kA

B-20-Rba-Sha-2
220 kV

2.0 kA

G-Jabana 2

3.74

Jabana 2

C-Nyabugogo

Nyabugogo

G-Gikondo-10

3.61

G-Gikondo-1

12.38

G-Ren AGGREKO

12.38Gikondo

C-Mt.Kigali

Mt.Kigali

Gahanga

C-Ndera

Ndera

G-KSEZ HFO

Gasogi

C-Kirehe

1.73

Rusumo

Nyabugari

Kirehe

Kabarondo

C-Ngarama

Ngarama

Air Port

C-Rubona

Rubona

C-Musha

MushaBirembo

G-Jabana 3

9.79

Jabana 3

Jabana 1

Rwabusoro

Rilima

1.35

Mirama
200 MVAsc

.525

Shango

C-Shango

Air Port

Birembo

Gahanga

Gasogi

Gikondo

Jabana 1Jabana 2

Jabana 3

Kabarondo

Kirehe

Mt.Kigali

Musha

Ndera

Ngarama

Nyabugari

Rilima

Rubona

Rusumo

Rwabusoro

Nyabugogo

Shango

G-Gikondo-1

G-Jabana 2

G-Jabana 3
G-Gikondo-10

C-Ngarama

C-Rubona

G-Ren AGGREKO

G-KSEZ HFO

C-Nyabugogo

C-Musha

C-Mt.Kigali

C-Shango

C-Ndera

C-Kirehe

Mirama
200 MVAsc

10-Bre/Gso/Msh-B
110 kV

10-Gko/Kgo/MKi-B
110 kV

20-Mra-B
220 kV

10-Kba/Msh/Rwi-B
110 kV

B-20-Kgo-Kli-1
220 kV

B-20-Kgo-Rwa-1
220 kV

B-20-Kgo-Rwa-2
220 kV

B-20-Rlm-Rsu-1S
220 kV

B-20-Rlm-Rsu-1D
220 kV

B-20-Sha-Rlm-2S
220 kV

B-20-Sha-Rlm-2D
220 kV

B-10-Air-Rlm-1_S
110 kV

B-10-Air-Rlm-2_S
110 kV

B-10-Msh-Rbo-2
110 kV

B-10-Msh-Rbo-1
110 kV

B-10-Msh-Nga-1
110 kV

B-10-Gso-Msh-2
110 kV

B-10-Kba-Msh-2
110 kV

B-10-Bre-Gso-1
110 kV

B-10-Bre-Jb1-1
110 kV

B-10-Bre-Sha-1S
110 kV B-10-Bre-Sha-1D

110 kV

B-10-Gso-Nde-2
110 kV

B-10-Gso-Nde-1
110 kV

B-10-Gha-Nde-2
110 kV

B-10-Gha-Nde-1
110 kV

B-10-Gko-MKi-1
110 kV

B-10-Gko-Jb1-1
110 kV

B-10-Gko-Jb1-2

110 kV

B-10-Jb1-Nbg-1
110 kV

B-10-Jb1-Nbg-2
110 kV

B-10-MKi-Nbg-1

110 kV

B-10-MKi-Nbg-2
110 kV

B-10-Gha-MKi-2
110 kV

B-10-Gha-MKi-1
110 kV

B-10-Jb1-Jb2-1
110 kV

B-10-Jb1-Jb2-2
110 kV

B-1-Jb1-Jb3-1
15 kV

B-1-Jb1-Jb3-2
15 kV

B-10-Jb1-Rln-2
110 kV

B-20-Mra-Sha-2S
220 kV

B-20-Mra-Sha-2D
220 kV

B-10-Nga-Rln-1
110 kV

B-10-Kba-Kre-1
110 kV

B-10-Kba-Kre-2
110 kV

B-10-Kba-Rwi-2
110 kV

B-20-Nbu-Rsu-1
220 kV

B-10-Kre-Nbu-1

110 kV

B-10-Kre-Nbu-2
110 kV

B-20-Nbu-Rsu-2
220 kV

B-20-Rlm-Rsu-2S

220 kV

B-20-Rlm-Rsu-2D
220 kV

B-20-Sha-Rlm-1S
220 kV

B-20-Sha-Rlm-1D
220 kV

B-10-Bre-Jb1-2
110 kV

B-10-Bre-Sha-2S
110 kVB-10-Bre-Sha-2D

110 kV

B-20-Rba-Sha-2
220 kV B-10-Msh-Nga-2

110 kV

B-20-Rlm-Rwa-2D
220 kV

B-20-Rlm-Rwa-1D
220 kV

B-10-Air-Rbo-1
110 kV

B-10-Air-Rbo-2
110 kV

G-Gko-1-B
15 kV

G-Jb2-10-B
110 kV

G-Jb3-1-B
15 kV

G-Gko-10-B
110 kV

G-Gko-3-B
15 kV

G-Kse-1-B
110 kV

B-10-Bre-Sha-1D_T1
110 kV

B-10-Bre-Sha-2D_T1
110 kV

B-10-Bre-Jb1-D1
110 kV

B-10-Bre-Jb1-D2
110 kV
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One-Line Diagram   -   OLV1 (Short-Circuit Analysis)
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One-Line Diagram   -   OLV1 (Short-Circuit Analysis)
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B-1-Kbu-KbW-1F_T
11 kV

18.6 kA

G-KbW-1-B-3
220 kV

2.1 kA
G-KbW-1-B-1

11 kV

16.6 kA

B-20-Bwi-KbW-2
220 kV

2.1 kA

B-20-Bwi-KbW-1
220 kV

2.2 kA

B-20-Bwi-Kma-1
220 kV

B-20-Bwi-Rba-1S
220 kV

B-20-Bwi-Rba-2S

220 kV

B-20-Kri-Rba-2

220 kV
2.1 kA

B-20-Kri-Rba-1

220 kV

1.9 kA

G-Kri-20-B
220 kV

B-3-Kri-Cmp/Kya-1
30 kV

3-Cmp/Kri/Kya-B
30 kV

B-3-Cmp-Kri-2
30 kV

B-3-Cmp-Mku-1
30 kV

B-3-Cmp-Mku-2
30 kV

B-10-Mku-Nta-1
110 kV 2.9 kA

B-10-Mku-Nta-2
110 kV

2.1 kA
Nta-.6-B-3

6.6 kV
20.2 kA

B-3-Cmp-Nta-2
30 kV

B-3-Cmp-Nta-1
30 kV

B-10-Mku-Nbi-1
110 kV

2.9 kA

B-B-10-Mku-Nbi-1-2
110 kV

2.7 kA

B-10-Nbi-Ny1-1
110 kV

2.7 kA

B-10-Nbi-Ny1-2
110 kV

3.6 kA

G-Ny1-3-B
110 kV

3.6 kA

B-10-Kli-Ny1-2
110 kV

3.6 kA

B-10-Kli-Ny1-1
110 kV

4.9 kA

G-Mku-10-B
110 kV

2.9 kA
G-Mku-.6-B

6.6 kV

17.7 kA

B-10-Gfu-Mku-2
110 kV 2.9 kA

10-Gfu/Mku/Rln-B
110 kV

2.9 kA

10-Gfu/Jb1/Rln-B
110 kV

3.3 kA B-10-Nga-Rln-2
110 kV

3.3 kA
B-10-Ny2-Rln-2

110 kV
3.3 kA

B-10-Ny2-Rln-1
110 kV
2.5 kA

G-Ny2-3-B
110 kV

2.5 kA

B-10-Kni-Mku-1
110 kV

B-10-Kni-Mku-2
110 kV

Kni-10-B-2
110 kV

3-Ghi/Kri/Kya-B
30 kV

G-Kya-3-B-2
30 kV

B-Ghi-Ghi/Kya-1
30 kV

B-3-Ghi-Gse-1
30 kV

B-3-Ghi-Gse-2
30 kV

G-Gse-.6-B
6.6 kV

G-Ghi-.6-B
6.6 kV

B-3-Cyi-Ghi-2
30 kV

0.348 kA

3-Cyi-Ghi-B
30 kV

0.521 kA

3-Cyi/Nko-B
30 kV

0.503 kA

B-3-Cyi-Cyi/Nko-1
30 kV

0.469 kA

G-Cyi-3-B
30 kV

0.469 kA

B-3-Nko-Cyi/Nko-1
30 kV

0.463 kA

G-Nko-3-B
30 kV

0.463 kA

B-20-Bwi-Rba-2D
220 kV

2.1 kA

B-20-Bwi-Rba-1D
220 kV

2.2 kA

B-20-Rba-Sha-1
220 kV

2.1 kA

B-20-Smb-Rba-2

220 kV

2.1 kA
B-20-Smb-Rba-1

220 kV

2.0 kAG-Smb-1-B
11 kV

25.8 kA

B-20-Gma-Rba-2
220 kV

20-Gma-B
220 kV

B-20-Kli-Bwi-1
220 kV

2.2 kA

B-20-Kli-Bwi-2
220 kV

2.4 kA

B-20-Bwi-KB2-1
220 kV

2.2 kA

Goma
200 MVAsc

G-Smbion

25.77

Smbion

G-Nkora

.402

Nkora

G-Cyimbiri

.436

Cyimbiri

G-Gihira

G-Gisenyi

Gisenyi

C-Gihira

Gihira

G-Keya-.6

Keya

G-Kinigi-1

Kinigi

C-Gifurwe

Gifurwe

G-Nyabarongo 2

2.53

Nyabarongo 2

C-Rulindo

Rulindo

G-Mukungwa-.6

10.34

G-Mukungwa-10

2.9

G-Nyabarongo 1

2.97

Nyabarongo 1

Nyabihu

G-Ntaruka

13.52

Ntaruka

C-Mukungwa

Mukungwa

Camp Belge

G-Karisimbi

Karisimbi

Rubabu

Bwishura

2.11

G-Kibu Watt-1

10.13

G-Kibu Watt-3
G-Kibu Watt-2

13.37

Kibu Watt

Kibuye

Karongi

Kilinda

Nyabarongo 2

Bwishura

Camp Belge

Cyimbiri

Gifurwe

Gihira

Gisenyi

Karisimbi

Karongi

Keya

Kibuye

Kibu Watt

Mukungwa

Nkora

Ntaruka

Nyabarongo 1

Nyabihu

Rubabu

Rulindo

Kilinda

G-Gihira

G-Gisenyi

G-Mukungwa-.6

G-Mukungwa-10

G-Ntaruka

G-Nyabarongo 2

G-Kibu Watt-1

G-Kibu Watt-2

G-Cyimbiri

G-Karisimbi

G-Nyabarongo 1

G-Nkora

G-Kibu Watt-3

C-Mukungwa

G-Keya-.6

Smbion

G-Smbion

C-Gifurwe

C-Rulindo

G-Kinigi-1

Kinigi

C-Gihira

Goma
200 MVAsc

20-Gma-B
220 kV

3-Ghi/Kri/Kya-B
30 kV

3-Cmp/Kri/Kya-B
30 kV

10-Gfu/Mku/Rln-B
110 kV 10-Gfu/Jb1/Rln-B

110 kV

3-Cyi/Nko-B
30 kV

3-Kro/Kbu-B
30 kV

3-Cyi-Ghi-B
30 kV

B-20-Gma-Rba-2
220 kV

B-20-Kri-Rba-2

220 kV

B-20-Rba-Sha-1
220 kV

B-20-Bwi-Kma-1
220 kV

B-20-Kli-Bwi-1
220 kV

B-Ghi-Ghi/Kya-1
30 kV

B-3-Ghi-Gse-2
30 kV

B-3-Ghi-Gse-1
30 kV

B-3-Cyi-Cyi/Nko-1
30 kV

B-3-Nko-Cyi/Nko-1
30 kV

B-3-Kbu-Kro/Nko-2
30 kV

B-3-Kbu-Kro-2
30 kV

B-10-Kli-Kro-1
110 kV

B-20-Kri-Rba-1

220 kV

B-3-Cmp-Kri-2
30 kV

B-3-Cmp-Mku-1
30 kV

B-3-Cmp-Nta-1
30 kV

B-3-Cmp-Mku-2
30 kV

B-3-Cmp-Nta-2
30 kV

B-10-Mku-Nta-2
110 kV

B-10-Gfu-Mku-2
110 kV

B-10-Mku-Nbi-1
110 kV

B-B-10-Mku-Nbi-1-2
110 kV

B-10-Nbi-Ny1-1
110 kV

B-10-Nbi-Ny1-2
110 kV

B-10-Kli-Ny1-2
110 kV

B-10-Kli-Ny1-1
110 kV

B-10-Kli-Kro-2
110 kV

B-20-Kgo-Kli-2
220 kV

B-10-Ny2-Rln-2
110 kV

B-10-Nga-Rln-2
110 kV

B-3-Cyi-Ghi-2
30 kV

B-10-Kbu-Kro-1
110 kV

B-10-Kbu-Kro-2
110 kV

B-20-Kli-Bwi-2
220 kV

B-10-Mku-Nta-1
110 kV

B-3-Kri-Cmp/Kya-1
30 kV

B-10-Ny2-Rln-1
110 kV

B-20-Bwi-Rba-2S

220 kV

B-20-Bwi-Rba-2D
220 kV

B-20-Bwi-Rba-1S
220 kV

B-20-Bwi-Rba-1D
220 kV

B-1-Kbu-KbW-1S
11 kV

B-1-Kbu-KbW-1D
11 kV

B-1-Kbu-KbW-2S
11 kV

B-1-Kbu-KbW-2D
11 kV

G-Ghi-.6-B
6.6 kV

G-Gse-.6-B
6.6 kV

G-Mku-.6-B
6.6 kV

G-Mku-10-B
110 kV

Nta-.6-B-3
6.6 kV

G-Ny2-3-B
110 kV

G-KbW-1-B-2
11 kVG-KbW-1-B-1

11 kV

G-Cyi-3-B
30 kV

G-Kri-20-B
220 kV

G-Ny1-3-B
110 kV

G-Nko-3-B
30 kV

B-20-Bwi-KB2-1
220 kV

B-20-Bwi-KB2-2

B-20-Bwi-KbW-1
220 kV

B-20-Bwi-KbW-2
220 kV

G-KbW-1-B-3
220 kV

B-1-Kbu-KbW-1F_T
11 kV

B-1-Kbu-KbW-2F_T
11 kV

G-Kya-3-B-2
30 kV

B-20-Smb-Rba-1
220 kV

B-20-Smb-Rba-2

220 kV

G-Smb-1-B
11 kV

B-10-Kni-Mku-1
110 kV

B-10-Kni-Mku-2
110 kV

Kni-10-B-2
110 kV

6.91

6.01

.436

.033

.348

.409

.095

.648

.086 .742

.402 .063

.087

.429

1.3

1.251.66
.9781.78

2.42

.481

2.35

.945

2.18

.93

1.35

1.02

.305

1.75

1.36

.785

.546

.014

2.52

2.12

2.11

1.19

.725

.687

1.48

1.43 .369

1.89

.91

.267

2.01

2.11

.033

6.53

3.27
2.11

2.9

7.35

.063

6.69

.624

2.53

25.77

1.43

.728

2.16

2.16

.033

.014

12.6

.838

.5

9.8

4

3.68

3.98

4.26

2.07

.954

1.89

3

1.13

1.88

2.6

1.61

1.37

1.35

.063

.323

1.41

2.8

.014

2.1

1.19

.913

2.1

3.32

.575

2.79

2.01

0.521 kA

0.829 kA

0.503 kA

3.3 kA

2.9 kA

.063

.033
.409

.742
.087

.429.095

1.25

.014
.978

1.66
1.78

.575

2.1 kA

2.1 kA

1.19 .91

2.2 kA

1.43.728

0.469 kA

.033 .436

0.463 kA

.402.063

0.924 kA

.086.838

.648 2.351.13

1.9 kA 1.89

2.1 kA

2.9 kA
1.31.61

2.9 kA
1.02

2.7 kA
1.37

1.35

2.7 kA

1.35

1.36

3.6 kA

.785

3.6 kA

1.41

2.18

4.9 kA
4

.93

4.9 kA

3.98.945

2.4 kA

3.3 kA

3.32

.014

3.3 kA

2.79 .546

0.348 kA

.348

2.9 kA

2.42

.5

3.5 kA

.481 3

2.4 kA

.369 2.07

1.75.323

2.9 kA
.305

2.5 kA

2.1 kA

2.2 kA

.725

1.19

2.52

.014

1.48.954

17.7 kA

10.34

7.35

2.9 kA
2.92.9

20.2 kA6.69

2.5 kA
2.53

16.6 kA

3.27
16.6 kA

6.53

0.469 kA

.033

3.6 kA
.624

2.97
0.463 kA .063

.402

.436

2.2 kA

10.13

13.37

2.2 kA

2.1 kA

2.11 2.11

2.1 kA2.11

2.11

18.6 kA

6.01

16.6 kA
6.91

9.8

12.6

2.53

13.52

2.8

1.43

2.16

.913

2.6

1.88

2.0 kA

2.1 kA

2.012.01

25.8 kA
25.77

25.77

2.16

2.12.1

1.89

B-10-Kgo-Kli-2
110 kV

4.9 kA

B-10-Kli-Rka-1
110 kV

4.9 kA

B-10-Kbo-Kro-1
110 kV
3.5 kA

10-Kbo/Kro/Mr2-B
110 kV

2.4 kA

10-Kbo/Nte-B 110 kV
2.2 kA

10-Mr2/Nte-B

110 kV

2.2 kA

B-10-Mr2/Nte-2
110 kV

2.2 kA

B-10-Kbo/Nte-2
110 kV 2.2 kA

B-10-Bga-Nte-2
110 kV

2.2 kA B-10-Bga-Nte-1
110 kV

1.8 kA

B-10-Bga-Gsh-1
110 kV

1.8 kA

B-10-Bga-Gsh-2
110 kV

1.7 kA
G-Gsh-1-B

11 kV

12.8 kA

B-10-Bga-Bg2-1
110 kV

B-10-Bga-Bg2-2
110 kV

Bg2-10-B-2
110 kV

B-10-Mr2/Nte-1
110 kV

1.8 kA

B-10-Mr1-Mr2-2
110 kV
1.8 kA

B-10-Mr1-Mr2-1
110 kV

1.8 kA

B-.6-Mr1-Rz1-1
6.6 kV

9.0 kA

B-.6-Mr1-Rz1-2
6.6 kV

7.2 kA

G-Rz1-.06-B
0.6 kV

55.9 kA

B-10-Mr2-Rz2-1
110 kV

1.8 kA

B-10-Mr2-Rz2-2
110 kV

1.6 kA

G-Rz2-.6-B
6.6 kV

16.7 kA

B-20-Bwi-Kma-2
220 kV

B-10-Kma-Rz4-1
110 kV

B-10-Kma-Rz4-2
110 kV

G-Rz4-.6-B
6.6 kV

B-10-Kma-Rz3-1
110 kV

B-10-Kma-Rz3-2
110 kV

G-Rz3-.6-B
6.6 kV

220 kV

2.1 kAG-Kb2-1-B-2
11 kVG-Kb2-1-B-1

11 kV

G-Kibu Watt 2-1
G-Kibu Watt 2-2

Kibu Watt 2

G-Ruzizi 3

Ruzizi 3

G-Ruzizi 4

Ruzizi 4

Kamanyora

Kibogora

G-Ruzizi 2

8.59

Ruzizi 2

G-Ruzizi 1

32.49

Ruzizi 1

Mururu 1

.098

Mururu 2

G-Bugarama2

Bugarama2

G-Gishoma

7.46

C-Gishoma

Gishoma

Bugarama

Ntendezi

Open

Bugarama

Gishoma

Kibogora

Mururu 1

Mururu 2

Ntendezi

Ruzizi 1

Ruzizi 2

Kamanyora

Ruzizi 3 Ruzizi 4
G-Gishoma

G-Ruzizi 1

G-Ruzizi 2

G-Ruzizi 4

Kibu Watt 2

G-Ruzizi 3

G-Kibu Watt 2-1
G-Kibu Watt 2-2

G-Bugarama2

Bugarama2

C-Gishoma

10-Kbo/Kro/Mr2-B
110 kV

10-Kbo/Nte-B 110 kV

10-Mr2/Nte-B

110 kV

B-10-Kbo-Kro-1
110 kV

B-10-Kbo/Nte-2
110 kV

B-10-Mr2/Nte-2
110 kV

B-10-Bga-Nte-2
110 kV

B-10-Bga-Nte-1
110 kV

B-10-Bga-Gsh-1
110 kV

B-20-Bwi-Kma-2
220 kV

B-10-Kma-Rz4-1
110 kVB-10-Kma-Rz3-1

110 kV

B-10-Kma-Rz3-2
110 kV

B-10-Kma-Rz4-2
110 kV

B-.6-Mr1-Rz1-1
6.6 kV

B-10-Mr1-Mr2-1
110 kV

B-10-Mr1-Mr2-2
110 kV

B-10-Mr2/Nte-1
110 kV

B-10-Mr2-Rz2-1
110 kV

B-10-Bga-Gsh-2
110 kV

B-10-Kli-Rka-1
110 kV

B-10-Kgo-Kli-2
110 kV

B-.6-Mr1-Rz1-2
6.6 kV

B-10-Mr2-Rz2-2
110 kV

G-Gsh-1-B
11 kV

G-Rz1-.06-B
0.6 kV

G-Rz2-.6-B
6.6 kV

G-Rz4-.6-B
6.6 kV

220 kV

G-Rz3-.6-B
6.6 kV

G-Kb2-1-B-1
11 kV

G-Kb2-1-B-2
11 kV

B-10-Bga-Bg2-1
110 kV

B-10-Bga-Bg2-2
110 kV

Bg2-10-B-2
110 kV

.398

1.28

.481

1.31

1.32

.773

.862

1.31

.644

1.6

1.25

1.45

.674

1.98

1.73

.098

.378

1.44

1.78

.378

.31.32

5.51 1.58

5.36

23.56

8.16

1.43

.522

.41

2.12

.006

2.84

7.45

1.54

1.73

.398

1.79

.865

1.69

1.7

.309

2.2 kA

2.2 kA

2.4 kA

.006

1.32

.773
1.6

.378

Open

1.78

.862

0.648 kA
3.5 kA

3.5 kA .644

2.2 kA1.31

2.2 kA

.378

1.79

2.2 kA

.4811.69

1.8 kA

1.8 kA

1.43

.398

1.31

.522

9.0 kA

7.451.58

1.8 kA
1.73

.098

1.8 kA

.098

1.73

1.8 kA

.398 1.44

1.8 kA

1.54.3

1.7 kA

.41 1.28

4.9 kA
.674 4.9 kA 1.25

7.2 kA

5.51

1.6 kA

1.32

12.8 kA
5.36

55.9 kA
23.56

32.49

16.7 kA
8.16

8.59

2.1 kA

2.122.12

7.46

2.84

1.7

.309

.865

4.26 3.68

B-20-Mra-Sha-2S
220 kV

20-Mra-B
220 kV 2.2 kA

B-20-Mra-Sha-2D
220 kV

2.6 kA

B-20-Sha-Rlm-1D
220 kV

2.6 kA

B-20-Sha-Rlm-2D
220 kV

2.6 kA

B-20-Sha-Rlm-2S
220 kV

B-20-Sha-Rlm-1S
220 kV

B-20-Rlm-Rwa-1D
220 kV

2.6 kA

B-20-Rlm-Rwa-2D
220 kV

2.6 kA

B-20-Kgo-Rwa-2
220 kV

2.6 kA

B-20-Kgo-Rwa-1
220 kV

2.5 kA

B-10-Jb1-Rln-2
110 kV

4.5 kA

B-1-Jb1-Jb3-1
15 kV

12.2 kA

B-1-Jb1-Jb3-2
15 kV

10.3 kA

G-Jb3-1-B
15 kV

10.3 kA

B-10-Bre-Jb1-2
110 kV

4.5 kA

B-10-Bre-Jb1-1
110 kV

4.6 kA

B-10-Bre-Sha-1D
110 kV

4.6 kA

B-10-Bre-Sha-2D
110 kV

4.6 kA

B-10-Bre-Jb1-D1
110 kV

B-10-Bre-Jb1-D2
110 kV

B-10-Bre-Sha-1D_T1
110 kV

B-10-Bre-Sha-2D_T1
110 kV

B-10-Bre-Gso-1
110 kV

4.6 kA

10-Bre/Gso/Msh-B
110 kV

3.4 kA

B-10-Gso-Msh-2
110 kV

3.1 kA B-10-Msh-Rbo-1
110 kV

B-10-Msh-Rbo-2
110 kV

B-10-Air-Rbo-2
110 kV

B-10-Air-Rbo-1
110 kV

B-10-Air-Rlm-1_S
110 kV

B-10-Air-Rlm-2_S
110 kV

B-10-Msh-Nga-1
110 kV

3.1 kA

B-10-Msh-Nga-2
110 kV

2.4 kA

B-10-Nga-Rln-1
110 kV 2.4 kA

B-10-Kba-Msh-2
110 kV

3.1 kA

10-Kba/Msh/Rwi-B
110 kV 2.5 kA

B-10-Kba-Kre-1
110 kV

2.5 kA

B-10-Kba-Kre-2
110 kV
2.3 kA

B-10-Kre-Nbu-1

110 kV

2.3 kA

B-10-Kre-Nbu-2
110 kV

2.5 kA

B-20-Nbu-Rsu-1
220 kV

2.1 kA

B-20-Nbu-Rsu-2
220 kV

2.1 kA

B-20-Rlm-Rsu-2S

220 kV

B-20-Rlm-Rsu-1S
220 kV

B-20-Rlm-Rsu-2D
220 kV

2.1 kA

B-20-Rlm-Rsu-1D
220 kV

2.6 kA

B-10-Kba-Rwi-2
110 kV

2.1 kA

G-Kse-1-B
110 kV

3.4 kA

B-10-Gso-Nde-1
110 kV

3.4 kA

B-10-Gso-Nde-2
110 kV
2.9 kA

B-10-Gha-Nde-2
110 kV

2.5 kA

B-10-Gha-Nde-1
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One-Line Diagram   -   OLV1 (Short-Circuit Analysis)
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B-3-Cmp-Nta-2
30 kV

B-10-Mku-Nta-2
110 kV

B-10-Gfu-Mku-2
110 kV

B-10-Mku-Nbi-1
110 kV

B-B-10-Mku-Nbi-1-2
110 kV

B-10-Nbi-Ny1-1
110 kV

B-10-Nbi-Ny1-2
110 kV

B-10-Kli-Ny1-2
110 kV

B-10-Kli-Ny1-1
110 kV

B-10-Kli-Kro-2
110 kV

B-20-Kgo-Kli-2
220 kV

B-10-Ny2-Rln-2
110 kV

B-10-Nga-Rln-2
110 kV

B-3-Cyi-Ghi-2
30 kV

B-10-Kbu-Kro-1
110 kV

B-10-Kbu-Kro-2
110 kV

B-20-Kli-Bwi-2
220 kV

B-10-Mku-Nta-1
110 kV

B-3-Kri-Cmp/Kya-1
30 kV

B-10-Ny2-Rln-1
110 kV

B-20-Bwi-Rba-2S

220 kV

B-20-Bwi-Rba-2D
220 kV

B-20-Bwi-Rba-1S
220 kV

B-20-Bwi-Rba-1D
220 kV

B-1-Kbu-KbW-1S
11 kV

B-1-Kbu-KbW-1D
11 kV

B-1-Kbu-KbW-2S
11 kV

B-1-Kbu-KbW-2D
11 kV

G-Ghi-.6-B
6.6 kV

G-Gse-.6-B
6.6 kV

G-Mku-.6-B
6.6 kV

G-Mku-10-B
110 kV

Nta-.6-B-3
6.6 kV

G-Ny2-3-B
110 kV

G-KbW-1-B-2
11 kVG-KbW-1-B-1

11 kV

G-Cyi-3-B
30 kV

G-Kri-20-B
220 kV

G-Ny1-3-B
110 kV

G-Nko-3-B
30 kV

B-20-Bwi-KB2-1
220 kV

B-20-Bwi-KB2-2

B-20-Bwi-KbW-1
220 kV

B-20-Bwi-KbW-2
220 kV

G-KbW-1-B-3
220 kV

B-1-Kbu-KbW-1F_T
11 kV

B-1-Kbu-KbW-2F_T
11 kV

G-Kya-3-B-2
30 kV

B-20-Smb-Rba-1
220 kV

B-20-Smb-Rba-2

220 kV

G-Smb-1-B
11 kV

B-10-Kni-Mku-1
110 kV

B-10-Kni-Mku-2
110 kV

Kni-10-B-2
110 kV

6.92

6.01

.436

.033

.348

.41

.095

.648

.086 .742

.402 .063

.087

.429

1.31

1.261.69
.9871.81

2.44

.481

2.39

.945

2.22

.937

1.36

1.03

.305

1.76

1.37

.794

.555

.014

2.55

2.39

2.38

.988

1.2

1.03

1.25

1.23 .748

2.19

.77

.534

1.7 .704

2.38

.033

6.53

3.27
2.38

2.93

7.35

.063

6.69

.624

2.56

17.85

1.24

1.2

2.43

2.43

.033

.014

12.66

.839

.5

9.8

4.1

3.76

4.09

4.36

1.83

1.33

2.19

3.04

1.13

1.9

2.63

1.62

1.38

1.36

.063

.323

1.41

2.84

.014

2.46

1.69

1.48

1.76

3.37

.583

2.83

.714

0.522 kA

0.829 kA

0.503 kA

3.4 kA

3.0 kA

.063

.033
.41

.742
.087

.429.095

1.26

.014
.987

1.69
1.81

.583

2.5 kA

2.5 kA

1.69 .77

2.4 kA

1.231.2

0.469 kA

.033 .436

0.463 kA

.402.063

0.925 kA

.086.839

.648 2.391.13

2.2 kA 2.19

2.1 kA

2.9 kA
1.311.62

2.9 kA
1.03

2.7 kA
1.38

1.36

2.7 kA

1.36

1.37

3.6 kA

.794

3.6 kA

1.41

2.22

5.0 kA
4.1

.937

5.0 kA

4.09.945

2.6 kA

3.4 kA

3.37

.014

3.4 kA

2.83 .555

0.348 kA

.348

2.9 kA

2.44

.5

3.5 kA

.481 3.04

2.6 kA

.748 1.83

1.76.323

2.9 kA
.305

2.6 kA

2.5 kA

2.4 kA

1.2

.988

2.55

.014

1.251.33

17.9 kA

10.54

7.35

2.9 kA
2.932.93

20.2 kA6.69

2.6 kA
2.56

16.6 kA

3.27
16.6 kA

6.53

0.469 kA

.033

3.6 kA
.624

3.02
0.463 kA .063

.402

.436

2.4 kA

10.15

13.39

2.4 kA

2.4 kA

2.38 2.38

2.4 kA2.38

2.38

18.7 kA

6.01

16.6 kA
6.92

9.8

12.66

2.56

13.57

2.84

1.24

2.43

1.48

2.63

1.9

2.4 kA

2.5 kA

.7041.7.714

40.9 kA
17.85

23.07

2.43

2.461.76

2.19

B-10-Kgo-Kli-2
110 kV

5.0 kA

B-10-Kli-Rka-1
110 kV

5.0 kA

B-10-Kbo-Kro-1
110 kV
3.5 kA

10-Kbo/Kro/Mr2-B
110 kV

2.4 kA

10-Kbo/Nte-B 110 kV
2.2 kA

10-Mr2/Nte-B

110 kV

2.2 kA

B-10-Mr2/Nte-2
110 kV

2.2 kA

B-10-Kbo/Nte-2
110 kV 2.2 kA

B-10-Bga-Nte-2
110 kV

2.2 kA B-10-Bga-Nte-1
110 kV

1.8 kA

B-10-Bga-Gsh-1
110 kV

1.8 kA

B-10-Bga-Gsh-2
110 kV

1.7 kA
G-Gsh-1-B

11 kV

12.8 kA

B-10-Bga-Bg2-1
110 kV

B-10-Bga-Bg2-2
110 kV

Bg2-10-B-2
110 kV

B-10-Mr2/Nte-1
110 kV

1.8 kA

B-10-Mr1-Mr2-2
110 kV
1.8 kA

B-10-Mr1-Mr2-1
110 kV

1.8 kA

B-.6-Mr1-Rz1-1
6.6 kV

9.0 kA

B-.6-Mr1-Rz1-2
6.6 kV

7.2 kA

G-Rz1-.06-B
0.6 kV

56.0 kA

B-10-Mr2-Rz2-1
110 kV

1.8 kA

B-10-Mr2-Rz2-2
110 kV

1.6 kA

G-Rz2-.6-B
6.6 kV

16.8 kA

B-20-Bwi-Kma-2
220 kV

B-10-Kma-Rz4-1
110 kV

B-10-Kma-Rz4-2
110 kV

G-Rz4-.6-B
6.6 kV

B-10-Kma-Rz3-1
110 kV

B-10-Kma-Rz3-2
110 kV

G-Rz3-.6-B
6.6 kV

220 kV

2.4 kAG-Kb2-1-B-2
11 kVG-Kb2-1-B-1

11 kV

G-Kibu Watt 2-1
G-Kibu Watt 2-2

Kibu Watt 2

G-Ruzizi 3

Ruzizi 3

G-Ruzizi 4

Ruzizi 4

Kamanyora

Kibogora

G-Ruzizi 2

8.6

Ruzizi 2

G-Ruzizi 1

32.5

Ruzizi 1

Mururu 1

.098

Mururu 2

G-Bugarama2

Bugarama2

G-Gishoma

7.47

C-Gishoma

Gishoma

Bugarama

Ntendezi

Open

Bugarama

Gishoma

Kibogora

Mururu 1

Mururu 2

Ntendezi

Ruzizi 1

Ruzizi 2

Kamanyora

Ruzizi 3 Ruzizi 4
G-Gishoma

G-Ruzizi 1

G-Ruzizi 2

G-Ruzizi 4

Kibu Watt 2

G-Ruzizi 3

G-Kibu Watt 2-1
G-Kibu Watt 2-2

G-Bugarama2

Bugarama2

C-Gishoma

10-Kbo/Kro/Mr2-B
110 kV

10-Kbo/Nte-B 110 kV

10-Mr2/Nte-B

110 kV

B-10-Kbo-Kro-1
110 kV

B-10-Kbo/Nte-2
110 kV

B-10-Mr2/Nte-2
110 kV

B-10-Bga-Nte-2
110 kV

B-10-Bga-Nte-1
110 kV

B-10-Bga-Gsh-1
110 kV

B-20-Bwi-Kma-2
220 kV

B-10-Kma-Rz4-1
110 kVB-10-Kma-Rz3-1

110 kV

B-10-Kma-Rz3-2
110 kV

B-10-Kma-Rz4-2
110 kV

B-.6-Mr1-Rz1-1
6.6 kV

B-10-Mr1-Mr2-1
110 kV

B-10-Mr1-Mr2-2
110 kV

B-10-Mr2/Nte-1
110 kV

B-10-Mr2-Rz2-1
110 kV

B-10-Bga-Gsh-2
110 kV

B-10-Kli-Rka-1
110 kV

B-10-Kgo-Kli-2
110 kV

B-.6-Mr1-Rz1-2
6.6 kV

B-10-Mr2-Rz2-2
110 kV

G-Gsh-1-B
11 kV

G-Rz1-.06-B
0.6 kV

G-Rz2-.6-B
6.6 kV

G-Rz4-.6-B
6.6 kV

220 kV

G-Rz3-.6-B
6.6 kV

G-Kb2-1-B-1
11 kV

G-Kb2-1-B-2
11 kV

B-10-Bga-Bg2-1
110 kV

B-10-Bga-Bg2-2
110 kV

Bg2-10-B-2
110 kV

.398

1.28

.481

1.31

1.32

.773

.862

1.32

.644

1.61

1.28

1.48

.679

2.01

1.73

.098

.378

1.44

1.79

.378

.31.32

5.51 1.58

5.36

23.56

8.16

1.44

.522

.41

2.39

.006

2.88

7.46

1.54

1.74

.398

1.8

.865

1.7

1.7

.309

2.2 kA

2.2 kA

2.4 kA

.006

1.32

.773
1.61

.378

Open

1.79

.862

0.648 kA
3.5 kA

3.5 kA .644

2.2 kA1.32

2.2 kA

.378

1.8

2.2 kA

.4811.7

1.8 kA

1.8 kA

1.44

.398

1.31

.522

9.0 kA

7.461.58

1.8 kA
1.73

.098

1.8 kA

.098

1.74

1.8 kA

.398 1.44

1.8 kA

1.54.3

1.7 kA

.41 1.28

5.0 kA
.679 5.0 kA 1.28

7.2 kA

5.51

1.6 kA

1.32

12.8 kA
5.36

56.0 kA
23.56

32.5

16.8 kA
8.16

8.6

2.4 kA

2.392.39

7.47

2.88

1.7

.309

.865

4.36 3.76

B-20-Mra-Sha-2S
220 kV

20-Mra-B
220 kV 2.3 kA

B-20-Mra-Sha-2D
220 kV

2.7 kA

B-20-Sha-Rlm-1D
220 kV

2.7 kA

B-20-Sha-Rlm-2D
220 kV

2.6 kA

B-20-Sha-Rlm-2S
220 kV

B-20-Sha-Rlm-1S
220 kV

B-20-Rlm-Rwa-1D
220 kV

2.6 kA

B-20-Rlm-Rwa-2D
220 kV

2.6 kA

B-20-Kgo-Rwa-2
220 kV

2.6 kA

B-20-Kgo-Rwa-1
220 kV

2.6 kA

B-10-Jb1-Rln-2
110 kV

4.6 kA

B-1-Jb1-Jb3-1
15 kV

12.2 kA

B-1-Jb1-Jb3-2
15 kV

10.3 kA

G-Jb3-1-B
15 kV

10.3 kA

B-10-Bre-Jb1-2
110 kV

4.6 kA

B-10-Bre-Jb1-1
110 kV

4.7 kA

B-10-Bre-Sha-1D
110 kV

4.7 kA

B-10-Bre-Sha-2D
110 kV

4.7 kA

B-10-Bre-Jb1-D1
110 kV

B-10-Bre-Jb1-D2
110 kV

B-10-Bre-Sha-1D_T1
110 kV

B-10-Bre-Sha-2D_T1
110 kV

B-10-Bre-Gso-1
110 kV

4.7 kA

10-Bre/Gso/Msh-B
110 kV

3.5 kA

B-10-Gso-Msh-2
110 kV

3.1 kA B-10-Msh-Rbo-1
110 kV

B-10-Msh-Rbo-2
110 kV

B-10-Air-Rbo-2
110 kV

B-10-Air-Rbo-1
110 kV

B-10-Air-Rlm-1_S
110 kV

B-10-Air-Rlm-2_S
110 kV

B-10-Msh-Nga-1
110 kV

3.1 kA

B-10-Msh-Nga-2
110 kV

2.4 kA

B-10-Nga-Rln-1
110 kV 2.4 kA

B-10-Kba-Msh-2
110 kV

3.1 kA

10-Kba/Msh/Rwi-B
110 kV 2.5 kA

B-10-Kba-Kre-1
110 kV

2.5 kA

B-10-Kba-Kre-2
110 kV
2.4 kA

B-10-Kre-Nbu-1

110 kV

2.4 kA

B-10-Kre-Nbu-2
110 kV

2.5 kA

B-20-Nbu-Rsu-1
220 kV

2.1 kA

B-20-Nbu-Rsu-2
220 kV

2.1 kA

B-20-Rlm-Rsu-2S

220 kV

B-20-Rlm-Rsu-1S
220 kV

B-20-Rlm-Rsu-2D
220 kV

2.1 kA

B-20-Rlm-Rsu-1D
220 kV

2.6 kA

B-10-Kba-Rwi-2
110 kV

2.1 kA

G-Kse-1-B
110 kV

3.5 kA

B-10-Gso-Nde-1
110 kV

3.5 kA

B-10-Gso-Nde-2
110 kV
3.0 kA

B-10-Gha-Nde-2
110 kV

2.5 kA

B-10-Gha-Nde-1
110 kV

3.4 kA

B-10-Gha-MKi-1
110 kV

3.4 kA

B-10-Gha-MKi-2
110 kV

4.3 kA

10-Gko/Kgo/MKi-B
110 kV

4.3 kA

B-10-Gko-MKi-1
110 kV

4.2 kA

G-Gko-3-B
15 kV

13.2 kA

G-Gko-1-B
15 kV
13.2 kA

B-10-Gko-Jb1-1
110 kV

4.2 kA

B-10-Gko-Jb1-2

110 kV 4.6 kA

G-Gko-10-B
110 kV

4.2 kA

B-10-MKi-Nbg-2
110 kV

4.3 kA

B-10-MKi-Nbg-1

110 kV
4.1 kA

B-10-Jb1-Nbg-2
110 kV

4.1 kA

B-10-Jb1-Nbg-1
110 kV

4.6 kA

B-10-Bre-Sha-1S
110 kV

B-10-Bre-Sha-2S
110 kV

B-10-Jb1-Jb2-1
110 kV

4.6 kA

B-10-Jb1-Jb2-2
110 kV

4.4 kA

G-Jb2-10-B
110 kV

4.4 kA

B-20-Rba-Sha-2
220 kV

2.7 kA

G-Jabana 2

4.41

Jabana 2

C-Nyabugogo

Nyabugogo

G-Gikondo-10

4.19

G-Gikondo-1

13.21

G-Ren AGGREKO

13.21Gikondo

C-Mt.Kigali

Mt.Kigali

Gahanga

C-Ndera

Ndera

G-KSEZ HFO

Gasogi

C-Kirehe

1.95

Rusumo

Nyabugari

Kirehe

Kabarondo

C-Ngarama

Ngarama

Air Port

C-Rubona

Rubona

C-Musha

MushaBirembo

G-Jabana 3

10.32

Jabana 3

Jabana 1

Rwabusoro

Rilima

1.79

Mirama
200 MVAsc

.525

Shango

C-Shango

Air Port

Birembo

Gahanga

Gasogi

Gikondo

Jabana 1Jabana 2

Jabana 3

Kabarondo

Kirehe

Mt.Kigali

Musha

Ndera

Ngarama

Nyabugari

Rilima

Rubona

Rusumo

Rwabusoro

Nyabugogo

Shango

G-Gikondo-1

G-Jabana 2

G-Jabana 3
G-Gikondo-10

C-Ngarama

C-Rubona

G-Ren AGGREKO

G-KSEZ HFO

C-Nyabugogo

C-Musha

C-Mt.Kigali

C-Shango

C-Ndera

C-Kirehe

Mirama
200 MVAsc

10-Bre/Gso/Msh-B
110 kV

10-Gko/Kgo/MKi-B
110 kV

20-Mra-B
220 kV

10-Kba/Msh/Rwi-B
110 kV

B-20-Kgo-Kli-1
220 kV

B-20-Kgo-Rwa-1
220 kV

B-20-Kgo-Rwa-2
220 kV

B-20-Rlm-Rsu-1S
220 kV

B-20-Rlm-Rsu-1D
220 kV

B-20-Sha-Rlm-2S
220 kV

B-20-Sha-Rlm-2D
220 kV

B-10-Air-Rlm-1_S
110 kV

B-10-Air-Rlm-2_S
110 kV

B-10-Msh-Rbo-2
110 kV

B-10-Msh-Rbo-1
110 kV

B-10-Msh-Nga-1
110 kV

B-10-Gso-Msh-2
110 kV

B-10-Kba-Msh-2
110 kV

B-10-Bre-Gso-1
110 kV

B-10-Bre-Jb1-1
110 kV

B-10-Bre-Sha-1S
110 kV B-10-Bre-Sha-1D

110 kV

B-10-Gso-Nde-2
110 kV

B-10-Gso-Nde-1
110 kV

B-10-Gha-Nde-2
110 kV

B-10-Gha-Nde-1
110 kV

B-10-Gko-MKi-1
110 kV

B-10-Gko-Jb1-1
110 kV

B-10-Gko-Jb1-2

110 kV

B-10-Jb1-Nbg-1
110 kV

B-10-Jb1-Nbg-2
110 kV

B-10-MKi-Nbg-1

110 kV

B-10-MKi-Nbg-2
110 kV

B-10-Gha-MKi-2
110 kV

B-10-Gha-MKi-1
110 kV

B-10-Jb1-Jb2-1
110 kV

B-10-Jb1-Jb2-2
110 kV

B-1-Jb1-Jb3-1
15 kV

B-1-Jb1-Jb3-2
15 kV

B-10-Jb1-Rln-2
110 kV

B-20-Mra-Sha-2S
220 kV

B-20-Mra-Sha-2D
220 kV

B-10-Nga-Rln-1
110 kV

B-10-Kba-Kre-1
110 kV

B-10-Kba-Kre-2
110 kV

B-10-Kba-Rwi-2
110 kV

B-20-Nbu-Rsu-1
220 kV

B-10-Kre-Nbu-1

110 kV

B-10-Kre-Nbu-2
110 kV

B-20-Nbu-Rsu-2
220 kV

B-20-Rlm-Rsu-2S

220 kV

B-20-Rlm-Rsu-2D
220 kV

B-20-Sha-Rlm-1S
220 kV

B-20-Sha-Rlm-1D
220 kV

B-10-Bre-Jb1-2
110 kV

B-10-Bre-Sha-2S
110 kVB-10-Bre-Sha-2D

110 kV

B-20-Rba-Sha-2
220 kV B-10-Msh-Nga-2

110 kV

B-20-Rlm-Rwa-2D
220 kV

B-20-Rlm-Rwa-1D
220 kV

B-10-Air-Rbo-1
110 kV

B-10-Air-Rbo-2
110 kV

G-Gko-1-B
15 kV

G-Jb2-10-B
110 kV

G-Jb3-1-B
15 kV

G-Gko-10-B
110 kV

G-Gko-3-B
15 kV

G-Kse-1-B
110 kV

B-10-Bre-Sha-1D_T1
110 kV

B-10-Bre-Sha-2D_T1
110 kV

B-10-Bre-Jb1-D1
110 kV

B-10-Bre-Jb1-D2
110 kV

10.32

.483
2.5

2.27 1.72

2

2.41

3.38

.066

2.46

.033

.783

2.11

1.96

1.45

.951
1.71

2.98

4.41

.664

2.23

.741

.896

1.02

.633

1.57

2.13

.014

1.3

1.03

1.34

.83

1.88

1.23

1.12

.622

1.27

1.291.1

.5

1.96

.189

1.96.121
1.16

1.3

.95

1.31

13.21 4.19

4.41

10.32

3.48

13.21

3

2.3
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One-Line Diagram   -   OLV1 (Short-Circuit Analysis)
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1.5 kA

B-10-Bga-Gsh-2
110 kV

1.3 kA
G-Gsh-1-B

11 kV

7.7 kA

B-10-Bga-Bg2-1
110 kV

B-10-Bga-Bg2-2
110 kV

Bg2-10-B-2
110 kV

B-10-Mr2/Nte-1
110 kV

1.7 kA

B-10-Mr1-Mr2-2
110 kV
1.7 kA

B-10-Mr1-Mr2-1
110 kV

1.7 kA

B-.6-Mr1-Rz1-1
6.6 kV

9.0 kA

B-.6-Mr1-Rz1-2
6.6 kV

7.2 kA

G-Rz1-.06-B
0.6 kV

55.9 kA

B-10-Mr2-Rz2-1
110 kV

1.7 kA

B-10-Mr2-Rz2-2
110 kV

1.5 kA

G-Rz2-.6-B
6.6 kV

16.4 kA

B-20-Bwi-Kma-2
220 kV

2.5 kA

B-10-Kma-Rz4-1
110 kV

3.9 kA

B-10-Kma-Rz4-2
110 kV

2.5 kA

G-Rz4-.6-B
6.6 kV

B-10-Kma-Rz3-1
110 kV

3.9 kA
B-10-Kma-Rz3-2

110 kV
3.4 kA

G-Rz3-.6-B
6.6 kV

47.4 kA

220 kV

4.3 kAG-Kb2-1-B-2
11 kVG-Kb2-1-B-1

11 kV

G-Kibu Watt 2-1
G-Kibu Watt 2-2

Kibu Watt 2

G-Ruzizi 3

20.9

Ruzizi 3

G-Ruzizi 4

Ruzizi 4

Kamanyora

Kibogora

G-Ruzizi 2

8.29

Ruzizi 2

G-Ruzizi 1

32.49

Ruzizi 1

Mururu 1

.105

Mururu 2

G-Bugarama2

Bugarama2

G-Gishoma

7.65

C-Gishoma

Gishoma

Bugarama

Ntendezi

Open

Bugarama

Gishoma

Kibogora

Mururu 1

Mururu 2

Ntendezi

Ruzizi 1

Ruzizi 2

Kamanyora

Ruzizi 3 Ruzizi 4
G-Gishoma

G-Ruzizi 1

G-Ruzizi 2

G-Ruzizi 4

Kibu Watt 2

G-Ruzizi 3

G-Kibu Watt 2-1
G-Kibu Watt 2-2

G-Bugarama2

Bugarama2

C-Gishoma

10-Kbo/Kro/Mr2-B
110 kV

10-Kbo/Nte-B 110 kV

10-Mr2/Nte-B

110 kV

B-10-Kbo-Kro-1
110 kV

B-10-Kbo/Nte-2
110 kV

B-10-Mr2/Nte-2
110 kV

B-10-Bga-Nte-2
110 kV

B-10-Bga-Nte-1
110 kV

B-10-Bga-Gsh-1
110 kV

B-20-Bwi-Kma-2
220 kV

B-10-Kma-Rz4-1
110 kVB-10-Kma-Rz3-1

110 kV

B-10-Kma-Rz3-2
110 kV

B-10-Kma-Rz4-2
110 kV

B-.6-Mr1-Rz1-1
6.6 kV

B-10-Mr1-Mr2-1
110 kV

B-10-Mr1-Mr2-2
110 kV

B-10-Mr2/Nte-1
110 kV

B-10-Mr2-Rz2-1
110 kV

B-10-Bga-Gsh-2
110 kV

B-10-Kli-Rka-1
110 kV

B-10-Kgo-Kli-2
110 kV

B-.6-Mr1-Rz1-2
6.6 kV

B-10-Mr2-Rz2-2
110 kV

G-Gsh-1-B
11 kV

G-Rz1-.06-B
0.6 kV

G-Rz2-.6-B
6.6 kV

G-Rz4-.6-B
6.6 kV

220 kV

G-Rz3-.6-B
6.6 kV

G-Kb2-1-B-1
11 kV

G-Kb2-1-B-2
11 kV

B-10-Bga-Bg2-1
110 kV

B-10-Bga-Bg2-2
110 kV

Bg2-10-B-2
110 kV

1.34

.131

1.37

1.41

.492

.526

1.4

.444

1.74

1.78

1.8

.808

2.27

2.4

.922

2.52

1.56

.105

.385

1.27

1.54

.384

.31.2

2.11

5.51 1.58

7.65

23.56

8.16

26.55

1.5

.134

1.34

4.28

.012

2.93 3.85

.42

3.31

7.46

1.38

1.57

.405

1.55

.527

1.8

1.7

.309

.99 2.52

47.4 kA

1.9 kA

1.9 kA

2.2 kA

.012

1.41

.492
1.74

.385

Open

1.54

.526

0.649 kA
3.8 kA

3.8 kA .444

1.9 kA1.4

1.9 kA

.384

1.55

1.9 kA

.1311.8

1.5 kA

1.5 kA

1.5

1.37

.134

2.5 kA
.42

2.11

3.9 kA

3.85

3.9 kA

2.93.922

3.4 kA

2.4

.99 2.5 kA
2.52

2.52

9.0 kA

7.461.58

1.7 kA
1.56

.105

1.7 kA

.105

1.57

1.7 kA

.405 1.27

1.7 kA

1.38.3

1.3 kA

1.34 1.34

6.4 kA
.808 6.4 kA 1.78

7.2 kA

5.51

1.5 kA

1.2

7.7 kA
7.65

55.9 kA
23.56

32.49

16.4 kA
8.16

8.29

4.3 kA

4.284.28

26.55

20.9

7.65

3.31

1.7

.309

.527

5.57 4.59

B-20-Mra-Sha-2S
220 kV

20-Mra-B
220 kV 3.7 kA

B-20-Mra-Sha-2D
220 kV

5.0 kA

B-20-Sha-Rlm-1D
220 kV

5.0 kA

B-20-Sha-Rlm-2D
220 kV

5.3 kA

B-20-Sha-Rlm-2S
220 kV

B-20-Sha-Rlm-1S
220 kV

B-20-Rlm-Rwa-1D
220 kV

5.3 kA

B-20-Rlm-Rwa-2D
220 kV

5.5 kA

B-20-Kgo-Rwa-2
220 kV

5.5 kA

B-20-Kgo-Rwa-1
220 kV

5.1 kA

B-10-Jb1-Rln-2
110 kV

6.7 kA

B-1-Jb1-Jb3-1
15 kV

13.9 kA

B-1-Jb1-Jb3-2
15 kV

11.5 kA

G-Jb3-1-B
15 kV

11.5 kA

B-10-Bre-Jb1-2
110 kV

6.7 kA

B-10-Bre-Jb1-1
110 kV

7.3 kA

B-10-Bre-Sha-1D
110 kV

7.3 kA

B-10-Bre-Sha-2D
110 kV

7.5 kA

B-10-Bre-Jb1-D1
110 kV

B-10-Bre-Jb1-D2
110 kV

B-10-Bre-Sha-1D_T1
110 kV

B-10-Bre-Sha-2D_T1
110 kV

B-10-Bre-Gso-1
110 kV

7.3 kA

10-Bre/Gso/Msh-B
110 kV

5.8 kA

B-10-Gso-Msh-2
110 kV

5.2 kA B-10-Msh-Rbo-1
110 kV

5.2 kA

B-10-Msh-Rbo-2
110 kV

4.5 kA

B-10-Air-Rbo-2
110 kV

4.5 kA

B-10-Air-Rbo-1
110 kV
4.4 kA

B-10-Air-Rlm-1_S
110 kV

4.4 kA

B-10-Air-Rlm-2_S
110 kV

5.2 kA

B-10-Msh-Nga-1
110 kV

5.2 kA

B-10-Msh-Nga-2
110 kV

3.1 kA

B-10-Nga-Rln-1
110 kV 3.1 kA

B-10-Kba-Msh-2
110 kV

5.2 kA

10-Kba/Msh/Rwi-B
110 kV 3.5 kA

B-10-Kba-Kre-1
110 kV

3.5 kA

B-10-Kba-Kre-2
110 kV
3.1 kA

B-10-Kre-Nbu-1

110 kV

3.1 kA

B-10-Kre-Nbu-2
110 kV

3.3 kA

B-20-Nbu-Rsu-1
220 kV

3.8 kA

B-20-Nbu-Rsu-2
220 kV

3.8 kA

B-20-Rlm-Rsu-2S

220 kV

B-20-Rlm-Rsu-1S
220 kV

B-20-Rlm-Rsu-2D
220 kV

3.8 kA

B-20-Rlm-Rsu-1D
220 kV

5.3 kA

B-10-Kba-Rwi-2
110 kV

2.8 kA

G-Kse-1-B
110 kV

5.8 kA

B-10-Gso-Nde-1
110 kV

5.8 kA

B-10-Gso-Nde-2
110 kV
5.3 kA

B-10-Gha-Nde-2
110 kV

5.3 kA

B-10-Gha-Nde-1
110 kV

5.3 kA

B-10-Gha-MKi-1
110 kV

5.3 kA

B-10-Gha-MKi-2
110 kV

6.2 kA

10-Gko/Kgo/MKi-B
110 kV

6.2 kA

B-10-Gko-MKi-1
110 kV

6.0 kA

G-Gko-3-B
15 kV

15.2 kA

G-Gko-1-B
15 kV
15.2 kA

B-10-Gko-Jb1-1
110 kV

6.0 kA

B-10-Gko-Jb1-2

110 kV 6.7 kA

G-Gko-10-B
110 kV

6.0 kA

B-10-MKi-Nbg-2
110 kV

6.2 kA

B-10-MKi-Nbg-1

110 kV
5.9 kA

B-10-Jb1-Nbg-2
110 kV

5.9 kA

B-10-Jb1-Nbg-1
110 kV

6.7 kA

B-10-Bre-Sha-1S
110 kV

B-10-Bre-Sha-2S
110 kV

B-10-Jb1-Jb2-1
110 kV

6.7 kA

B-10-Jb1-Jb2-2
110 kV

6.4 kA

G-Jb2-10-B
110 kV

6.4 kA

B-20-Rba-Sha-2
220 kV

5.0 kA

G-Jabana 2

6.38

Jabana 2

C-Nyabugogo

Nyabugogo

G-Gikondo-10

5.96

G-Gikondo-1

15.21

G-Ren AGGREKO

15.21Gikondo

C-Mt.Kigali

Mt.Kigali

Gahanga

C-Ndera

Ndera

G-KSEZ HFO

Gasogi

C-Kirehe

2.37

Rusumo

Nyabugari

Kirehe

Kabarondo

C-Ngarama

Ngarama

Air Port

C-Rubona

Rubona

C-Musha

MushaBirembo

G-Jabana 3

11.5

Jabana 3

Jabana 1

Rwabusoro

Rilima

3.14

Mirama
200 MVAsc

.525

Shango

C-Shango

Air Port

Birembo

Gahanga

Gasogi

Gikondo

Jabana 1Jabana 2

Jabana 3

Kabarondo

Kirehe

Mt.Kigali

Musha

Ndera

Ngarama

Nyabugari

Rilima

Rubona

Rusumo

Rwabusoro

Nyabugogo

Shango

G-Gikondo-1

G-Jabana 2

G-Jabana 3
G-Gikondo-10

C-Ngarama

C-Rubona

G-Ren AGGREKO

G-KSEZ HFO

C-Nyabugogo

C-Musha

C-Mt.Kigali

C-Shango

C-Ndera

C-Kirehe

Mirama
200 MVAsc

10-Bre/Gso/Msh-B
110 kV

10-Gko/Kgo/MKi-B
110 kV

20-Mra-B
220 kV

10-Kba/Msh/Rwi-B
110 kV

B-20-Kgo-Kli-1
220 kV

B-20-Kgo-Rwa-1
220 kV

B-20-Kgo-Rwa-2
220 kV

B-20-Rlm-Rsu-1S
220 kV

B-20-Rlm-Rsu-1D
220 kV

B-20-Sha-Rlm-2S
220 kV

B-20-Sha-Rlm-2D
220 kV

B-10-Air-Rlm-1_S
110 kV

B-10-Air-Rlm-2_S
110 kV

B-10-Msh-Rbo-2
110 kV

B-10-Msh-Rbo-1
110 kV

B-10-Msh-Nga-1
110 kV

B-10-Gso-Msh-2
110 kV

B-10-Kba-Msh-2
110 kV

B-10-Bre-Gso-1
110 kV

B-10-Bre-Jb1-1
110 kV

B-10-Bre-Sha-1S
110 kV B-10-Bre-Sha-1D

110 kV

B-10-Gso-Nde-2
110 kV

B-10-Gso-Nde-1
110 kV

B-10-Gha-Nde-2
110 kV

B-10-Gha-Nde-1
110 kV

B-10-Gko-MKi-1
110 kV

B-10-Gko-Jb1-1
110 kV

B-10-Gko-Jb1-2

110 kV

B-10-Jb1-Nbg-1
110 kV

B-10-Jb1-Nbg-2
110 kV

B-10-MKi-Nbg-1

110 kV

B-10-MKi-Nbg-2
110 kV

B-10-Gha-MKi-2
110 kV

B-10-Gha-MKi-1
110 kV

B-10-Jb1-Jb2-1
110 kV

B-10-Jb1-Jb2-2
110 kV

B-1-Jb1-Jb3-1
15 kV

B-1-Jb1-Jb3-2
15 kV

B-10-Jb1-Rln-2
110 kV

B-20-Mra-Sha-2S
220 kV

B-20-Mra-Sha-2D
220 kV

B-10-Nga-Rln-1
110 kV

B-10-Kba-Kre-1
110 kV

B-10-Kba-Kre-2
110 kV

B-10-Kba-Rwi-2
110 kV

B-20-Nbu-Rsu-1
220 kV

B-10-Kre-Nbu-1

110 kV

B-10-Kre-Nbu-2
110 kV

B-20-Nbu-Rsu-2
220 kV

B-20-Rlm-Rsu-2S

220 kV

B-20-Rlm-Rsu-2D
220 kV

B-20-Sha-Rlm-1S
220 kV

B-20-Sha-Rlm-1D
220 kV

B-10-Bre-Jb1-2
110 kV

B-10-Bre-Sha-2S
110 kVB-10-Bre-Sha-2D

110 kV

B-20-Rba-Sha-2
220 kV B-10-Msh-Nga-2

110 kV

B-20-Rlm-Rwa-2D
220 kV

B-20-Rlm-Rwa-1D
220 kV

B-10-Air-Rbo-1
110 kV

B-10-Air-Rbo-2
110 kV

G-Gko-1-B
15 kV

G-Jb2-10-B
110 kV

G-Jb3-1-B
15 kV

G-Gko-10-B
110 kV

G-Gko-3-B
15 kV

G-Kse-1-B
110 kV

B-10-Bre-Sha-1D_T1
110 kV

B-10-Bre-Sha-2D_T1
110 kV

B-10-Bre-Jb1-D1
110 kV

B-10-Bre-Jb1-D2
110 kV

11.5

1.51.52

2.6

1.28

1.13
2.6

3.37 2.05

2.78

3.98

3.48

1.21

1.93

1.81

1.11

2.88

2.94

1.86

1.7
2.34

1.45

3.27

6.38

.946

3.05

1.15

1.11

1.39

.773

2.3

2.81

.027

1.54

1.48

1.71

1.12

2.75

1.57

1.55

.704

1.23

2.92

1.53

1.423.25

.5

3.55

.257

3.28.401
3.06

1.94

2.67

1.58

15.21 5.96

6.38

11.5

5.8

15.21

2.88

1.78

5.24

3.32

6.16

1.86

3.53

3.02

3.08

1.5

4.35

5.8

5.77

6.71

5.56

3.34

5.6113.94

6.38

11.5

1.14

2.35

1.85

1.41

1.73

4.65

5.01

2.83

4.52

4.452.89

3.99

3.1

2.8

2.26

.259

3.32

1.98

1.58

1.56

2.97

1.55

3.96

2.25

3.73

4.91 .548

3.57

4.04 3.52

.027

4.77

3.98

4.47

2.3

15.2 kA

3.5 kA

3.7 kA

6.2 kA

5.8 kA
2.6

1.5

1.7

2.83

1.54

1.86

.525

2.3 .027

5.1 kA

1.47 1.85 3.25

5.5 kA

4.041.42
5.3 kA

.4014.91

5.3 kA

1.58

4.4 kA

5.2 kA
3.96

1.28

2.6

1.78

4.5 kA
1.55

2.92

5.2 kA

5.2 kA 4.52

.704

5.2 kA 5.2 kA

2.892.34 .7734.45
7.3 kA

1.136.16

7.3 kA

5.242.05

7.3 kA
3.98

5.3 kA

5.8 kA
1.45

4.35

5.3 kA

5.3 kA

3.32

1.93

1.98

3.27

1.813.53

6.0 kA

6.0 kA
3.08

2.88

2.94

6.7 kA
1.11

6.7 kA

5.9 kA

5.77

.946

3.05

5.9 kA
2.75

6.2 kA

1.57 6.2 kA

1.21

5.3 kA

1.863.48

6.7 kA

6.71
6.4 kA

6.386.38

13.9 kA

11.5 kA 11.5

11.5

6.7 kA
5.56

1.15

5.0 kA

.5

3.1 kA

1.53

1.58

3.5 kA

2.35

1.11

3.1 kA 1.73

1.39

2.8 kA

.0272.81

3.8 kA

3.1 kA

3.3 kA

1.41

1.71

1.12

2.26

.259

3.55

3.8 kA

.257

3.8 kA

.5483.28

5.0 kA

2.672.3

6.7 kA

3.373.34

7.5 kA

5.0 kA

.989 3.98
3.1 kA

1.55

5.5 kA

5.3 kA

2.253.06

1.943.52

4.4 kA
4.5 kA

2.971.51.52

2.88

2.78

3.99

1.23

1.56

15.2 kA 15.21

6.4 kA

6.38

6.38

11.5 kA

11.5

11.5

6.0 kA

5.96

5.96

3.14

1.14

5.01

4.65

2.8

3.1

13.94

3.73

3.57

4.47

4.77

3.32

3.02

15.21

15.21

15.21

5.8 kA5.8

5.8

5.61

B-20-Rlm-Rwa-2S

220 kV

B-20-Rlm-Rwa-1S
220 kV

G-Rwa-3-B
220 kV
5.5 kA

G-NtB-3-B
30 kV

5.0 kA

B-10-Kgo-Kli-1
110 kV6.3 kA

B-10-Kli-Rka-2
110 kV

3.9 kA

G-Rka5-3-B
30 kV
4.9 kA

B-10-Hye-Rka-2
110 kV

3.9 kA

B-10-Hye-Rka-1
110 kV

3.9 kA
B-10-Bta-Hye-2
110 kV

3.9 kA

B-10-Bta-Hye-1
110 kV

5.1 kA

B-20-Bta-Mmb-1S
220 kV

B-20-Bta-Mmb-2S
220 kV

B-20-Bta-Mmb-2D

220 kV

5.1 kA

B-20-Bta-Mmb-1D
220 kV 4.8 kA

B-20-Mmb-Rwa-1D
220 kV

5.1 kA

B-20-Mmb-Rwa-2D
220 kV

5.5 kA

G-Mmb-3-B
220 kV

5.1 kA

B-20-Mmb-Rwa-1S
220 kV

B-20-Mmb-Rwa-2S
220 kV

B-10-Bta-Kgo-1
110 kV

5.1 kA

B-10-Bta-Kgo-2
110 kV
6.3 kA

B-20-Bta-Gte-S
220 kV

20-Gte-B
220 kV

4.4 kA

B-20-Bta-Gte-D
220 kV 4.8 kA

G-Rsu-10-B
110 kV

3.1 kAB-10-Kgo-MKi-2
110 kV

6.3 kA G-Rusumo

Gitega

200 MVAsc

.525

3.85

G-Mamba

4.17

Mamba

Butare

Huye

G-Rukarara5

4.55

Rukarara

C-Kigoma
G-Ntaruka B

4.42

Kigoma

G-Rwabusoro

4.91

Butare

Huye

Mamba

Rukarara

Kigoma

G-Rwabusoro

G-Mamba

G-Rusumo

C-Kigoma

G-Rukarara5

G-Ntaruka B

Gitega

200 MVAsc

20-Gte-B
220 kV

B-10-Kli-Rka-2
110 kV

B-10-Hye-Rka-2
110 kV

B-10-Kgo-Kli-1
110 kV

B-10-Hye-Rka-1
110 kV

B-10-Bta-Hye-1
110 kV

B-10-Bta-Kgo-1
110 kV

B-20-Mmb-Rwa-2S
220 kV
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One-Line Diagram   -   OLV1 (Short-Circuit Analysis)
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One-Line Diagram   -   OLV1 (Short-Circuit Analysis)
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33.4 kA

B-10-Gfu-Mku-2
110 kV 3.8 kA

10-Gfu/Mku/Rln-B
110 kV

4.0 kA

10-Gfu/Jb1/Rln-B
110 kV

5.1 kA B-10-Nga-Rln-2
110 kV

5.1 kA
B-10-Ny2-Rln-2

110 kV
5.1 kA

B-10-Ny2-Rln-1
110 kV
3.7 kA

G-Ny2-3-B
110 kV

3.7 kA

B-10-Kni-Mku-1
110 kV

B-10-Kni-Mku-2
110 kV

Kni-10-B-2
110 kV

3-Ghi/Kri/Kya-B
30 kV

G-Kya-3-B-2
30 kV

B-Ghi-Ghi/Kya-1
30 kV

B-3-Ghi-Gse-1
30 kV

B-3-Ghi-Gse-2
30 kV

G-Gse-.6-B
6.6 kV

G-Ghi-.6-B
6.6 kV

B-3-Cyi-Ghi-2
30 kV

0.394 kA

3-Cyi-Ghi-B
30 kV

0.639 kA

3-Cyi/Nko-B
30 kV

0.608 kA

B-3-Cyi-Cyi/Nko-1
30 kV

0.557 kA

G-Cyi-3-B
30 kV

0.557 kA

B-3-Nko-Cyi/Nko-1
30 kV

0.548 kA

G-Nko-3-B
30 kV

0.548 kA

B-20-Bwi-Rba-2D
220 kV

6.0 kA

B-20-Bwi-Rba-1D
220 kV

6.2 kA

B-20-Rba-Sha-1
220 kV

6.0 kA

B-20-Smb-Rba-2

220 kV

6.0 kA
B-20-Smb-Rba-1

220 kV

5.6 kAG-Smb-1-B
11 kV

75.3 kA

B-20-Gma-Rba-2
220 kV

6.0 kA

20-Gma-B
220 kV

4.8 kA

B-20-Kli-Bwi-1
220 kV

6.2 kA

B-20-Kli-Bwi-2
220 kV

6.0 kA

B-20-Bwi-KB2-1
220 kV

6.2 kA

Goma
200 MVAsc

.525

G-Smbion

39.56

Smbion

G-Nkora

.487

Nkora

G-Cyimbiri

.525

Cyimbiri

G-Gihira

G-Gisenyi

Gisenyi

C-Gihira

Gihira

G-Keya-.6

Keya

G-Kinigi-1

Kinigi

C-Gifurwe

Gifurwe

G-Nyabarongo 2

3.27

Nyabarongo 2

C-Rulindo

Rulindo

G-Mukungwa-.6

26.02

G-Mukungwa-10

3.78

G-Nyabarongo 1

3.86

Nyabarongo 1

Nyabihu

G-Ntaruka

15.14

Ntaruka

C-Mukungwa

Mukungwa

Camp Belge

G-Karisimbi

Karisimbi

Rubabu

Bwishura

.861

G-Kibu Watt-1

10.42

G-Kibu Watt-3
G-Kibu Watt-2

13.66

Kibu Watt

Kibuye

Karongi

Kilinda

Nyabarongo 2

Bwishura

Camp Belge

Cyimbiri

Gifurwe

Gihira

Gisenyi

Karisimbi

Karongi

Keya

Kibuye

Kibu Watt

Mukungwa

Nkora

Ntaruka

Nyabarongo 1

Nyabihu

Rubabu

Rulindo

Kilinda

G-Gihira

G-Gisenyi

G-Mukungwa-.6

G-Mukungwa-10

G-Ntaruka

G-Nyabarongo 2

G-Kibu Watt-1

G-Kibu Watt-2

G-Cyimbiri

G-Karisimbi

G-Nyabarongo 1

G-Nkora

G-Kibu Watt-3

C-Mukungwa

G-Keya-.6

Smbion

G-Smbion

C-Gifurwe

C-Rulindo

G-Kinigi-1

Kinigi

C-Gihira

Goma
200 MVAsc

20-Gma-B
220 kV

3-Ghi/Kri/Kya-B
30 kV

3-Cmp/Kri/Kya-B
30 kV

10-Gfu/Mku/Rln-B
110 kV 10-Gfu/Jb1/Rln-B

110 kV

3-Cyi/Nko-B
30 kV

3-Kro/Kbu-B
30 kV

3-Cyi-Ghi-B
30 kV

B-20-Gma-Rba-2
220 kV

B-20-Kri-Rba-2

220 kV

B-20-Rba-Sha-1
220 kV

B-20-Bwi-Kma-1
220 kV

B-20-Kli-Bwi-1
220 kV

B-Ghi-Ghi/Kya-1
30 kV

B-3-Ghi-Gse-2
30 kV

B-3-Ghi-Gse-1
30 kV

B-3-Cyi-Cyi/Nko-1
30 kV

B-3-Nko-Cyi/Nko-1
30 kV

B-3-Kbu-Kro/Nko-2
30 kV

B-3-Kbu-Kro-2
30 kV

B-10-Kli-Kro-1
110 kV

B-20-Kri-Rba-1

220 kV

B-3-Cmp-Kri-2
30 kV

B-3-Cmp-Mku-1
30 kV

B-3-Cmp-Nta-1
30 kV

B-3-Cmp-Mku-2
30 kV

B-3-Cmp-Nta-2
30 kV

B-10-Mku-Nta-2
110 kV

B-10-Gfu-Mku-2
110 kV

B-10-Mku-Nbi-1
110 kV

B-B-10-Mku-Nbi-1-2
110 kV

B-10-Nbi-Ny1-1
110 kV

B-10-Nbi-Ny1-2
110 kV

B-10-Kli-Ny1-2
110 kV

B-10-Kli-Ny1-1
110 kV

B-10-Kli-Kro-2
110 kV

B-20-Kgo-Kli-2
220 kV

B-10-Ny2-Rln-2
110 kV

B-10-Nga-Rln-2
110 kV

B-3-Cyi-Ghi-2
30 kV

B-10-Kbu-Kro-1
110 kV

B-10-Kbu-Kro-2
110 kV

B-20-Kli-Bwi-2
220 kV

B-10-Mku-Nta-1
110 kV

B-3-Kri-Cmp/Kya-1
30 kV

B-10-Ny2-Rln-1
110 kV

B-20-Bwi-Rba-2S

220 kV

B-20-Bwi-Rba-2D
220 kV

B-20-Bwi-Rba-1S
220 kV

B-20-Bwi-Rba-1D
220 kV

B-1-Kbu-KbW-1S
11 kV

B-1-Kbu-KbW-1D
11 kV

B-1-Kbu-KbW-2S
11 kV

B-1-Kbu-KbW-2D
11 kV

G-Ghi-.6-B
6.6 kV

G-Gse-.6-B
6.6 kV

G-Mku-.6-B
6.6 kV

G-Mku-10-B
110 kV

Nta-.6-B-3
6.6 kV

G-Ny2-3-B
110 kV

G-KbW-1-B-2
11 kVG-KbW-1-B-1

11 kV

G-Cyi-3-B
30 kV

G-Kri-20-B
220 kV

G-Ny1-3-B
110 kV

G-Nko-3-B
30 kV

B-20-Bwi-KB2-1
220 kV

B-20-Bwi-KB2-2

B-20-Bwi-KbW-1
220 kV

B-20-Bwi-KbW-2
220 kV

G-KbW-1-B-3
220 kV

B-1-Kbu-KbW-1F_T
11 kV

B-1-Kbu-KbW-2F_T
11 kV

G-Kya-3-B-2
30 kV

B-20-Smb-Rba-1
220 kV

B-20-Smb-Rba-2

220 kV

G-Smb-1-B
11 kV

B-10-Kni-Mku-1
110 kV

B-10-Kni-Mku-2
110 kV

Kni-10-B-2
110 kV

7.2

6.01

.525

.033

.394

.517

.095

.902

.086 1.22

.487 .063

.087

.548

1.8

1.522.42
1.212.59

2.83

.481

2.97

.98

2.79

1.16

1.74

1.2

.321

2.1

1.57

1.04

.853

.455

3.23

5.96

.854

5.13

.807

2.9

2.38

4.29

.511

2.23

3.03

2.18 2.41

4.6

1.43

1.41

4.43 1.16

5.13

.033

6.53

3.27
.861

3.78

7.35

.063

6.69

.624

.429

35.7

3.85

4.05

5.42

6.23

5.37

.033

.046

13.62

1.51

.5

9.8

6

5.18

6.18

6.27

3.63

3

4.6

3.67

1.18

2.58

3.46

1.98

1.59

1.76

.063

.341

1.67

3.42

.474

5.51

6.02

4.58

3.11

4.86

4.69

1.34

4.29

1.19

0.639 kA

1.3 kA

0.608 kA

5.1 kA

4.0 kA

4.8 kA

4.29

.525

.063

.033
.517

1.22
.087

.548.095

1.52

.046
1.21

2.42
2.59

1.34

6.0 kA

5.51.511

6.0 kA

6.0 kA

4.58 1.43

6.2 kA

6.2 kA

.807

2.184.05

0.557 kA

.033 .525

0.548 kA

.487.063

1.6 kA

.0861.51

.902 2.971.18

4.6 kA 4.6

2.4 kA

3.8 kA
1.81.98

3.8 kA
1.2

3.3 kA
1.59

1.74

3.3 kA

1.76

1.57

4.5 kA

1.04

4.5 kA

1.67

2.79

7.2 kA
6

1.16

7.2 kA

6.18.98

6.0 kA

5.1 kA

4.69

.455

5.1 kA

4.29 .853

0.394 kA

.394

3.3 kA

2.83

.5

4.2 kA

.481 3.67

6.0 kA

2.41 3.63

2.1.341

3.8 kA
.321

3.7 kA

6.0 kA

6.2 kA

2.38

2.9

3.23

.474

3.033

33.4 kA

26.02

7.35

3.8 kA
3.783.78

21.8 kA6.69

3.7 kA
.429

16.9 kA

3.27
16.9 kA

6.53

0.557 kA

.033

4.5 kA
.624

3.86
0.548 kA .063

.487

.525

6.2 kA

10.42

13.66

6.2 kA

6.0 kA

.854

5.13 .861

6.0 kA.861

5.13

19.6 kA

6.01

16.9 kA
7.2

9.8

13.62

3.27

15.14

3.42

3.85

6.23

3.11

3.46

2.58

5.6 kA

6.0 kA

1.164.431.19

75.3 kA
35.7

39.56

5.42
5.37

6.024.86

4.6

B-10-Kgo-Kli-2
110 kV

7.2 kA

B-10-Kli-Rka-1
110 kV

7.2 kA

B-10-Kbo-Kro-1
110 kV
4.2 kA

10-Kbo/Kro/Mr2-B
110 kV

2.6 kA

10-Kbo/Nte-B 110 kV
2.3 kA

10-Mr2/Nte-B

110 kV

2.3 kA

B-10-Mr2/Nte-2
110 kV

2.3 kA

B-10-Kbo/Nte-2
110 kV 2.3 kA

B-10-Bga-Nte-2
110 kV

2.3 kA B-10-Bga-Nte-1
110 kV

1.9 kA

B-10-Bga-Gsh-1
110 kV

1.9 kA

B-10-Bga-Gsh-2
110 kV

1.8 kA
G-Gsh-1-B

11 kV

13.1 kA

B-10-Bga-Bg2-1
110 kV

B-10-Bga-Bg2-2
110 kV

Bg2-10-B-2
110 kV

B-10-Mr2/Nte-1
110 kV

1.9 kA

B-10-Mr1-Mr2-2
110 kV
1.9 kA

B-10-Mr1-Mr2-1
110 kV

1.9 kA

B-.6-Mr1-Rz1-1
6.6 kV

9.6 kA

B-.6-Mr1-Rz1-2
6.6 kV

7.5 kA

G-Rz1-.06-B
0.6 kV

56.9 kA

B-10-Mr2-Rz2-1
110 kV

1.9 kA

B-10-Mr2-Rz2-2
110 kV

1.7 kA

G-Rz2-.6-B
6.6 kV

17.0 kA

B-20-Bwi-Kma-2
220 kV

3.4 kA

B-10-Kma-Rz4-1
110 kV

5.7 kA

B-10-Kma-Rz4-2
110 kV

4.6 kA

G-Rz4-.6-B
6.6 kV

82.4 kA

B-10-Kma-Rz3-1
110 kV

5.7 kA
B-10-Kma-Rz3-2

110 kV
4.5 kA

G-Rz3-.6-B
6.6 kV

51.6 kA

220 kV

6.0 kAG-Kb2-1-B-2
11 kVG-Kb2-1-B-1

11 kV

G-Kibu Watt 2-1
G-Kibu Watt 2-2

Kibu Watt 2

G-Ruzizi 3

25.06

Ruzizi 3

G-Ruzizi 4

29.36

Ruzizi 4

Kamanyora

Kibogora

G-Ruzizi 2

8.81

Ruzizi 2

G-Ruzizi 1

33.42

Ruzizi 1

Mururu 1

.115

Mururu 2

G-Bugarama2

Bugarama2

G-Gishoma

7.76

C-Gishoma

Gishoma

Bugarama

Ntendezi

Open

Bugarama

Gishoma

Kibogora

Mururu 1

Mururu 2

Ntendezi

Ruzizi 1

Ruzizi 2

Kamanyora

Ruzizi 3 Ruzizi 4
G-Gishoma

G-Ruzizi 1

G-Ruzizi 2

G-Ruzizi 4

Kibu Watt 2

G-Ruzizi 3

G-Kibu Watt 2-1
G-Kibu Watt 2-2

G-Bugarama2

Bugarama2

C-Gishoma

10-Kbo/Kro/Mr2-B
110 kV

10-Kbo/Nte-B 110 kV

10-Mr2/Nte-B

110 kV

B-10-Kbo-Kro-1
110 kV

B-10-Kbo/Nte-2
110 kV

B-10-Mr2/Nte-2
110 kV

B-10-Bga-Nte-2
110 kV

B-10-Bga-Nte-1
110 kV

B-10-Bga-Gsh-1
110 kV

B-20-Bwi-Kma-2
220 kV

B-10-Kma-Rz4-1
110 kVB-10-Kma-Rz3-1

110 kV

B-10-Kma-Rz3-2
110 kV

B-10-Kma-Rz4-2
110 kV

B-.6-Mr1-Rz1-1
6.6 kV

B-10-Mr1-Mr2-1
110 kV

B-10-Mr1-Mr2-2
110 kV

B-10-Mr2/Nte-1
110 kV

B-10-Mr2-Rz2-1
110 kV

B-10-Bga-Gsh-2
110 kV

B-10-Kli-Rka-1
110 kV

B-10-Kgo-Kli-2
110 kV

B-.6-Mr1-Rz1-2
6.6 kV

B-10-Mr2-Rz2-2
110 kV

G-Gsh-1-B
11 kV

G-Rz1-.06-B
0.6 kV

G-Rz2-.6-B
6.6 kV

G-Rz4-.6-B
6.6 kV

220 kV

G-Rz3-.6-B
6.6 kV

G-Kb2-1-B-1
11 kV

G-Kb2-1-B-2
11 kV

B-10-Bga-Bg2-1
110 kV

B-10-Bga-Bg2-2
110 kV

Bg2-10-B-2
110 kV

.398

1.37

.501

1.4

1.44

.812

.912

1.44

.68

1.78

1.98

2

.898

2.43

3.52

.922 1.56

2.65

1.82

.115

.394

1.54

1.94

.393

.31.41

2.44

5.8 1.58

5.36

23.56

8.16

26.55 53.1

1.55

.546

.41

5.96

.021

4.79 4.15

.985

3.47

7.99

1.65

1.83

.415

1.95

.915

1.84

1.7

.309

.99 1.98

51.6 kA

2.3 kA

2.3 kA

2.6 kA

.021

1.44

.812
1.78

.394

Open

1.94

.912

0.902 kA
4.2 kA

4.2 kA .68

2.3 kA1.44

2.3 kA

.393

1.95

2.3 kA

.5011.84

1.9 kA

1.9 kA

1.55

.398

1.4

.546

3.4 kA
.985

2.44

5.7 kA

1.564.15

5.7 kA

4.79.922

4.5 kA

3.52

.99 4.6 kA
1.98

2.65

9.6 kA

7.991.58

1.9 kA
1.82

.115

1.9 kA

.115

1.83

1.9 kA

.415 1.54

1.9 kA

1.65.3

1.8 kA

.41 1.37

7.2 kA
.898 7.2 kA 1.98

7.5 kA

5.8

1.7 kA

1.41

13.1 kA
5.36

56.9 kA
23.56

33.42

17.0 kA
8.16

8.81

82.4 kA
53.1

29.36

6.0 kA

5.965.96

26.55

25.06

7.76

3.47

1.7

.309

.915

6.27 5.18

B-20-Mra-Sha-2S
220 kV

20-Mra-B
220 kV 4.2 kA

B-20-Mra-Sha-2D
220 kV

6.1 kA

B-20-Sha-Rlm-1D
220 kV

6.1 kA

B-20-Sha-Rlm-2D
220 kV

6.5 kA

B-20-Sha-Rlm-2S
220 kV

B-20-Sha-Rlm-1S
220 kV

B-20-Rlm-Rwa-1D
220 kV

6.5 kA

B-20-Rlm-Rwa-2D
220 kV

6.7 kA

B-20-Kgo-Rwa-2
220 kV

6.7 kA

B-20-Kgo-Rwa-1
220 kV

6.3 kA

B-10-Jb1-Rln-2
110 kV

8.4 kA

B-1-Jb1-Jb3-1
15 kV

15.2 kA

B-1-Jb1-Jb3-2
15 kV

12.3 kA

G-Jb3-1-B
15 kV

12.3 kA

B-10-Bre-Jb1-2
110 kV

B-10-Bre-Jb1-1
110 kV

B-10-Bre-Sha-1D
110 kV

B-10-Bre-Sha-2D
110 kV

B-10-Bre-Jb1-D1
110 kV

8.8 kA

B-10-Bre-Jb1-D2
110 kV

8.4 kA

B-10-Bre-Sha-1D_T1
110 kV

8.8 kA

B-10-Bre-Sha-2D_T1
110 kV

9.0 kA

B-10-Bre-Gso-1
110 kV

8.8 kA

10-Bre/Gso/Msh-B
110 kV

6.6 kA

B-10-Gso-Msh-2
110 kV

5.8 kA B-10-Msh-Rbo-1
110 kV

5.8 kA

B-10-Msh-Rbo-2
110 kV

4.9 kA

B-10-Air-Rbo-2
110 kV

4.9 kA

B-10-Air-Rbo-1
110 kV
4.8 kA

B-10-Air-Rlm-1_S
110 kV

4.8 kA

B-10-Air-Rlm-2_S
110 kV

5.7 kA

B-10-Msh-Nga-1
110 kV

5.8 kA

B-10-Msh-Nga-2
110 kV

3.3 kA

B-10-Nga-Rln-1
110 kV 3.3 kA

B-10-Kba-Msh-2
110 kV

5.8 kA

10-Kba/Msh/Rwi-B
110 kV 3.7 kA

B-10-Kba-Kre-1
110 kV

3.7 kA

B-10-Kba-Kre-2
110 kV
3.3 kA

B-10-Kre-Nbu-1

110 kV

3.3 kA

B-10-Kre-Nbu-2
110 kV

3.6 kA

B-20-Nbu-Rsu-1
220 kV

4.4 kA

B-20-Nbu-Rsu-2
220 kV

4.4 kA

B-20-Rlm-Rsu-2S

220 kV

B-20-Rlm-Rsu-1S
220 kV

B-20-Rlm-Rsu-2D
220 kV

4.4 kA

B-20-Rlm-Rsu-1D
220 kV

6.5 kA

B-10-Kba-Rwi-2
110 kV

3.0 kA

G-Kse-1-B
110 kV

6.6 kA

B-10-Gso-Nde-1
110 kV

6.6 kA

B-10-Gso-Nde-2
110 kV
5.9 kA

B-10-Gha-Nde-2
110 kV

5.9 kA

B-10-Gha-Nde-1
110 kV

6.1 kA

B-10-Gha-MKi-1
110 kV

6.1 kA

B-10-Gha-MKi-2
110 kV

7.4 kA

10-Gko/Kgo/MKi-B
110 kV

7.4 kA

B-10-Gko-MKi-1
110 kV

7.1 kA

G-Gko-3-B
15 kV

16.5 kA

G-Gko-1-B
15 kV
16.5 kA

B-10-Gko-Jb1-1
110 kV

7.1 kA

B-10-Gko-Jb1-2

110 kV 8.4 kA

G-Gko-10-B
110 kV

7.1 kA

B-10-MKi-Nbg-2
110 kV

7.4 kA

B-10-MKi-Nbg-1

110 kV
6.9 kA
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One-Line Diagram   -   OLV1 (Short-Circuit Analysis)
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B-20-Kri-Rba-1

220 kV

B-3-Cmp-Kri-2
30 kV

B-3-Cmp-Mku-1
30 kV

B-3-Cmp-Nta-1
30 kV

B-3-Cmp-Mku-2
30 kV

B-3-Cmp-Nta-2
30 kV

B-10-Mku-Nta-2
110 kV

B-10-Gfu-Mku-2
110 kV

B-10-Mku-Nbi-1
110 kV

B-B-10-Mku-Nbi-1-2
110 kV

B-10-Nbi-Ny1-1
110 kV

B-10-Nbi-Ny1-2
110 kV

B-10-Kli-Ny1-2
110 kV

B-10-Kli-Ny1-1
110 kV

B-10-Kli-Kro-2
110 kV

B-20-Kgo-Kli-2
220 kV

B-10-Ny2-Rln-2
110 kV

B-10-Nga-Rln-2
110 kV

B-3-Cyi-Ghi-2
30 kV

B-10-Kbu-Kro-1
110 kV

B-10-Kbu-Kro-2
110 kV

B-20-Kli-Bwi-2
220 kV

B-10-Mku-Nta-1
110 kV

B-3-Kri-Cmp/Kya-1
30 kV

B-10-Ny2-Rln-1
110 kV

B-20-Bwi-Rba-2S

220 kV

B-20-Bwi-Rba-2D
220 kV

B-20-Bwi-Rba-1S
220 kV

B-20-Bwi-Rba-1D
220 kV

B-1-Kbu-KbW-1S
11 kV

B-1-Kbu-KbW-1D
11 kV

B-1-Kbu-KbW-2S
11 kV

B-1-Kbu-KbW-2D
11 kV

G-Ghi-.6-B
6.6 kV

G-Gse-.6-B
6.6 kV

G-Mku-.6-B
6.6 kV

G-Mku-10-B
110 kV

Nta-.6-B-3
6.6 kV

G-Ny2-3-B
110 kV

G-KbW-1-B-2
11 kVG-KbW-1-B-1

11 kV

G-Cyi-3-B
30 kV

G-Kri-20-B
220 kV

G-Ny1-3-B
110 kV

G-Nko-3-B
30 kV

B-20-Bwi-KB2-1
220 kV

B-20-Bwi-KB2-2

B-20-Bwi-KbW-1
220 kV

B-20-Bwi-KbW-2
220 kV

G-KbW-1-B-3
220 kV

B-1-Kbu-KbW-1F_T
11 kV

B-1-Kbu-KbW-2F_T
11 kV

G-Kya-3-B-2
30 kV

B-20-Smb-Rba-1
220 kV

B-20-Smb-Rba-2

220 kV

G-Smb-1-B
11 kV

B-10-Kni-Mku-1
110 kV

B-10-Kni-Mku-2
110 kV

Kni-10-B-2
110 kV

7.2

6.01

.525

.033

.394

.517

.095

.902

.086 1.22

.487 .063

.087

.548

1.8

1.532.42
1.212.59

2.83

.481

2.97

.98

2.79

1.16

1.74

1.2

.321

2.1

1.57

1.05

.853

.455

3.23
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.854

5.13

.807

2.9

2.38

4.29

.511

2.23

3.03

2.18 2.41

4.6

1.43

1.41

4.43 1.16

5.13

.033

6.53

3.27
.861

3.78

7.35

.063

6.69

.624

.429

35.7

3.85

4.05

5.42

6.23

5.37

.033

.046

13.62

1.51

.5

9.8

6

5.18

6.18

6.27

3.63

3

4.6

3.67

1.18

2.59

3.47

1.99

1.59

1.76

.063

.341

1.67

3.42

.474

5.51

6.02

4.58

3.12

4.86

4.7

1.34

4.29

1.19

0.639 kA

1.3 kA

0.608 kA

5.1 kA

4.0 kA

4.8 kA

4.29

.525

.063

.033
.517

1.22
.087

.548.095

1.53

.046
1.21

2.42
2.59

1.34

6.0 kA

5.51.511

6.0 kA

6.0 kA

4.58 1.43

6.2 kA

6.2 kA

.807

2.184.05

0.557 kA

.033 .525

0.548 kA

.487.063

1.6 kA

.0861.51

.902 2.971.18

4.6 kA 4.6

2.4 kA

3.8 kA
1.81.99

3.8 kA
1.2

3.3 kA
1.59

1.74

3.3 kA

1.76

1.57

4.5 kA

1.05

4.5 kA

1.67

2.79

7.2 kA
6

1.16

7.2 kA

6.18.98

6.0 kA

5.1 kA

4.7

.455

5.1 kA

4.29 .853

0.394 kA

.394

3.3 kA

2.83

.5

4.2 kA

.481 3.67

6.0 kA

2.41 3.63

2.1.341

3.8 kA
.321

3.7 kA

6.0 kA

6.2 kA

2.38

2.9

3.23

.474

3.033

33.5 kA

26.19

7.35

3.8 kA
3.783.78

21.8 kA6.69

3.7 kA
.429

16.9 kA

3.27
16.9 kA

6.53

0.557 kA

.033

4.5 kA
.624

3.86
0.548 kA .063

.487

.525

6.2 kA

10.42

13.66

6.2 kA

6.0 kA

.854

5.13 .861

6.0 kA.861

5.13

19.6 kA

6.01

16.9 kA
7.2

9.8

13.62

3.28

15.14

3.42

3.85

6.23

3.12

3.47

2.59

5.6 kA

6.0 kA

1.164.431.19

75.3 kA
35.7

39.56

5.42
5.37

6.024.86

4.6

B-10-Kgo-Kli-2
110 kV

7.2 kA

B-10-Kli-Rka-1
110 kV

7.2 kA

B-10-Kbo-Kro-1
110 kV
4.2 kA

10-Kbo/Kro/Mr2-B
110 kV

2.6 kA

10-Kbo/Nte-B 110 kV
2.3 kA

10-Mr2/Nte-B

110 kV

2.3 kA

B-10-Mr2/Nte-2
110 kV

2.3 kA

B-10-Kbo/Nte-2
110 kV 2.3 kA

B-10-Bga-Nte-2
110 kV

2.3 kA B-10-Bga-Nte-1
110 kV

1.9 kA

B-10-Bga-Gsh-1
110 kV

1.9 kA

B-10-Bga-Gsh-2
110 kV

1.8 kA
G-Gsh-1-B

11 kV

13.1 kA

B-10-Bga-Bg2-1
110 kV

B-10-Bga-Bg2-2
110 kV

Bg2-10-B-2
110 kV

B-10-Mr2/Nte-1
110 kV

1.9 kA

B-10-Mr1-Mr2-2
110 kV
1.9 kA

B-10-Mr1-Mr2-1
110 kV

1.9 kA

B-.6-Mr1-Rz1-1
6.6 kV

9.6 kA

B-.6-Mr1-Rz1-2
6.6 kV

7.5 kA

G-Rz1-.06-B
0.6 kV

56.9 kA

B-10-Mr2-Rz2-1
110 kV

1.9 kA

B-10-Mr2-Rz2-2
110 kV

1.7 kA

G-Rz2-.6-B
6.6 kV

17.0 kA

B-20-Bwi-Kma-2
220 kV

3.4 kA

B-10-Kma-Rz4-1
110 kV

5.7 kA

B-10-Kma-Rz4-2
110 kV

4.6 kA

G-Rz4-.6-B
6.6 kV

82.4 kA

B-10-Kma-Rz3-1
110 kV

5.7 kA
B-10-Kma-Rz3-2

110 kV
4.5 kA

G-Rz3-.6-B
6.6 kV

51.6 kA

220 kV

6.0 kAG-Kb2-1-B-2
11 kVG-Kb2-1-B-1

11 kV

G-Kibu Watt 2-1
G-Kibu Watt 2-2

Kibu Watt 2

G-Ruzizi 3

25.06

Ruzizi 3

G-Ruzizi 4

29.36

Ruzizi 4

Kamanyora

Kibogora

G-Ruzizi 2

8.81

Ruzizi 2

G-Ruzizi 1

33.42

Ruzizi 1

Mururu 1

.115

Mururu 2

G-Bugarama2

Bugarama2

G-Gishoma

7.76

C-Gishoma

Gishoma

Bugarama

Ntendezi

Open

Bugarama

Gishoma

Kibogora

Mururu 1

Mururu 2

Ntendezi

Ruzizi 1

Ruzizi 2

Kamanyora

Ruzizi 3 Ruzizi 4
G-Gishoma

G-Ruzizi 1

G-Ruzizi 2

G-Ruzizi 4

Kibu Watt 2

G-Ruzizi 3

G-Kibu Watt 2-1
G-Kibu Watt 2-2

G-Bugarama2

Bugarama2

C-Gishoma

10-Kbo/Kro/Mr2-B
110 kV

10-Kbo/Nte-B 110 kV

10-Mr2/Nte-B

110 kV

B-10-Kbo-Kro-1
110 kV

B-10-Kbo/Nte-2
110 kV

B-10-Mr2/Nte-2
110 kV

B-10-Bga-Nte-2
110 kV

B-10-Bga-Nte-1
110 kV

B-10-Bga-Gsh-1
110 kV

B-20-Bwi-Kma-2
220 kV

B-10-Kma-Rz4-1
110 kVB-10-Kma-Rz3-1

110 kV

B-10-Kma-Rz3-2
110 kV

B-10-Kma-Rz4-2
110 kV

B-.6-Mr1-Rz1-1
6.6 kV

B-10-Mr1-Mr2-1
110 kV

B-10-Mr1-Mr2-2
110 kV

B-10-Mr2/Nte-1
110 kV

B-10-Mr2-Rz2-1
110 kV

B-10-Bga-Gsh-2
110 kV

B-10-Kli-Rka-1
110 kV

B-10-Kgo-Kli-2
110 kV

B-.6-Mr1-Rz1-2
6.6 kV

B-10-Mr2-Rz2-2
110 kV

G-Gsh-1-B
11 kV

G-Rz1-.06-B
0.6 kV

G-Rz2-.6-B
6.6 kV

G-Rz4-.6-B
6.6 kV

220 kV

G-Rz3-.6-B
6.6 kV

G-Kb2-1-B-1
11 kV

G-Kb2-1-B-2
11 kV

B-10-Bga-Bg2-1
110 kV

B-10-Bga-Bg2-2
110 kV

Bg2-10-B-2
110 kV

.398

1.37

.501

1.4

1.44

.812

.912

1.44

.68

1.78

1.98

2

.898

2.43

3.52

.922 1.56

2.65

1.82

.115

.394

1.54

1.94

.393

.31.41

2.44

5.8 1.58

5.36

23.56

8.16

26.55 53.1

1.55

.546

.41

5.96

.021

4.79 4.15

.985

3.47

7.99

1.65

1.83

.415

1.95

.915

1.84

1.7

.309

.99 1.98

51.6 kA

2.3 kA

2.3 kA

2.6 kA

.021

1.44

.812
1.78

.394

Open

1.94

.912

0.902 kA
4.2 kA

4.2 kA .68

2.3 kA1.44

2.3 kA

.393

1.95

2.3 kA

.5011.84

1.9 kA

1.9 kA

1.55

.398

1.4

.546

3.4 kA
.985

2.44

5.7 kA

1.564.15

5.7 kA

4.79.922

4.5 kA

3.52

.99 4.6 kA
1.98

2.65

9.6 kA

7.991.58

1.9 kA
1.82

.115

1.9 kA

.115

1.83

1.9 kA

.415 1.54

1.9 kA

1.65.3

1.8 kA

.41 1.37

7.2 kA
.898 7.2 kA 1.98

7.5 kA

5.8

1.7 kA

1.41

13.1 kA
5.36

56.9 kA
23.56

33.42

17.0 kA
8.16

8.81

82.4 kA
53.1

29.36

6.0 kA

5.965.96

26.55

25.06

7.76

3.47

1.7

.309

.915

6.27 5.18

B-20-Mra-Sha-2S
220 kV

20-Mra-B
220 kV 4.2 kA

B-20-Mra-Sha-2D
220 kV

6.1 kA

B-20-Sha-Rlm-1D
220 kV

6.1 kA

B-20-Sha-Rlm-2D
220 kV

6.5 kA

B-20-Sha-Rlm-2S
220 kV

B-20-Sha-Rlm-1S
220 kV

B-20-Rlm-Rwa-1D
220 kV

6.5 kA

B-20-Rlm-Rwa-2D
220 kV

6.7 kA

B-20-Kgo-Rwa-2
220 kV

6.7 kA

B-20-Kgo-Rwa-1
220 kV

6.3 kA

B-10-Jb1-Rln-2
110 kV

8.4 kA

B-1-Jb1-Jb3-1
15 kV

15.2 kA

B-1-Jb1-Jb3-2
15 kV

12.3 kA

G-Jb3-1-B
15 kV

12.3 kA

B-10-Bre-Jb1-2
110 kV

B-10-Bre-Jb1-1
110 kV

B-10-Bre-Sha-1D
110 kV

B-10-Bre-Sha-2D
110 kV

B-10-Bre-Jb1-D1
110 kV

8.8 kA

B-10-Bre-Jb1-D2
110 kV

8.4 kA

B-10-Bre-Sha-1D_T1
110 kV

8.8 kA

B-10-Bre-Sha-2D_T1
110 kV

9.0 kA

B-10-Bre-Gso-1
110 kV

8.8 kA

10-Bre/Gso/Msh-B
110 kV

6.6 kA

B-10-Gso-Msh-2
110 kV

5.8 kA B-10-Msh-Rbo-1
110 kV

5.8 kA

B-10-Msh-Rbo-2
110 kV

4.9 kA

B-10-Air-Rbo-2
110 kV

4.9 kA

B-10-Air-Rbo-1
110 kV
4.8 kA

B-10-Air-Rlm-1_S
110 kV

4.8 kA

B-10-Air-Rlm-2_S
110 kV

5.7 kA

B-10-Msh-Nga-1
110 kV

5.8 kA

B-10-Msh-Nga-2
110 kV

3.3 kA

B-10-Nga-Rln-1
110 kV 3.3 kA

B-10-Kba-Msh-2
110 kV

5.8 kA

10-Kba/Msh/Rwi-B
110 kV 3.7 kA

B-10-Kba-Kre-1
110 kV

3.7 kA

B-10-Kba-Kre-2
110 kV
3.3 kA

B-10-Kre-Nbu-1

110 kV

3.3 kA

B-10-Kre-Nbu-2
110 kV

3.6 kA

B-20-Nbu-Rsu-1
220 kV

4.4 kA

B-20-Nbu-Rsu-2
220 kV

4.4 kA

B-20-Rlm-Rsu-2S

220 kV

B-20-Rlm-Rsu-1S
220 kV

B-20-Rlm-Rsu-2D
220 kV

4.4 kA

B-20-Rlm-Rsu-1D
220 kV

6.5 kA

B-10-Kba-Rwi-2
110 kV

3.0 kA

G-Kse-1-B
110 kV

6.6 kA

B-10-Gso-Nde-1
110 kV

6.6 kA

B-10-Gso-Nde-2
110 kV
5.9 kA

B-10-Gha-Nde-2
110 kV

5.9 kA

B-10-Gha-Nde-1
110 kV

6.1 kA

B-10-Gha-MKi-1
110 kV

6.1 kA

B-10-Gha-MKi-2
110 kV

7.4 kA

10-Gko/Kgo/MKi-B
110 kV

7.4 kA

B-10-Gko-MKi-1
110 kV

7.1 kA

G-Gko-3-B
15 kV

16.5 kA

G-Gko-1-B
15 kV
16.5 kA

B-10-Gko-Jb1-1
110 kV

7.1 kA

B-10-Gko-Jb1-2

110 kV 8.4 kA

G-Gko-10-B
110 kV

7.1 kA

B-10-MKi-Nbg-2
110 kV

7.4 kA

B-10-MKi-Nbg-1

110 kV
6.9 kA

B-10-Jb1-Nbg-2
110 kV

6.9 kA

B-10-Jb1-Nbg-1
110 kV

8.4 kA

B-10-Bre-Sha-1S
110 kV

B-10-Bre-Sha-2S
110 kV

B-10-Jb1-Jb2-1
110 kV

8.4 kA

B-10-Jb1-Jb2-2
110 kV

7.8 kA

G-Jb2-10-B
110 kV

7.8 kA

B-20-Rba-Sha-2
220 kV

6.1 kA

G-Jabana 2

7.85

Jabana 2

C-Nyabugogo

Nyabugogo

G-Gikondo-10

7.09

G-Gikondo-1

16.48

G-Ren AGGREKO

16.48Gikondo

C-Mt.Kigali

Mt.Kigali

Gahanga

C-Ndera

Ndera

G-KSEZ HFO

Gasogi

C-Kirehe

2.49

Rusumo

Nyabugari

Kirehe

Kabarondo

C-Ngarama

Ngarama

Air Port

C-Rubona

Rubona

C-Musha

MushaBirembo

G-Jabana 3

12.32

Jabana 3

Jabana 1

Rwabusoro

Rilima

3.66

Mirama
200 MVAsc

.525

Shango

C-Shango

Air Port

Birembo

Gahanga

Gasogi

Gikondo

Jabana 1Jabana 2

Jabana 3

Kabarondo

Kirehe

Mt.Kigali

Musha

Ndera

Ngarama

Nyabugari

Rilima

Rubona

Rusumo

Rwabusoro

Nyabugogo

Shango

G-Gikondo-1

G-Jabana 2

G-Jabana 3
G-Gikondo-10

C-Ngarama

C-Rubona

G-Ren AGGREKO

G-KSEZ HFO

C-Nyabugogo

C-Musha

C-Mt.Kigali

C-Shango

C-Ndera

C-Kirehe

Mirama
200 MVAsc

10-Bre/Gso/Msh-B
110 kV

10-Gko/Kgo/MKi-B
110 kV

20-Mra-B
220 kV

10-Kba/Msh/Rwi-B
110 kV

B-20-Kgo-Kli-1
220 kV

B-20-Kgo-Rwa-1
220 kV

B-20-Kgo-Rwa-2
220 kV

B-20-Rlm-Rsu-1S
220 kV

B-20-Rlm-Rsu-1D
220 kV

B-20-Sha-Rlm-2S
220 kV

B-20-Sha-Rlm-2D
220 kV

B-10-Air-Rlm-1_S
110 kV

B-10-Air-Rlm-2_S
110 kV

B-10-Msh-Rbo-2
110 kV

B-10-Msh-Rbo-1
110 kV

B-10-Msh-Nga-1
110 kV

B-10-Gso-Msh-2
110 kV

B-10-Kba-Msh-2
110 kV

B-10-Bre-Gso-1
110 kV

B-10-Bre-Jb1-1
110 kV

B-10-Bre-Sha-1S
110 kV B-10-Bre-Sha-1D

110 kV

B-10-Gso-Nde-2
110 kV

B-10-Gso-Nde-1
110 kV

B-10-Gha-Nde-2
110 kV

B-10-Gha-Nde-1
110 kV

B-10-Gko-MKi-1
110 kV

B-10-Gko-Jb1-1
110 kV

B-10-Gko-Jb1-2

110 kV

B-10-Jb1-Nbg-1
110 kV

B-10-Jb1-Nbg-2
110 kV

B-10-MKi-Nbg-1

110 kV

B-10-MKi-Nbg-2
110 kV

B-10-Gha-MKi-2
110 kV

B-10-Gha-MKi-1
110 kV

B-10-Jb1-Jb2-1
110 kV

B-10-Jb1-Jb2-2
110 kV

B-1-Jb1-Jb3-1
15 kV

B-1-Jb1-Jb3-2
15 kV

B-10-Jb1-Rln-2
110 kV

B-20-Mra-Sha-2S
220 kV

B-20-Mra-Sha-2D
220 kV

B-10-Nga-Rln-1
110 kV

B-10-Kba-Kre-1
110 kV

B-10-Kba-Kre-2
110 kV

B-10-Kba-Rwi-2
110 kV

B-20-Nbu-Rsu-1
220 kV

B-10-Kre-Nbu-1

110 kV

B-10-Kre-Nbu-2
110 kV

B-20-Nbu-Rsu-2
220 kV

B-20-Rlm-Rsu-2S

220 kV

B-20-Rlm-Rsu-2D
220 kV

B-20-Sha-Rlm-1S
220 kV

B-20-Sha-Rlm-1D
220 kV

B-10-Bre-Jb1-2
110 kV

B-10-Bre-Sha-2S
110 kVB-10-Bre-Sha-2D

110 kV

B-20-Rba-Sha-2
220 kV B-10-Msh-Nga-2

110 kV

B-20-Rlm-Rwa-2D
220 kV

B-20-Rlm-Rwa-1D
220 kV

B-10-Air-Rbo-1
110 kV

B-10-Air-Rbo-2
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1.89

3.37

1.65

2.36

.525

2.45 .046

6.3 kA
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偏光顕微鏡観察シート No.1 

062004 (ID:0620-13-02)  

開放ポーラー 

 

直交ポーラー 

 

記

載 

 

岩石名：玄武岩 

・橄欖石，輝石，斜長石の斑晶をもち，石基は斜長石，輝石，橄欖石および 0.1mm

以下の細粒な不透明鉱物よりなる。 

・石基の斜長石には流理が見られる。 

・石基の一部は方解石に変質していた。 

0.5 mm 

0.5 mm 

橄欖石 

輝石 

斜長石 

方解石 

橄欖石 

輝石 

斜長石 

方解石 

不透明鉱物 
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偏光顕微鏡観察シート No.2 

062902 (ID:0625-59-01)  

開放ポーラー 

 

直交ポーラー 

 

記

載 

 

岩石名：玄武岩 

・輝石の斑晶が多く見られ，橄欖石および斜長石の斑晶も認められる。石基は斜長

石，輝石，橄欖石および 0.1mm 以下の細粒な不透明鉱物よりなる。 

・石基の斜長石は細粒で，粒間にガラス質が見られる。 

 

 

0.5 mm 

輝石 

不透明鉱物 

0.5 mm 

橄欖石

斜長石 

輝石 

不透明鉱物 橄欖石

斜長石 
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偏光顕微鏡観察シート No.3 

062702 (ID:0627-85-01)  

開放ポーラー 

 

直交ポーラー 

 

記

載 

 

岩石名：安山岩 

・斜長石および黒雲母の斑晶が多く見られ，角閃石の斑晶も見られる。石基は主に

細粒な斜長石よりなり，黒雲母，角閃石および不透明鉱物も認められる。 

・集斑状の斜長石の斑晶が多く見られる。 

 

0.5 mm 

0.5 mm 

斜長石 

角閃石 

黒雲母 

斜長石 

角閃石 

黒雲母 

不透明鉱物 
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  062002‐00  062002‐01 
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0.0

0.1

0.2

0.3

0.4

0.5

0.6

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062302‐00

0.1

0.2

0.3

0.4

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062302‐01

0.0

0.1

0.2

0.3

0.4

0.5

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062302‐02

0.0

0.1

0.2

0.3

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062302‐03

0.2

0.3

0.4

0.5

0.6

0.7

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062401‐00

0.1

0.2

0.3

0.4

0.5

0.6

0.7

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062401‐01



別添資料 2-2 

（7/14） 

   

  062401‐02 

 

   

  062402‐00  062402‐01 

 

   

  062403‐00  062403‐01 

0.1

0.2

0.3

0.4

0.5

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062401‐02

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062402‐00

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062402‐01

0.1

0.2

0.3

0.4

0.5

0.6

0.7

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062403‐00

0.1

0.2

0.3

0.4

0.5

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062403‐01



別添資料 2-2 

（8/14） 

   

  062403‐02  062403‐03 

 

   

  062403‐04 

 

   

  062601‐00  062601‐01 

0.1

0.2

0.3

0.4

0.5

0.6

0.7

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062403‐02

0.3

0.4

0.5

0.6

0.7

0.8

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062403‐03

0.1

0.2

0.3

0.4

0.5

0.6

0.7

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062403‐04

0.1

0.2

0.3

0.4

0.5

0.6

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062601‐00

0.1

0.2

0.3

0.4

0.5

0.6

0.7

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062601‐01



別添資料 2-2 

（9/14） 

   

  062601‐02  062601‐03 

 

   

  062601‐04 

 

   

  062701‐00  062701‐01 

0.1

0.2

0.3

0.4

0.5

0.6

0.7

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062601‐02

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062601‐03

0.0

0.1

0.2

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062601‐04

0.0

0.1

0.2

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062701‐00

0.0

0.1

0.2

0.3

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062701‐01



別添資料 2-2 

（10/14） 

   

  062701‐02  062701‐03 

 

   

  062702‐00  062702‐01 

 

   

  062702‐02  062702‐03 

0.0

0.1

0.2

0.3

0.4

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062701‐02

0.0

0.1

0.2

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062701‐03

0.0

0.1

0.2

0.3

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062702‐00

0.0

0.1

0.2

0.3

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062702‐01

0.0

0.1

0.2

0.3

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062702‐02

0.0

0.1

0.2

0.3

0.4

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062702‐03



別添資料 2-2 

（11/14） 

   

  062703‐00  062703‐01 

 

   

  062704‐00  062704‐01 

 

   

  062704‐02 

0.0

0.1

0.2

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062703‐00

0.0

0.1

0.2

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062703‐01

0.1

0.2

0.3

0.4

0.5

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062704‐00

0.1

0.2

0.3

0.4

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062704‐01

0.0

0.1

0.2

0.3

0.4

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062704‐02



別添資料 2-2 

（12/14） 

   

  062705‐00  062705‐01 

 

   

  062801‐00  062801‐01 

 

   

  062801‐02  062801‐03 

0.1

0.2

0.3

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062705‐00

0.0

0.1

0.2

0.3

0.4

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062705‐01

0.0

0.1

0.2

0.3

0.4

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062801‐00

0.0

0.1

0.2

0.3

0.4

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062801‐01

0.0

0.1

0.2

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062801‐02

0.0

0.1

0.2

0.3

0.4

0.5

0.6

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062801‐03



別添資料 2-2 

（13/14） 

   

  062901‐00  062901‐01 

 

 

  062902‐00  062902‐01 

 

   

  062902‐02  062902‐03 

0.0

0.1

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062901‐00

0.0

0.1

0.2

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062901‐01

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062902‐00

0.0

0.1

0.2

0.3

0.4

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062902‐01

0.0

0.1

0.2

0.3

0.4

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062902‐02

0.0

0.1

0.2

0.3

0.4

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062902‐03



別添資料 2-2 

（14/14） 

   

  062903‐00  062903‐01 

 

   

  062903‐03 

 

   

  062904‐00  062904‐01 

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062903‐00

0.1

0.2

0.3

0.4

0.5

0.6

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062903‐01

0.0

0.1

0.2

0.3

0.4

0.5

0.6

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062903‐02

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062904‐00

0.0

0.1

0.2

0.3

0.4

0.5

300 500 700 900 1,100 1,300 1,500 1,700 1,900 2,100 2,300 2,500

062904‐01



ブーゲー異常値（Bugarama地域）1 別添資料2-3

NS(m) EW(m) 度 分 秒 度 分 秒 (2.00) (2.10) (2.20) (2.30) (2.40) (2.50) (2.60) (2.70) (2.80) (2.64)
G1 9717096.277 725627.013 -2 33 28.396 29 1 45.250 1228.585 3.318 -1.621 -6.56 -11.5 -16.439 -21.378 -26.317 -31.256 -36.195 -29.674
G2 9716544.167 722404.707 -2 33 46.532 29 0 0.991 1731.421 17.862 10.867 3.872 -3.124 -10.119 -17.114 -24.109 -31.105 -38.1 -28.002
G3 9716060.152 722614.659 -2 34 2.276 29 0 7.811 1752.293 17.791 10.801 3.812 -3.178 -10.168 -17.157 -24.147 -31.137 -38.126 -28.966
G4 9716604.399 723144.500 -2 33 44.534 29 0 24.931 1621.019 15.227 8.658 2.089 -4.481 -11.05 -17.619 -24.188 -30.758 -37.327 -28.671
G5 9716058.090 723178.728 -2 34 2.314 29 0 26.067 1615.092 14.343 7.809 1.276 -5.258 -11.792 -18.326 -24.859 -31.393 -37.927 -28.567
G6 9716640.594 723628.674 -2 33 43.331 29 0 40.599 1469.421 11.371 5.471 -0.429 -6.329 -12.229 -18.129 -24.029 -29.929 -35.829 -27.988
G7 9716000.143 723766.029 -2 34 4.170 29 0 45.077 1475.633 11.008 5.074 -0.859 -6.792 -12.725 -18.659 -24.592 -30.525 -36.458 -28.218
G8 9716484.788 724143.300 -2 33 48.376 29 0 57.263 1470.638 10.697 4.75 -1.198 -7.146 -13.094 -19.041 -24.989 -30.937 -36.885 -29.205
G9 9715895.013 724245.551 -2 34 7.568 29 1 0.602 1409.839 8.248 2.556 -3.136 -8.829 -14.521 -20.213 -25.906 -31.598 -37.29 -29.742
G10 9716310.091 724559.539 -2 33 54.041 29 1 10.743 1384.907 8.186 2.584 -3.017 -8.619 -14.221 -19.823 -25.424 -31.026 -36.628 -29.028
G11 9716800.275 724861.746 -2 33 38.070 29 1 20.498 1314.913 7.135 1.819 -3.496 -8.812 -14.127 -19.443 -24.758 -30.074 -35.389 -28.307
G12 9715990.944 724984.096 -2 34 4.407 29 1 24.500 1263.087 4.359 -0.72 -5.8 -10.879 -15.959 -21.038 -26.118 -31.197 -36.277 -29.577
G13 9716442.437 725635.929 -2 33 49.678 29 1 45.573 1217.596 1.304 -3.606 -8.515 -13.424 -18.334 -23.243 -28.152 -33.062 -37.971 -31.449
G14 9716216.747 726088.611 -2 33 57.000 29 2 0.235 1145.407 1.132 -3.435 -8.001 -12.568 -17.134 -21.701 -26.267 -30.834 -35.4 -29.302
G15 9716871.397 726341.854 -2 33 35.679 29 2 8.397 1176.268 2.38 -2.325 -7.029 -11.734 -16.438 -21.143 -25.847 -30.552 -35.256 -29.083
G16 9716724.388 726816.647 -2 33 40.440 29 2 23.771 1278.450 5.651 0.478 -4.695 -9.868 -15.041 -20.214 -25.387 -30.56 -35.733 -28.801
G17 9715911.167 726958.333 -2 34 6.902 29 2 28.398 1188.802 4.255 -0.505 -5.266 -10.026 -14.786 -19.546 -24.306 -29.067 -33.827 -27.318
G18 9716268.025 727480.948 -2 33 55.259 29 2 45.293 1370.198 9.834 4.396 -1.041 -6.479 -11.916 -17.354 -22.791 -28.229 -33.666 -26.085
G19 9715684.373 721613.831 -2 34 14.558 28 59 35.438 1786.533 19.2 12.032 4.863 -2.305 -9.474 -16.642 -23.811 -30.979 -38.148 -27.964
G20 9715653.593 722199.195 -2 34 15.530 28 59 54.385 1628.665 15.545 8.967 2.388 -4.191 -10.77 -17.349 -23.928 -30.507 -37.085 -28.423
G21 9715198.305 722330.911 -2 34 30.343 28 59 58.671 1608.006 13.205 6.777 0.35 -6.077 -12.504 -18.931 -25.359 -31.786 -38.213 -29.127
G22 9714819.066 722715.385 -2 34 42.668 29 0 11.134 1485.878 10.561 4.575 -1.412 -7.398 -13.385 -19.371 -25.357 -31.344 -37.33 -29.417
G23 9715534.921 722968.777 -2 34 19.354 29 0 19.298 1589.321 13.224 6.82 0.415 -5.989 -12.394 -18.798 -25.202 -31.607 -38.011 -28.456
G24 9714965.870 723285.640 -2 34 37.860 29 0 29.582 1445.872 7.854 2.03 -3.793 -9.616 -15.439 -21.263 -27.086 -32.909 -38.732 -30.604
G25 9715502.572 723591.292 -2 34 20.375 29 0 39.447 1517.251 10.24 4.121 -1.997 -8.116 -14.234 -20.353 -26.471 -32.59 -38.708 -29.936
G26 9715046.495 723644.378 -2 34 35.217 29 0 41.189 1474.700 9.105 3.159 -2.787 -8.734 -14.68 -20.626 -26.572 -32.518 -38.464 -30.774
G27 9715424.061 724059.490 -2 34 22.906 29 0 54.604 1493.343 9.206 3.236 -2.734 -8.704 -14.673 -20.643 -26.613 -32.583 -38.552 -31.186
G28 9715139.851 724326.665 -2 34 32.144 29 1 3.266 1394.368 6.204 0.666 -4.872 -10.41 -15.948 -21.486 -27.024 -32.562 -38.1 -30.753
G29 9714825.042 724398.873 -2 34 42.387 29 1 5.619 1228.453 1.825 -3.015 -7.855 -12.695 -17.535 -22.376 -27.216 -32.056 -36.896 -29.98
G30 9715481.723 724507.953 -2 34 21.007 29 1 9.116 1337.598 5.396 0.029 -5.337 -10.704 -16.071 -21.438 -26.804 -32.171 -37.538 -30.418
G31 9715081.487 724839.537 -2 34 34.017 29 1 19.868 1158.389 -0.931 -5.488 -10.045 -14.603 -19.16 -23.717 -28.274 -32.832 -37.389 -30.945
G32 9715541.915 724922.614 -2 34 19.026 29 1 22.533 1223.654 2.508 -2.387 -7.281 -12.176 -17.071 -21.966 -26.86 -31.755 -36.65 -30.164
G33 9715339.623 725295.497 -2 34 25.591 29 1 34.611 1157.619 -2.444 -7.075 -11.707 -16.338 -20.969 -25.601 -30.232 -34.864 -39.495 -33.257
G34 9714949.653 725573.586 -2 34 38.270 29 1 43.632 1109.812 -2.556 -6.983 -11.411 -15.838 -20.265 -24.692 -29.119 -33.547 -37.974 -31.942
G35 9715755.482 725621.454 -2 34 12.038 29 1 45.139 1159.592 -1.401 -6.044 -10.688 -15.331 -19.974 -24.618 -29.261 -33.904 -38.548 -32.379
G36 9715344.269 725890.564 -2 34 25.409 29 1 53.870 1136.931 -1.42 -5.98 -10.541 -15.101 -19.661 -24.222 -28.782 -33.343 -37.903 -31.862
G37 9714906.711 726287.996 -2 34 39.630 29 2 6.755 1103.806 1.112 -3.281 -7.674 -12.067 -16.46 -20.854 -25.247 -29.64 -34.033 -28.383
G38 9715557.875 726541.712 -2 34 18.423 29 2 14.933 1128.579 2.077 -2.43 -6.937 -11.444 -15.951 -20.458 -24.965 -29.472 -33.979 -28.111
G39 9715005.112 726957.673 -2 34 36.393 29 2 28.424 1215.935 5.388 0.483 -4.423 -9.328 -14.233 -19.138 -24.044 -28.949 -33.854 -27.427
G40 9715478.684 727299.560 -2 34 20.961 29 2 39.464 1297.277 7.792 2.573 -2.646 -7.866 -13.085 -18.304 -23.523 -28.743 -33.962 -26.245
G41 9715104.939 727617.077 -2 34 33.109 29 2 49.759 1295.461 8.567 3.34 -1.887 -7.114 -12.341 -17.568 -22.795 -28.021 -33.248 -25.639
G42 9714544.417 721580.925 -2 34 51.665 28 59 34.431 1574.858 14.422 8.066 1.71 -4.645 -11.001 -17.357 -23.713 -30.068 -36.424 -28.159
G43 9713831.934 721646.293 -2 35 14.853 28 59 36.582 1585.410 14.733 8.357 1.982 -4.394 -10.77 -17.145 -23.521 -29.897 -36.272 -27.705
G44 9714132.878 722324.313 -2 35 5.023 28 59 58.511 1531.108 13.754 7.646 1.538 -4.57 -10.678 -16.786 -22.894 -29.002 -35.109 -26.626
G45 9714567.501 722429.494 -2 34 50.871 29 0 1.894 1538.519 12.981 6.82 0.658 -5.503 -11.664 -17.826 -23.987 -30.148 -36.31 -27.821
G46 9713781.233 722795.564 -2 35 16.445 29 0 13.781 1348.637 8.461 3.092 -2.276 -7.645 -13.014 -18.382 -23.751 -29.12 -34.488 -27.064
G47 9714314.316 722988.089 -2 34 59.083 29 0 19.985 1410.594 8.308 2.647 -3.014 -8.676 -14.337 -19.998 -25.66 -31.321 -36.982 -29.389

ブーゲー異常値(mgal)UTM座標系 緯度 経度
測点番号 標高(m)

（1/3）



ブーゲー異常値（Bugarama地域）2 別添資料2-3

NS(m) EW(m) 度 分 秒 度 分 秒 (2.00) (2.10) (2.20) (2.30) (2.40) (2.50) (2.60) (2.70) (2.80) (2.64)
ブーゲー異常値(mgal)UTM座標系 緯度 経度

測点番号 標高(m)

G48 9713937.564 723448.025 -2 35 11.323 29 0 34.890 1221.349 2.536 -2.311 -7.158 -12.005 -16.853 -21.7 -26.547 -31.394 -36.241 -29.578
G49 9714550.781 723583.323 -2 34 51.356 29 0 39.238 1298.285 4.284 -0.866 -6.016 -11.165 -16.315 -21.465 -26.615 -31.765 -36.914 -29.057
G50 9714205.064 723909.721 -2 35 2.592 29 0 49.820 1186.285 0.829 -3.865 -8.559 -13.254 -17.948 -22.643 -27.337 -32.032 -36.726 -30.151
G51 9713584.085 724030.946 -2 35 22.798 29 0 53.775 1139.319 -1.435 -5.989 -10.543 -15.097 -19.651 -24.204 -28.758 -33.312 -37.866 -31.898
G52 9714520.568 724155.208 -2 34 52.310 29 0 57.748 1213.968 0.87 -3.912 -8.694 -13.477 -18.259 -23.041 -27.824 -32.606 -37.388 -30.501
G53 9713942.864 724168.281 -2 35 11.113 29 0 58.201 1155.004 -1.917 -6.539 -11.161 -15.782 -20.404 -25.026 -29.648 -34.269 -38.891 -32.642
G54 9713608.789 724545.325 -2 35 21.967 29 1 10.421 1115.162 -2.971 -7.443 -11.914 -16.386 -20.857 -25.328 -29.8 -34.271 -38.743 -32.814
G55 9714101.404 724583.960 -2 35 5.931 29 1 11.646 1134.405 -2.382 -6.92 -11.457 -15.995 -20.532 -25.07 -29.607 -34.145 -38.683 -32.409
G56 9714507.410 724691.447 -2 34 52.710 29 1 15.104 1142.143 -2.184 -6.73 -11.275 -15.821 -20.367 -24.912 -29.458 -34.004 -38.55 -32.513
G57 9713795.821 724849.213 -2 35 15.864 29 1 20.247 1128.705 -2.989 -7.532 -12.074 -16.617 -21.16 -25.702 -30.245 -34.788 -39.33 -33.434
G58 9714052.981 725107.523 -2 35 7.480 29 1 28.594 1091.411 -3.055 -7.418 -11.78 -16.142 -20.504 -24.867 -29.229 -33.591 -37.954 -32.271
G59 9714565.166 725142.302 -2 34 50.807 29 1 29.693 1086.473 -3.3 -7.598 -11.896 -16.194 -20.492 -24.79 -29.088 -33.386 -37.684 -31.867
G60 9714280.805 725514.944 -2 35 0.043 29 1 41.768 1078.010 -2.821 -7.119 -11.417 -15.715 -20.012 -24.31 -28.608 -32.906 -37.203 -31.639
G61 9713901.567 725647.565 -2 35 12.380 29 1 46.080 1082.157 -2.598 -6.931 -11.263 -15.595 -19.928 -24.26 -28.592 -32.925 -37.257 -31.629
G62 9714647.876 725869.107 -2 34 48.077 29 1 53.212 1091.819 -1.061 -5.415 -9.77 -14.125 -18.479 -22.834 -27.189 -31.543 -35.898 -30.269
G63 9714296.938 725988.467 -2 34 59.494 29 1 57.093 1188.054 0.859 -3.895 -8.648 -13.402 -18.155 -22.909 -27.662 -32.416 -37.169 -30.577
G64 9713874.723 726203.685 -2 35 13.225 29 2 4.080 1164.125 1.801 -2.896 -7.592 -12.289 -16.986 -21.682 -26.379 -31.076 -35.772 -29.346
G65 9714378.260 726456.349 -2 34 56.822 29 2 12.231 1181.963 3.224 -1.56 -6.343 -11.127 -15.91 -20.694 -25.477 -30.261 -35.044 -28.752
G66 9713924.661 726934.066 -2 35 11.561 29 2 27.716 1198.665 4.303 -0.536 -5.376 -10.216 -15.055 -19.895 -24.735 -29.574 -34.414 -27.969
G67 9714361.679 727174.954 -2 34 57.324 29 2 35.489 1288.720 7.474 2.257 -2.96 -8.177 -13.393 -18.61 -23.827 -29.044 -34.261 -27.471
G68 9713770.062 727433.603 -2 35 16.567 29 2 43.891 1325.242 8.584 3.231 -2.122 -7.475 -12.828 -18.18 -23.533 -28.886 -34.239 -27.223
G69 9713316.705 721841.369 -2 35 31.614 28 59 42.922 1542.602 13.966 7.772 1.579 -4.615 -10.808 -17.001 -23.195 -29.388 -35.582 -27.09
G70 9712729.554 721880.730 -2 35 50.724 28 59 44.226 1316.688 9.867 4.605 -0.657 -5.919 -11.181 -16.443 -21.705 -26.968 -32.23 -24.707
G71 9713537.991 722180.189 -2 35 24.394 28 59 53.877 1556.561 13.983 7.775 1.566 -4.643 -10.851 -17.06 -23.269 -29.477 -35.686 -26.427
G72 9712540.706 722363.046 -2 35 56.846 28 59 59.846 1279.781 6.763 1.619 -3.525 -8.669 -13.813 -18.957 -24.101 -29.245 -34.389 -26.663
G73 9713067.667 722472.569 -2 35 39.688 29 0 3.364 1391.422 10.426 4.828 -0.771 -6.369 -11.968 -17.566 -23.164 -28.763 -34.361 -26.972
G74 9713219.215 722923.727 -2 35 34.732 29 0 17.958 1278.907 6.584 1.454 -3.676 -8.806 -13.936 -19.066 -24.196 -29.326 -34.456 -27.451
G75 9712634.064 722957.048 -2 35 53.776 29 0 19.067 1220.033 5.362 0.46 -4.443 -9.345 -14.247 -19.149 -24.051 -28.953 -33.855 -27.309
G76 9712973.082 723362.487 -2 35 42.720 29 0 32.172 1189.494 2.195 -2.582 -7.358 -12.135 -16.912 -21.689 -26.466 -31.243 -36.02 -29.826
G77 9713557.879 723472.122 -2 35 23.680 29 0 35.690 1233.907 1.826 -3.135 -8.096 -13.056 -18.017 -22.978 -27.938 -32.899 -37.86 -31.315
G78 9712556.594 723654.819 -2 35 56.262 29 0 41.654 1107.406 -0.355 -4.766 -9.177 -13.588 -17.999 -22.41 -26.82 -31.231 -35.642 -29.827
G79 9713185.088 723802.958 -2 35 35.797 29 0 46.417 1132.942 -0.634 -5.149 -9.664 -14.179 -18.694 -23.209 -27.724 -32.24 -36.755 -30.752
G80 9713213.059 724204.270 -2 35 34.866 29 0 59.404 1168.579 -1.931 -6.648 -11.366 -16.084 -20.801 -25.519 -30.236 -34.954 -39.672 -33.605
G81 9712831.705 724234.522 -2 35 47.277 29 1 0.402 1107.660 -2.734 -7.187 -11.64 -16.092 -20.545 -24.998 -29.451 -33.904 -38.357 -32.396
G82 9713279.104 724634.601 -2 35 32.694 29 1 13.328 1116.552 -3.423 -7.921 -12.42 -16.918 -21.416 -25.915 -30.413 -34.911 -39.41 -33.521
G83 9712744.952 724738.090 -2 35 50.075 29 1 16.705 1081.109 -3.032 -7.379 -11.727 -16.074 -20.421 -24.768 -29.116 -33.463 -37.81 -31.886
G84 9713482.164 725034.638 -2 35 26.063 29 1 26.265 1082.055 -3.889 -8.222 -12.555 -16.889 -21.222 -25.555 -29.888 -34.221 -38.554 -32.743
G85 9713011.785 725158.294 -2 35 41.367 29 1 30.291 1062.490 -3.431 -7.691 -11.951 -16.211 -20.471 -24.731 -28.991 -33.25 -37.51 -31.918
G86 9712537.773 725395.521 -2 35 56.784 29 1 37.993 1052.085 -3.036 -7.253 -11.471 -15.688 -19.906 -24.124 -28.341 -32.559 -36.776 -31.293
G87 9713217.604 725437.873 -2 35 34.654 29 1 39.329 1058.160 -3.215 -7.451 -11.687 -15.923 -20.159 -24.396 -28.632 -32.868 -37.104 -31.597
G88 9713548.691 725601.766 -2 35 23.868 29 1 44.616 1077.573 -3.106 -7.428 -11.751 -16.073 -20.396 -24.719 -29.041 -33.364 -37.686 -32.05
G89 9712678.674 725991.988 -2 35 52.166 29 1 57.291 1175.605 -0.27 -4.986 -9.701 -14.417 -19.133 -23.849 -28.565 -33.281 -37.997 -31.451
G90 9713184.272 726020.759 -2 35 35.708 29 1 58.196 1072.862 -1.399 -5.684 -9.969 -14.254 -18.54 -22.825 -27.11 -31.395 -35.68 -29.937
G91 9712898.317 726454.125 -2 35 44.993 29 2 12.236 1190.772 1.455 -3.331 -8.117 -12.903 -17.689 -22.475 -27.26 -32.046 -36.832 -29.891
G92 9713482.984 726575.489 -2 35 25.956 29 2 16.134 1173.240 2.253 -2.48 -7.212 -11.945 -16.677 -21.409 -26.142 -30.874 -35.607 -29.073
G93 9712682.864 726861.390 -2 35 51.984 29 2 25.428 1279.619 3.089 -2.087 -7.263 -12.439 -17.615 -22.791 -27.967 -33.143 -38.319 -31.367
G94 9713362.040 727117.496 -2 35 29.865 29 2 33.682 1196.259 4.029 -0.796 -5.621 -10.446 -15.271 -20.096 -24.921 -29.746 -34.571 -27.949
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ブーゲー異常値（Bugarama地域）3 別添資料2-3

NS(m) EW(m) 度 分 秒 度 分 秒 (2.00) (2.10) (2.20) (2.30) (2.40) (2.50) (2.60) (2.70) (2.80) (2.64)
ブーゲー異常値(mgal)UTM座標系 緯度 経度

測点番号 標高(m)

G95 9712943.773 727393.851 -2 35 43.464 29 2 42.648 1261.956 6.04 0.906 -4.227 -9.36 -14.494 -19.627 -24.761 -29.894 -35.028 -28.159
G96 9712033.718 722244.743 -2 36 13.354 28 59 56.043 1391.289 11.359 5.8 0.24 -5.319 -10.879 -16.439 -21.998 -27.558 -33.117 -25.788
G97 9712163.491 722824.301 -2 36 9.100 29 0 14.795 1230.693 5.57 0.626 -4.319 -9.264 -14.208 -19.153 -24.098 -29.042 -33.987 -26.79
G98 9712149.407 723191.269 -2 36 9.539 29 0 26.672 1166.390 3.642 -1.038 -5.718 -10.398 -15.078 -19.758 -24.438 -29.118 -33.798 -27.533
G99 9711901.010 723758.294 -2 36 17.595 29 0 45.037 1118.127 0.556 -3.908 -8.371 -12.835 -17.298 -21.761 -26.225 -30.688 -35.152 -29.136
G100 9712299.979 724309.661 -2 36 4.580 29 1 2.862 1115.379 -2.388 -6.893 -11.398 -15.903 -20.409 -24.914 -29.419 -33.924 -38.429 -32.364
G101 9711972.237 724527.233 -2 36 15.237 29 1 9.920 1063.941 -2.706 -6.962 -11.219 -15.475 -19.732 -23.988 -28.245 -32.501 -36.758 -31.008
G102 9712253.558 724896.634 -2 36 6.061 29 1 21.862 1094.723 -2.768 -7.189 -11.61 -16.031 -20.452 -24.873 -29.294 -33.715 -38.136 -32.343
G103 9712049.664 725393.086 -2 36 12.671 29 1 37.940 1041.619 -3.343 -7.522 -11.7 -15.879 -20.058 -24.237 -28.415 -32.594 -36.773 -31.283
G104 9712130.166 726047.148 -2 36 10.017 29 1 59.104 1153.520 -1.074 -5.738 -10.403 -15.068 -19.732 -24.397 -29.061 -33.726 -38.391 -32.189
G105 9712368.450 726412.833 -2 36 2.242 29 2 10.927 1240.349 1.18 -3.855 -8.891 -13.926 -18.962 -23.997 -29.033 -34.068 -39.104 -32.493
G106 9712112.518 726912.401 -2 36 10.546 29 2 27.109 1149.878 2.577 -2.054 -6.685 -11.316 -15.947 -20.578 -25.209 -29.84 -34.472 -28.199
G107 9712436.873 727460.596 -2 35 59.960 29 2 44.834 1300.727 5.419 0.18 -5.06 -10.299 -15.539 -20.778 -26.018 -31.257 -36.497 -29.763
G108 9711235.404 728082.871 -2 36 39.033 29 3 5.037 1268.070 6.036 0.891 -4.253 -9.397 -14.541 -19.686 -24.83 -29.974 -35.118 -28.44
G109 9710654.172 724296.961 -2 36 58.151 29 1 2.536 1105.580 -1.176 -5.646 -10.115 -14.584 -19.054 -23.523 -27.993 -32.462 -36.931 -30.99
G110 9711296.303 720157.754 -2 36 37.464 28 58 48.534 1649.656 16.516 9.892 3.267 -3.357 -9.981 -16.605 -23.229 -29.853 -36.477 -27.959
G111 9717203.545 720012.246 -2 33 25.190 28 58 43.527 1986.776 27.436 19.394 11.352 3.31 -4.732 -12.774 -20.817 -28.859 -36.901 -26.019
G112 9717929.289 726629.554 -2 33 1.231 29 2 17.654 1241.532 6.823 1.834 -3.155 -8.144 -13.133 -18.122 -23.111 -28.1 -33.089 -26.603
G113 9714272.357 724342.431 -2 35 0.379 29 1 3.821 1171.290 -1.963 -6.647 -11.331 -16.015 -20.699 -25.383 -30.067 -34.75 -39.434 -33.324
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●Currency RWF
●Number of Users / Foreign Citizen 20 persons/day
●Number of Users / Rwandan 250 persons/day
●Usage Fee / Foreign Citizen 7,000 RWF/Person
●Usage Fee / Rwandan 1,000 RWF/Person
●Doller-RWF exchange rate 678 RWF/USD

●Initial Investment Cost 1,000,000 USD
●Initial Investment Cost 678 Million RWF
●Operation & Maintenance Cost 5.0 % of Initial Investment Cost
●Depreciation 15 years
●Infration rate 0.0 % Annual Rate
●Financial Cost 15.0 %  Loan Interest Rate/year
●Loan Term 10.0 Years for Repayment
●Corporation Tax 30.0 %/year
●Discount Rate 7.0 %/year
●Evaluation Duration 15.0 Years (Life Time of Facilities)

【Operation & Maintenance Cost】 Commissioning---> Unit: Million RWF
2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

-1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Cost Details Amount RWF

Operation & Maintenance Cost Labor & Maintenance 34 34 34 34 34 34 34 34 34 34 34 34 34 34 34 34 509

【Financial Cost】 Commissioning-->
2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

-1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Financial Cost Principal Repayment (10 years)
Bank Loan 678.0 67.8 610 542 475 407 339 271 203 136 68 0

  (June/every  year) 644 593 534 470 405 338 271 203 135 68

【Income Statement】 Commissioning--->
2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

-1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Income SPA 140 140 140 140 140 140 140 140 140 140 140 140 140 140 140 2,106

Others 42 42 42 42 42 42 42 42 42 42 42 42 42 42 42 632
▲Cost & Expense Operation & Maintenance Cost 34 34 34 34 34 34 34 34 34 34 34 34 34 34 34 509

Depreciation 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 678
Financial Cost 97 89 80 71 61 51 41 30 20 10 0 0 0 0 0 549

Profit before Tax 7 14 23 33 43 53 63 73 83 93 103 103 103 103 103 1,002
▲Income Tax（Profit before Tax × Tax rate） 2 4 7 10 13 16 19 22 25 28 31 31 31 31 31 301
Profit After Tax 5 10 16 23 30 37 44 51 58 65 72 72 72 72 72 701

【Cash Flow】

Profit After Tax 5 10 16 23 30 37 44 51 58 65 72 72 72 72 72 701
Depreciation 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45 678
Initial Investment Cost 678 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Free Cash Flow 50 55 62 68 75 82 89 96 103 110 118 118 118 118 118 1,379

【Payback Time】
Initial Cost / Profit 7.4 Years

【Internal Rate of Return】
IRR （15 years） 8.84%

【Ｎet Ｐresent Ｖalue】
NPV (15 years) 96.6
Discount Rate 7.00 %
Discount Factor Discount Rate a 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1

Years ｂ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Discount Factor ｃ＝a^b 1.070 1.145 1.225 1.311 1.403 1.501 1.606 1.718 1.838 1.967 2.105 2.252 2.410 2.579 2.759
（Reciprocal Factor) 1/a^b 0.935 0.873 0.816 0.763 0.713 0.666 0.623 0.582 0.544 0.508 0.475 0.444 0.415 0.388 0.362

NPV Free Cash Flow (FCF)=J54 ｄ 50.0 55.3 61.5 68.2 75.1 82.1 89.2 96.3 103.4 110.5 117.6 117.6 117.6 117.6 117.6 1,379.5
NPV=FCF/Factor d/c 46.7 48.3 50.2 52.0 53.5 54.7 55.5 56.0 56.2 56.2 55.9 52.2 48.8 45.6 42.6 774.6
NPV Accumelation  46.7 95.0 145.2 197.3 250.8 305.5 361.1 417.1 473.3 529.5 585.3 637.6 686.3 732.0 774.6

NPV Accumelation  A
Initial Investment Cost B
NPV（15years） A-B

別添資料 2-4

TotalBusiness Year 

96.6

-678

Total

774.6

Cost and Benefit Analysis : SPA in Mashyuza

  

Balance

678.0

  Loan Balance
  Average Balance in a year

<---Construction
Year in A.D.

<--Construction
Year in A.D.

TotalBusiness Year 

Year in A.D.
TotalBusiness Year 

<---Construction

（1/3）



●Currency RWF
●Rose Production area 20 ha
●Unit revenue 240,000 USD/ha
●Doller-RWF exchange rate 678 RWF/USD

●Initial Investment Cost 8,000,000 USD
●Unit Initial Investment Cost 400,000 USD/ha
●Initial Investment Cost 5,424 Million RWF
●Operation & Maintenance Cost 30.0 % of Initial Investment Cost
●Depreciation 15 years
●Infration rate 0.0 % Annual Rate
●Financial Cost 15.0 %  Loan Interest Rate/year
●Loan Term 10.0 Years for Repayment
●Corporation Tax 30.0 %/year
●Discount Rate 7.0 %/year
●Evaluation Duration 15.0 Years (Life Time of Facilities)

【Operation & Maintenance Cost】 Commissioning---> Unit: Million RWF
2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

-1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Cost Details Amount RWF

Operation & Maintenance Cost Labor & Maintenance 1,627 1,627 1,627 1,627 1,627 1,627 1,627 1,627 1,627 1,627 1,627 1,627 1,627 1,627 1,627 1,627 24,408

【Financial Cost】 Commissioning-->
2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

-1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Financial Cost Principal Repayment (10 years)
Bank Loan 5,424.0 542.4 4,882 4,339 3,797 3,254 2,712 2,170 1,627 1,085 542 0

  (June/every  year) 5,153 4,746 4,271 3,763 3,237 2,704 2,165 1,625 1,084 542

【Income Statement】 Commissioning--->
2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

-1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Income Rose Selling 3,254 3,254 3,254 3,254 3,254 3,254 3,254 3,254 3,254 3,254 3,254 3,254 3,254 3,254 3,254 48,816

Others 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
▲Cost & Expense Operation & Maintenance Cost 1,627 1,627 1,627 1,627 1,627 1,627 1,627 1,627 1,627 1,627 1,627 1,627 1,627 1,627 1,627 24,408

Depreciation 362 362 362 362 362 362 362 362 362 362 362 362 362 362 362 5,424
Financial Cost 773 712 641 564 486 406 325 244 163 81 0 0 0 0 0 4,394

Profit before Tax 493 554 625 701 780 860 941 1,022 1,103 1,184 1,266 1,266 1,266 1,266 1,266 14,590
▲Income Tax（Profit before Tax × Tax rate） 148 166 187 210 234 258 282 307 331 355 380 380 380 380 380 4,377
Profit After Tax 345 388 437 491 546 602 659 715 772 829 886 886 886 886 886 10,213

【Cash Flow】

Profit After Tax 345 388 437 491 546 602 659 715 772 829 886 886 886 886 886 10,213
Depreciation 362 362 362 362 362 362 362 362 362 362 362 362 362 362 362 5,424
Initial Investment Cost 5,424 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Free Cash Flow 706 749 799 852 908 964 1,020 1,077 1,134 1,191 1,248 1,248 1,248 1,248 1,248 15,637

【Payback Time】
Initial Cost / Profit 5.2 Years

【Internal Rate of Return】
IRR （15 years） 15.08%

【Ｎet Ｐresent Ｖalue】

NPV (15 years) 3,566.6
Discount Rate 7.00 %
Discount Factor Discount Rate a 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1

Years ｂ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Discount Factor ｃ＝a^b 1.070 1.145 1.225 1.311 1.403 1.501 1.606 1.718 1.838 1.967 2.105 2.252 2.410 2.579 2.759
（Reciprocal Factor) 1/a^b 0.935 0.873 0.816 0.763 0.713 0.666 0.623 0.582 0.544 0.508 0.475 0.444 0.415 0.388 0.362

NPV Free Cash Flow (FCF)=J54 ｄ 706.5 749.2 799.0 852.4 907.6 963.6 1,020.2 1,076.9 1,133.7 1,190.6 1,247.5 1,247.5 1,247.5 1,247.5 1,247.5 15,637.3
NPV=FCF/Factor d/c 660.3 654.4 652.2 650.3 647.1 642.1 635.3 626.8 616.7 605.3 592.7 553.9 517.7 483.8 452.2 8,990.6
NPV Accumelation  660.3 1,314.6 1,966.9 2,617.2 3,264.3 3,906.4 4,541.7 5,168.5 5,785.1 6,390.4 6,983.1 7,537.0 8,054.7 8,538.5 8,990.6

NPV Accumelation  A
Initial Investment Cost B
NPV（15years） A-B
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<--Construction
Year in A.D.

TotalBusiness Year 

Year in A.D.
TotalBusiness Year 

Cost and Benefit Analysis : Flower Cultivation in Kinigi

  

<---Construction

Balance

5,424.0

  Loan Balance
  Average Balance in a year

<---Construction
Year in A.D.

TotalBusiness Year 

3,566.6

-5,424

Total

8,990.6

（2/3）



●Currency RWF
●Made Tea Production Volume 1,100 ton/year
●Steam Selling Volume 6,765 ton/year
●Unit Steam Price 20,000 RWF/ton
●Doller-RWF exchange rate 678 RWF/USD

●Initial Investment Cost 103 Million RWF
  Unit Pipeline Construction Cost 75,650 USD/km
  Pipeline Length 2,000 m
    
●Operation & Maintenance Cost 3.0 % of Initial Investment Cost
●Depreciation 15 years
●Infration rate 0.0 % Annual Rate
●Financial Cost 15.0 %  Loan Interest Rate/year
●Loan Term 10.0 Years for Repayment
●Corporation Tax 3.0 %/year
●Discount Rate 7.0 %/year
●Evaluation Duration 15.0 Years (Life Time of Facilities)

【Operation & Maintenance Cost】 Commissioning---> Unit: Million RWF
2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

-1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Cost Details Amount RWF

Operation & Maintenance Cost Labor & Maintenance 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 46

【Financial Cost】 Commissioning-->
2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

-1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Financial Cost Principal Repayment (10 years)
Bank Loan 102.6 10.3 92 82 72 62 51 41 31 21 10 0

  (June/every  year) 97 90 81 71 61 51 41 31 20 10

【Income Statement】 Commissioning--->
2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

-1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Income Steam Selling 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 330

Others 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
▲Cost & Expense Operation & Maintenance Cost 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 46

Depreciation 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 103
Financial Cost 15 13 12 11 9 8 6 5 3 2 0 0 0 0 0 83

Profit before Tax -3 -1 -0 1 3 4 6 7 9 11 12 12 12 12 12 98
▲Income Tax（Profit before Tax × Tax rate） 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
Profit After Tax -3 -1 -0 1 3 4 6 7 9 10 12 12 12 12 12 95

【Cash Flow】

Profit After Tax -3 -1 -0 1 3 4 6 7 9 10 12 12 12 12 12 95
Depreciation 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 103
Initial Investment Cost 103 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Free Cash Flow 4 5 7 8 10 11 13 14 16 17 19 19 19 19 19 198

【Payback Time】
Initial Cost / Profit 7.8 Years

【Internal Rate of Return】
IRR （15 years） 7.50%

【Ｎet Ｐresent Ｖalue】
NPV (15 years) 4.2
Discount Rate 7.00 %
Discount Factor Discount Rate a 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1

Years ｂ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Discount Factor ｃ＝a^b 1.070 1.145 1.225 1.311 1.403 1.501 1.606 1.718 1.838 1.967 2.105 2.252 2.410 2.579 2.759
（Reciprocal Factor) 1/a^b 0.935 0.873 0.816 0.763 0.713 0.666 0.623 0.582 0.544 0.508 0.475 0.444 0.415 0.388 0.362

NPV Free Cash Flow (FCF)=J54 ｄ 4.3 5.5 6.8 8.2 9.7 11.1 12.6 14.1 15.6 17.1 18.6 18.6 18.6 18.6 18.6 197.7
NPV=FCF/Factor d/c 4.0 4.8 5.6 6.3 6.9 7.4 7.8 8.2 8.5 8.7 8.8 8.2 7.7 7.2 6.7 106.8
NPV Accumelation  4.0 8.8 14.3 20.6 27.5 34.9 42.7 50.9 59.4 68.1 76.9 85.2 92.9 100.1 106.8

NPV Accumelation  A
Initial Investment Cost B
NPV（15years） A-B
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TotalBusiness Year 

4.2

-103

Total

106.8

Cost and Benefit Analysis : Tea Drying in Karago

  

Balance

102.6

  Loan Balance
  Average Balance in a year

<---Construction
Year in A.D.

<--Construction
Year in A.D.

TotalBusiness Year 

Year in A.D.
TotalBusiness Year 

<---Construction
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Thin Section ID: 082701‐T (Visoke V.,  白榴石－単斜輝石安山岩) 
 

 

開放ポーラ  0.5mm 

 

直交ポーラ  0.5mm 

  

斜方輝石

白榴石

斜方輝石

不透明鉱物 

斜方輝石

白榴石

斜方輝石

不透明鉱物 
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Thin Section ID: 082802‐T (Sabyinyo V. 2,  黒雲母安山岩) 
 

 

開放ポーラ  0.5mm 

 

直交ポーラ  0.5mm 

  

斜方輝石 

単斜輝石 

不透明鉱物

斜長石 

黒雲母 

斜長石 

斜方輝石 

単斜輝石 

不透明鉱物

斜長石 

黒雲母 

斜長石 
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Thin Section ID: 083002‐T (Sabyinyo V. 1,  橄欖石－単斜輝石玄武岩) 
 

 

開放ポーラ  0.5mm 

 

直交ポーラ  0.5mm 

 

  

不透明鉱物 

斜長石

斜長石 

斜長石 橄欖石

単斜輝石 

単斜輝石

不透明鉱物 

斜長石

斜長石 

斜長石 橄欖石

単斜輝石 

単斜輝石
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Thin Section ID: 083101‐T (Cone V. 1,  橄欖石－単斜輝石玄武岩) 
 

 

開放ポーラ  0.5mm 

 

直交ポーラ  0.5mm 

 

  

橄欖石

斜長石

単斜輝石

橄欖石

斜長石

単斜輝石
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Thin Section ID: 090201‐T (Gahinga V.,  単斜輝石－橄欖石玄武岩) 
 

 

開放ポーラ  0.5mm 

 

直交ポーラ  0.5mm 

 

橄欖石 

橄欖石

橄欖石 

単斜輝石 斜長石 

不透明鉱物 

橄欖石 
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ブーゲー異常値（Kinigi地域)1 別添資料2-6

NS(m) EW(m) 度 分 秒 度 分 秒 (2.0) (2.1) (2.2) (2.3) (2.4) (2.5) (2.6) (2.7)
G000 9833848.232 793458.605 -1 30 5.838 29 38 13.926 1837.859 -3.921 -11.543 -19.165 -26.787 -34.409 -42.030 -57.274 -64.896
G001 9842325.131 781706.910 -1 25 30.468 29 31 53.682 2540.203 9.521 -0.950 -11.422 -21.893 -32.364 -42.835 -63.778 -74.249
G002 9842688.377 782564.152 -1 25 18.618 29 32 21.384 2501.821 9.984 -0.333 -10.649 -20.966 -31.282 -41.598 -62.231 -72.548
G003 9843176.798 783620.673 -1 25 2.688 29 32 55.524 2499.424 7.679 -2.627 -12.934 -23.241 -33.548 -43.854 -64.468 -74.775
G004 9843560.886 784477.768 -1 24 50.160 29 33 23.220 2501.207 6.888 -3.426 -13.740 -24.054 -34.368 -44.682 -65.309 -75.623
G005 9843359.571 784930.753 -1 24 56.694 29 33 37.872 2499.442 7.461 -2.846 -13.153 -23.460 -33.767 -44.073 -64.687 -74.994
G006 9843672.180 785557.647 -1 24 46.500 29 33 58.128 2515.067 7.571 -2.799 -13.168 -23.538 -33.908 -44.278 -65.018 -75.388
G007 9840714.792 780858.876 -1 26 22.896 29 31 26.322 2623.998 7.410 -3.398 -14.207 -25.016 -35.825 -46.634 -68.252 -79.060
G008 9841310.571 781369.700 -1 26 3.492 29 31 42.816 2579.337 8.910 -1.719 -12.348 -22.977 -33.606 -44.235 -65.493 -76.122
G009 9841484.157 781809.538 -1 25 57.828 29 31 57.030 2536.173 8.901 -1.554 -12.009 -22.464 -32.919 -43.374 -64.284 -74.739
G010 9841715.605 782285.630 -1 25 50.280 29 32 12.414 2503.654 9.748 -0.576 -10.899 -21.223 -31.547 -41.871 -62.519 -72.842
G011 9841963.395 782825.398 -1 25 42.198 29 32 29.856 2480.313 9.432 -0.798 -11.027 -21.257 -31.487 -41.716 -62.176 -72.405
G012 9842141.559 783295.497 -1 25 36.384 29 32 45.048 2462.390 9.153 -1.004 -11.161 -21.319 -31.476 -41.633 -61.948 -72.105
G013 9842340.088 783693.056 -1 25 29.910 29 32 57.894 2455.901 8.843 -1.288 -11.419 -21.550 -31.682 -41.813 -62.075 -72.206
G014 9842649.856 784384.339 -1 25 19.806 29 33 20.232 2445.186 7.220 -2.868 -12.956 -23.043 -33.131 -43.219 -63.395 -73.483
G015 9842574.397 784916.892 -1 25 22.242 29 33 37.452 2431.863 6.905 -3.129 -13.163 -23.197 -33.231 -43.265 -63.333 -73.367
G016 9843066.125 785816.986 -1 25 6.210 29 34 6.534 2451.777 6.919 -3.196 -13.310 -23.425 -33.539 -43.654 -63.883 -73.997
G017 9843193.988 786251.409 -1 25 2.034 29 34 20.574 2475.895 7.301 -2.911 -13.123 -23.334 -33.546 -43.758 -64.182 -74.394
G018 9843441.213 786639.753 -1 24 53.976 29 34 33.120 2521.585 7.390 -3.006 -13.403 -23.799 -34.195 -44.591 -65.383 -75.780
G019 9839933.430 780256.172 -1 26 48.342 29 31 6.864 2613.915 9.336 -1.433 -12.201 -22.969 -33.737 -44.506 -66.042 -76.811
G020 9840542.156 781724.424 -1 26 28.482 29 31 54.312 2497.112 7.464 -2.833 -13.130 -23.428 -33.725 -44.023 -64.618 -74.915
G021 9840764.453 782135.923 -1 26 21.234 29 32 7.608 2486.195 8.349 -1.905 -12.158 -22.411 -32.665 -42.918 -63.425 -73.678
G022 9840952.704 782652.054 -1 26 15.090 29 32 24.288 2463.529 8.593 -1.569 -11.731 -21.893 -32.055 -42.217 -62.540 -72.702
G023 9841179.530 783137.795 -1 26 7.692 29 32 39.984 2451.814 8.227 -1.887 -12.002 -22.116 -32.231 -42.346 -62.575 -72.689
G024 9841392.897 783621.482 -1 26 0.732 29 32 55.614 2435.000 7.981 -2.066 -12.112 -22.159 -32.206 -42.252 -62.346 -72.392
G025 9841555.050 784060.944 -1 25 55.440 29 33 9.816 2418.744 7.546 -2.435 -12.416 -22.397 -32.378 -42.359 -62.321 -72.302
G026 9841906.461 784610.857 -1 25 43.986 29 33 27.582 2418.110 7.590 -2.388 -12.367 -22.345 -32.324 -42.302 -62.259 -72.238
G027 9842136.588 785114.984 -1 25 36.480 29 33 43.872 2411.646 7.039 -2.913 -12.866 -22.818 -32.770 -42.723 -62.627 -72.580
G028 9842424.420 785631.055 -1 25 27.096 29 34 0.546 2411.249 6.958 -2.992 -12.943 -22.894 -32.845 -42.795 -62.697 -72.647
G029 9842912.664 786843.500 -1 25 11.166 29 34 39.726 2462.505 7.172 -2.986 -13.144 -23.302 -33.459 -43.617 -63.933 -74.090
G030 9842024.716 785886.536 -1 25 40.092 29 34 8.820 2383.529 6.810 -3.029 -12.867 -22.706 -32.545 -42.383 -62.061 -71.899
G031 9842353.106 786577.667 -1 25 29.382 29 34 31.152 2404.865 7.037 -2.888 -12.813 -22.738 -32.662 -42.587 -62.437 -72.362
G032 9842492.309 787257.641 -1 25 24.828 29 34 53.130 2433.004 6.552 -3.487 -13.525 -23.564 -33.602 -43.641 -63.718 -73.757
G033 9843139.195 788422.027 -1 25 3.738 29 35 30.750 2474.226 6.860 -3.345 -13.550 -23.755 -33.960 -44.165 -64.575 -74.780
G034 9839036.744 779891.809 -1 27 17.532 29 30 55.116 2585.644 7.228 -3.426 -14.081 -24.735 -35.390 -46.044 -67.353 -78.007
G035 9839826.501 780899.645 -1 26 51.798 29 31 27.672 2575.528 8.103 -2.511 -13.125 -23.738 -34.352 -44.965 -66.193 -76.806
G036 9839586.852 781498.990 -1 26 59.574 29 31 47.058 2481.300 7.502 -2.732 -12.965 -23.199 -33.433 -43.666 -64.133 -74.367
G037 9839795.537 782042.793 -1 26 52.764 29 32 4.632 2456.389 7.940 -2.193 -12.326 -22.459 -32.593 -42.726 -62.992 -73.125
G038 9840019.284 782475.080 -1 26 45.468 29 32 18.600 2433.745 7.552 -2.489 -12.531 -22.572 -32.614 -42.656 -62.739 -72.781
G039 9840214.025 782956.329 -1 26 39.114 29 32 34.152 2433.133 7.877 -2.162 -12.201 -22.240 -32.279 -42.318 -62.397 -72.436
G040 9840412.494 783402.881 -1 26 32.640 29 32 48.582 2411.564 7.379 -2.573 -12.525 -22.477 -32.429 -42.381 -62.285 -72.237

ブーゲー異常値(mgal)
測点番号

UTM座標系 緯度 経度
標高(m)
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ブーゲー異常値（Kinigi地域)2 別添資料2-6

NS(m) EW(m) 度 分 秒 度 分 秒 (2.0) (2.1) (2.2) (2.3) (2.4) (2.5) (2.6) (2.7)
ブーゲー異常値(mgal)

測点番号
UTM座標系 緯度 経度

標高(m)

G041 9840611.524 783842.383 -1 26 26.148 29 33 2.784 2400.651 6.774 -3.134 -13.042 -22.949 -32.857 -42.765 -62.581 -72.489
G042 9840814.600 784292.285 -1 26 19.524 29 33 17.322 2379.652 6.372 -3.451 -13.274 -23.097 -32.920 -42.743 -62.389 -72.212
G043 9841063.659 785012.825 -1 26 11.394 29 33 40.608 2369.351 6.170 -3.611 -13.392 -23.174 -32.955 -42.736 -62.299 -72.080
G044 9841649.520 785497.308 -1 25 52.314 29 33 56.250 2370.936 6.772 -3.016 -12.804 -22.592 -32.379 -42.167 -61.743 -71.530
G045 9841375.764 785914.760 -1 26 1.206 29 34 9.756 2343.441 6.161 -3.516 -13.192 -22.869 -32.545 -42.222 -61.575 -71.251
G046 9841859.277 786569.504 -1 25 45.450 29 34 30.906 2359.660 6.418 -3.324 -13.066 -22.808 -32.550 -42.292 -61.777 -71.519
G047 9842005.862 787406.124 -1 25 40.650 29 34 57.948 2383.661 6.050 -3.789 -13.628 -23.467 -33.307 -43.146 -62.824 -72.663
G048 9842376.688 788240.961 -1 25 28.554 29 35 24.924 2398.619 6.054 -3.845 -13.745 -23.645 -33.544 -43.444 -63.243 -73.143
G049 9838146.224 780117.033 -1 27 46.500 29 31 2.430 2575.941 5.935 -4.680 -15.295 -25.911 -36.526 -47.141 -68.372 -78.987
G050 9837974.945 780749.293 -1 27 52.050 29 31 22.878 2522.763 5.916 -4.485 -14.886 -25.287 -35.688 -46.089 -66.891 -77.292
G051 9838485.875 780946.397 -1 27 35.418 29 31 29.232 2519.487 7.174 -3.214 -13.602 -23.989 -34.377 -44.765 -65.540 -75.928
G052 9838989.874 781076.126 -1 27 19.014 29 31 33.408 2504.891 7.535 -2.794 -13.123 -23.452 -33.781 -44.109 -64.767 -75.096
G053 9839219.007 781636.280 -1 27 11.538 29 31 51.510 2465.059 7.991 -2.178 -12.346 -22.514 -32.682 -42.850 -63.186 -73.354
G054 9839129.881 782347.515 -1 27 14.412 29 32 14.508 2428.890 7.636 -2.386 -12.408 -22.430 -32.452 -42.474 -62.518 -72.540
G055 9839288.449 782853.962 -1 27 9.234 29 32 30.876 2404.341 6.828 -3.095 -13.018 -22.941 -32.864 -42.786 -62.632 -72.555
G056 9839508.780 783206.818 -1 27 2.052 29 32 42.276 2405.901 6.853 -3.076 -13.005 -22.934 -32.863 -42.792 -62.650 -72.579
G057 9839687.604 783737.790 -1 26 56.214 29 32 59.436 2384.602 6.361 -3.482 -13.325 -23.168 -33.011 -42.854 -62.540 -72.383
G058 9839913.102 784252.113 -1 26 48.858 29 33 16.056 2365.708 5.713 -4.053 -13.820 -23.587 -33.353 -43.120 -62.653 -72.420
G059 9840050.396 784655.545 -1 26 44.376 29 33 29.094 2348.357 5.540 -4.157 -13.853 -23.549 -33.246 -42.942 -62.335 -72.032
G060 9840199.615 785114.111 -1 26 39.504 29 33 43.914 2334.058 5.644 -3.995 -13.634 -23.272 -32.911 -42.549 -61.826 -71.465
G061 9840366.779 785521.106 -1 26 34.050 29 33 57.066 2327.951 5.687 -3.927 -13.541 -23.155 -32.769 -42.382 -61.610 -71.224
G062 9840571.188 786095.545 -1 26 27.378 29 34 15.630 2311.850 6.008 -3.541 -13.089 -22.638 -32.187 -41.736 -60.833 -70.382
G063 9840794.905 786555.686 -1 26 20.082 29 34 30.498 2309.391 5.748 -3.790 -13.329 -22.868 -32.407 -41.945 -61.023 -70.562
G064 9841359.551 787376.073 -1 26 1.680 29 34 57.000 2324.712 5.307 -4.293 -13.894 -23.495 -33.096 -42.696 -61.898 -71.499
G065 9837923.094 781597.705 -1 27 53.706 29 31 50.310 2474.036 6.193 -4.011 -14.215 -24.420 -34.624 -44.828 -65.237 -75.441
G066 9838186.185 782291.889 -1 27 45.120 29 32 12.744 2420.959 6.588 -3.402 -13.392 -23.382 -33.372 -43.362 -63.342 -73.332
G067 9838828.187 782689.017 -1 27 24.216 29 32 25.560 2409.518 6.897 -3.047 -12.991 -22.935 -32.878 -42.822 -62.710 -72.653
G068 9838851.552 783226.491 -1 27 23.436 29 32 42.936 2376.648 6.045 -3.766 -13.577 -23.388 -33.199 -43.009 -62.631 -72.442
G069 9838825.836 783626.951 -1 27 24.258 29 32 55.884 2358.791 5.552 -4.186 -13.925 -23.663 -33.402 -43.141 -62.618 -72.357
G070 9838889.951 784165.403 -1 27 22.152 29 33 13.290 2326.333 4.807 -4.800 -14.407 -24.015 -33.622 -43.229 -62.444 -72.051
G071 9839042.495 784778.562 -1 27 17.166 29 33 33.108 2297.599 4.184 -5.307 -14.798 -24.289 -33.780 -43.271 -62.253 -71.744
G072 9838918.839 785358.005 -1 27 21.168 29 33 51.846 2265.109 2.829 -6.530 -15.889 -25.249 -34.608 -43.967 -62.686 -72.046
G073 9839349.794 785355.155 -1 27 7.146 29 33 51.738 2286.838 3.799 -5.648 -15.096 -24.543 -33.990 -43.438 -62.333 -71.780
G074 9839528.687 785824.149 -1 27 1.308 29 34 6.894 2276.861 3.283 -6.124 -15.531 -24.938 -34.345 -43.752 -62.566 -71.973
G075 9839714.794 786273.853 -1 26 55.236 29 34 21.426 2267.180 3.637 -5.731 -15.099 -24.466 -33.834 -43.202 -61.938 -71.305
G076 9839897.357 786759.188 -1 26 49.278 29 34 37.110 2256.266 4.392 -4.931 -14.255 -23.578 -32.902 -42.225 -60.873 -70.196
G077 9840445.163 787303.029 -1 26 31.434 29 34 54.672 2267.374 4.791 -4.578 -13.946 -23.315 -32.683 -42.052 -60.789 -70.158
G078 9840932.544 788121.479 -1 26 15.546 29 35 21.114 2284.350 4.122 -5.315 -14.752 -24.190 -33.627 -43.064 -61.939 -71.376
G079 9841601.021 788609.971 -1 25 53.778 29 35 36.882 2322.452 2.594 -6.998 -16.589 -26.181 -35.772 -45.364 -64.547 -74.139
G079R 9841506.684 788865.425 -1 25 56.838 29 35 45.144 2311.932 2.945 -6.604 -16.153 -25.702 -35.251 -44.800 -63.898 -73.447
G080 9842438.776 789600.872 -1 25 26.484 29 36 8.886 2389.419 5.015 -4.848 -14.710 -24.573 -34.435 -44.298 -64.023 -73.885
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ブーゲー異常値（Kinigi地域)3 別添資料2-6

NS(m) EW(m) 度 分 秒 度 分 秒 (2.0) (2.1) (2.2) (2.3) (2.4) (2.5) (2.6) (2.7)
ブーゲー異常値(mgal)

測点番号
UTM座標系 緯度 経度

標高(m)

G081 9836290.361 780358.601 -1 28 46.878 29 31 10.308 2643.231 1.758 -9.129 -20.015 -30.901 -41.788 -52.674 -74.446 -85.333
G082 9836814.387 780874.546 -1 28 29.808 29 31 26.970 2554.797 4.078 -6.452 -16.982 -27.512 -38.043 -48.573 -69.633 -80.163
G083 9836617.825 781679.364 -1 28 36.174 29 31 52.998 2463.601 3.328 -6.835 -16.997 -27.159 -37.321 -47.483 -67.808 -77.970
G084 9837423.330 782123.260 -1 28 9.948 29 32 7.320 2428.968 5.270 -4.753 -14.775 -24.797 -34.820 -44.842 -64.886 -74.909
G085 9837162.787 782758.764 -1 28 18.402 29 32 27.876 2368.904 3.922 -5.858 -15.637 -25.417 -35.197 -44.976 -64.535 -74.315
G086 9837811.325 782920.030 -1 27 57.294 29 32 33.066 2405.560 5.438 -4.490 -14.418 -24.346 -34.273 -44.201 -64.057 -73.984
G087 9838022.467 783404.268 -1 27 50.406 29 32 48.714 2355.994 4.573 -5.154 -14.881 -24.609 -34.336 -44.063 -63.518 -73.245
G088 9838393.030 784127.351 -1 27 38.322 29 33 12.078 2318.068 4.514 -5.060 -14.634 -24.208 -33.782 -43.356 -62.503 -72.077
G089 9838552.299 784500.370 -1 27 33.126 29 33 24.132 2300.722 3.933 -5.570 -15.074 -24.578 -34.081 -43.585 -62.592 -72.096
G090 9838500.282 784999.906 -1 27 34.800 29 33 40.284 2267.144 3.062 -6.305 -15.673 -25.040 -34.408 -43.776 -62.511 -71.879
G091 9838521.021 785571.533 -1 27 34.104 29 33 58.764 2246.003 1.831 -7.451 -16.733 -26.015 -35.297 -44.579 -63.143 -72.425
G092 9838493.112 786111.557 -1 27 34.992 29 34 16.224 2216.281 -1.691 -10.853 -20.014 -29.176 -38.337 -47.499 -65.822 -74.983
G092R 9838611.737 786387.845 -1 27 31.122 29 34 25.152 2209.575 0.803 -8.332 -17.466 -26.600 -35.735 -44.869 -63.137 -72.272
G093 9838907.364 786526.632 -1 27 21.498 29 34 29.628 2219.767 1.978 -7.197 -16.373 -25.549 -34.724 -43.900 -62.251 -71.427
G094 9839052.271 787042.360 -1 27 16.764 29 34 46.296 2207.171 2.543 -6.582 -15.706 -24.831 -33.955 -43.080 -61.329 -70.453
G095 9839673.751 787499.804 -1 26 56.526 29 35 1.062 2214.398 3.125 -6.029 -15.183 -24.337 -33.491 -42.644 -60.952 -70.106
G096 9839715.992 788135.126 -1 26 55.128 29 35 21.600 2201.124 2.448 -6.652 -15.752 -24.852 -33.952 -43.052 -61.252 -70.352
G097 9840415.927 788687.130 -1 26 32.334 29 35 39.420 2237.285 3.040 -6.207 -15.454 -24.700 -33.947 -43.193 -61.687 -70.933
G098 9840761.308 789832.814 -1 26 21.054 29 36 16.446 2257.746 4.185 -5.144 -14.474 -23.804 -33.133 -42.463 -61.122 -70.451
G099 9841563.835 790501.868 -1 25 54.918 29 36 38.046 2283.100 5.175 -4.257 -13.689 -23.122 -32.554 -41.986 -60.851 -70.283
G100 9835597.172 781200.148 -1 29 9.402 29 31 37.542 2566.194 -0.290 -10.866 -21.442 -32.018 -42.594 -53.170 -74.322 -84.899
G101 9836549.521 782715.008 -1 28 38.358 29 32 26.484 2361.367 2.967 -6.782 -16.531 -26.280 -36.029 -45.778 -65.276 -75.025
G102 9836981.458 783620.769 -1 28 24.270 29 32 55.752 2302.620 3.091 -6.420 -15.932 -25.443 -34.954 -44.465 -63.488 -72.999
G103 9837440.539 784174.702 -1 28 9.312 29 33 13.644 2286.067 2.974 -6.471 -15.915 -25.359 -34.803 -44.248 -63.136 -72.581
G104 9837809.534 784653.187 -1 27 57.288 29 33 29.100 2278.374 3.103 -6.311 -15.724 -25.137 -34.550 -43.963 -62.789 -72.202
G105 9837563.764 785263.293 -1 28 5.262 29 33 48.834 2235.455 1.627 -7.612 -16.851 -26.091 -35.330 -44.569 -63.047 -72.287
G106 9838062.683 785653.409 -1 27 49.014 29 34 1.428 2225.346 0.922 -8.276 -17.474 -26.673 -35.871 -45.069 -63.466 -72.664
G107 9838083.168 786121.665 -1 27 48.330 29 34 16.566 2199.120 -0.828 -9.920 -19.012 -28.104 -37.196 -46.288 -64.471 -73.563
G107R 9837732.672 786232.058 -1 27 59.730 29 34 20.148 2187.785 0.310 -8.735 -17.781 -26.827 -35.873 -44.919 -63.011 -72.057
G108 9838324.178 786771.867 -1 27 40.464 29 34 37.578 2190.117 0.183 -8.873 -17.928 -26.984 -36.039 -45.094 -63.205 -72.260
G109 9838523.373 787542.286 -1 27 33.954 29 35 2.478 2169.911 -0.106 -9.079 -18.052 -27.026 -35.999 -44.973 -62.919 -71.893
G110 9839059.857 787825.553 -1 27 16.488 29 35 11.616 2181.629 1.824 -7.197 -16.218 -25.239 -34.260 -43.281 -61.323 -70.343
G111 9839289.849 788276.614 -1 27 8.988 29 35 26.190 2179.917 1.762 -7.252 -16.266 -25.280 -34.294 -43.308 -61.336 -70.350
G112 9834336.972 781217.815 -1 29 50.406 29 31 38.160 2675.011 -1.824 -12.839 -23.853 -34.867 -45.881 -56.895 -78.924 -89.938
G113 9834384.68 781900.609 -1 29 48.828 29 32 0.234 2510.715 -2.156 -12.508 -22.860 -33.213 -43.565 -53.917 -74.622 -84.974
G114 9835215.957 781896.557 -1 29 21.780 29 32 0.072 2494.837 -0.468 -10.756 -21.044 -31.333 -41.621 -51.909 -72.486 -82.774
G115 9835213.326 782740.383 -1 29 21.834 29 32 27.354 2390.609 -0.210 -10.077 -19.945 -29.812 -39.679 -49.547 -69.281 -79.149
G116 9835933.633 782707.065 -1 28 58.398 29 32 26.250 2354.354 1.460 -8.260 -17.981 -27.702 -37.422 -47.143 -66.585 -76.305
G117 9835900.479 783314.989 -1 28 59.454 29 32 45.906 2284.945 1.364 -8.075 -17.515 -26.955 -36.395 -45.834 -64.714 -74.154
G118 9836552.272 784015.196 -1 28 38.220 29 33 8.520 2278.939 2.144 -7.271 -16.686 -26.102 -35.517 -44.933 -63.764 -73.179
G119 9836931.867 784253.549 -1 28 25.860 29 33 16.212 2267.397 2.266 -7.102 -16.471 -25.839 -35.208 -44.577 -63.314 -72.683

（3/5）
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NS(m) EW(m) 度 分 秒 度 分 秒 (2.0) (2.1) (2.2) (2.3) (2.4) (2.5) (2.6) (2.7)
ブーゲー異常値(mgal)

測点番号
UTM座標系 緯度 経度

標高(m)

G120 9836479.235 784507.834 -1 28 40.578 29 33 24.450 2250.446 1.638 -7.662 -16.962 -26.262 -35.562 -44.862 -63.461 -72.761
G121 9837086.889 784948.366 -1 28 20.790 29 33 38.670 2239.684 1.669 -7.588 -16.844 -26.100 -35.357 -44.613 -63.126 -72.382
G122 9837230.248 785522.915 -1 28 16.104 29 33 57.240 2211.447 0.704 -8.438 -17.580 -26.721 -35.863 -45.005 -63.289 -72.431
G123 9836778.991 785700.185 -1 28 30.780 29 34 2.988 2194.505 0.530 -8.543 -17.616 -26.689 -35.762 -44.835 -62.982 -72.055
G124 9837269.317 786184.942 -1 28 14.808 29 34 18.642 2185.293 0.252 -8.783 -17.819 -26.855 -35.891 -44.927 -62.998 -72.034
G125 9837684.244 786651.242 -1 28 1.290 29 34 33.702 2173.909 -0.520 -9.509 -18.499 -27.489 -36.478 -45.468 -63.447 -72.437
G126 9833545.47 781907.431 -1 30 16.134 29 32 0.486 2473.899 -4.588 -14.791 -24.995 -35.199 -45.403 -55.606 -76.014 -86.218
G127 9834297.188 783247.81 -1 29 51.624 29 32 43.794 2309.756 -2.261 -11.801 -21.341 -30.882 -40.422 -49.962 -69.042 -78.583
G128 9835021.519 783722.809 -1 29 28.038 29 32 59.124 2322.658 -0.039 -9.631 -19.224 -28.816 -38.409 -48.001 -67.186 -76.778
G129 9835710.987 784051.528 -1 29 5.592 29 33 9.726 2240.174 0.572 -8.686 -17.945 -27.203 -36.461 -45.720 -64.236 -73.495
G130 9835394.616 784474.475 -1 29 15.870 29 33 23.412 2261.106 0.093 -9.250 -18.594 -27.937 -37.280 -46.623 -65.309 -74.653
G131 9835777.321 784733.62 -1 29 3.408 29 33 31.776 2202.907 0.382 -8.725 -17.833 -26.940 -36.047 -45.154 -63.369 -72.476
G132 9836307.331 785182.045 -1 28 46.146 29 33 46.254 2182.952 0.660 -8.366 -17.392 -26.418 -35.445 -44.471 -62.524 -71.550
G133 9834575.124 784796.249 -1 29 42.522 29 33 33.846 2178.080 -2.538 -11.544 -20.551 -29.557 -38.564 -47.570 -65.584 -74.590
G134 9835253.299 785323.722 -1 29 20.436 29 33 50.874 2152.584 -1.525 -10.428 -19.331 -28.234 -37.137 -46.040 -63.846 -72.749
G135 9835576.092 786042.307 -1 29 9.906 29 34 14.094 2098.397 -1.046 -9.729 -18.412 -27.095 -35.778 -44.461 -61.827 -70.510
G136 9836197.673 785923.884 -1 28 49.686 29 34 10.242 2164.306 0.203 -8.748 -17.699 -26.649 -35.600 -44.550 -62.452 -71.402
G137 9836510.384 786594.766 -1 28 39.486 29 34 31.920 2146.377 -1.293 -10.171 -19.049 -27.927 -36.804 -45.682 -63.438 -72.316
G138 9836552.035 787092.742 -1 28 38.112 29 34 48.018 2096.220 -2.622 -11.296 -19.970 -28.644 -37.318 -45.993 -63.341 -72.015
G139 9837194.177 787057.854 -1 28 17.220 29 34 46.866 2129.709 -1.647 -10.457 -19.267 -28.077 -36.887 -45.697 -63.318 -72.128
G140 9837976.827 787352.171 -1 27 51.744 29 34 56.352 2140.526 -1.107 -9.961 -18.815 -27.669 -36.523 -45.377 -63.085 -71.940
G141 9837952.54 787943.984 -1 27 52.512 29 35 15.486 2124.053 -0.397 -9.184 -17.971 -26.758 -35.546 -44.333 -61.907 -70.694
G142 9838603.482 788757.988 -1 27 31.302 29 35 41.778 2135.274 0.401 -8.432 -17.264 -26.097 -34.930 -43.763 -61.428 -70.261
G143 9838837.465 789743.375 -1 27 23.652 29 36 13.626 2082.784 -0.590 -9.210 -17.829 -26.449 -35.068 -43.688 -60.927 -69.547
G143R 9838842.421 789763.053 -1 27 23.490 29 36 14.262 2082.079 -0.533 -9.150 -17.766 -26.383 -35.000 -43.616 -60.850 -69.466
G144 9839858.589 790823.219 -1 26 50.388 29 36 48.498 2139.396 1.862 -6.988 -15.837 -24.687 -33.536 -42.386 -60.085 -68.934
G145 9840500.478 791344.179 -1 26 29.484 29 37 5.316 2177.861 3.027 -5.979 -14.984 -23.990 -32.996 -42.001 -60.012 -69.018
G146 9832387.01 782118.752 -1 30 53.820 29 32 7.362 2440.280 -6.559 -16.627 -26.695 -36.763 -46.831 -56.899 -77.035 -87.103
G147 9833106.142 783246.793 -1 30 30.378 29 32 43.806 2261.513 -5.880 -15.225 -24.570 -33.915 -43.260 -52.604 -71.294 -80.639
G148 9833826.455 784474.504 -1 30 6.894 29 33 23.472 2177.462 -4.826 -13.830 -22.834 -31.838 -40.842 -49.846 -67.854 -76.858
G149 9834201.141 786223.685 -1 29 54.636 29 34 20.010 2069.584 -4.260 -12.826 -21.392 -29.958 -38.524 -47.090 -64.221 -72.787
G150 9834913.802 786278.896 -1 29 31.446 29 34 21.768 2066.342 -2.971 -11.523 -20.076 -28.629 -37.181 -45.734 -62.839 -71.392
G151 9835515.999 786655.223 -1 29 11.838 29 34 33.912 2079.871 -3.071 -11.679 -20.287 -28.894 -37.502 -46.110 -63.325 -71.933
G152 9836057.478 787549.637 -1 28 54.186 29 35 2.808 2055.245 -3.753 -12.261 -20.768 -29.276 -37.783 -46.291 -63.306 -71.813
G153 9836636.042 787956.005 -1 28 35.346 29 35 15.924 2056.198 -3.239 -11.751 -20.262 -28.774 -37.285 -45.797 -62.819 -71.331
G154 9837759.479 789205.026 -1 27 58.746 29 35 56.262 2077.166 -1.445 -10.042 -18.638 -27.235 -35.832 -44.428 -61.622 -70.218
G155 9838075.021 790933.991 -1 27 48.414 29 36 52.146 2022.877 -0.379 -8.755 -17.131 -25.507 -33.883 -42.259 -59.011 -67.386
G156 9838985.106 790920.202 -1 27 18.804 29 36 51.666 2078.955 1.080 -7.524 -16.128 -24.732 -33.336 -41.940 -59.148 -67.752
G157 9838936.997 792170.308 -1 27 20.322 29 37 32.082 2056.875 1.084 -7.430 -15.944 -24.458 -32.973 -41.487 -58.515 -67.029
G158 9832133.516 783013.122 -1 31 2.034 29 32 36.288 2281.103 -7.065 -16.489 -25.913 -35.338 -44.762 -54.186 -73.034 -82.459
G159 9831416.945 784094.753 -1 31 25.308 29 33 11.286 2189.748 -7.453 -16.507 -25.561 -34.615 -43.669 -52.723 -70.830 -79.884
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NS(m) EW(m) 度 分 秒 度 分 秒 (2.0) (2.1) (2.2) (2.3) (2.4) (2.5) (2.6) (2.7)
ブーゲー異常値(mgal)

測点番号
UTM座標系 緯度 経度

標高(m)

G160 9832690.205 784596.581 -1 30 43.860 29 33 27.462 2186.249 -5.521 -14.560 -23.600 -32.640 -41.679 -50.719 -68.798 -77.838
G161 9833274.768 785375.596 -1 30 24.810 29 33 52.626 2121.128 -5.179 -13.955 -22.730 -31.505 -40.281 -49.056 -66.606 -75.382
G162 9832994.779 786366.274 -1 30 33.882 29 34 24.666 2078.385 -6.048 -14.650 -23.251 -31.853 -40.455 -49.056 -66.259 -74.861
G163 9833458.818 788170.703 -1 30 18.714 29 35 22.986 1999.233 -8.083 -16.363 -24.642 -32.922 -41.202 -49.481 -66.041 -74.320
G164 9835093.656 787644.828 -1 29 25.542 29 35 5.922 2017.577 -5.145 -13.499 -21.853 -30.208 -38.562 -46.916 -63.625 -71.979
G165 9834760.197 788783.752 -1 29 36.348 29 35 42.756 1950.178 -7.345 -15.425 -23.505 -31.585 -39.665 -47.745 -63.904 -71.984
G166 9835927.054 789008.203 -1 28 58.374 29 35 49.968 1998.189 -4.227 -12.502 -20.778 -29.053 -37.329 -45.604 -62.155 -70.430
G167 9836712.484 790082.388 -1 28 32.778 29 36 24.666 1984.112 -2.827 -11.046 -19.264 -27.482 -35.700 -43.918 -60.354 -68.573
G168 9835918.373 790898.981 -1 28 58.584 29 36 51.096 1938.866 -2.972 -11.006 -19.039 -27.073 -35.107 -43.141 -59.209 -67.242
G169 9837106.986 791613.241 -1 28 19.884 29 37 14.142 1967.792 -0.986 -9.138 -17.289 -25.441 -33.593 -41.744 -58.048 -66.199
G170 9837827.107 792092.361 -1 27 56.436 29 37 29.604 1997.335 0.183 -8.089 -16.361 -24.633 -32.905 -41.177 -57.721 -65.993
G171 9837009.677 793124.973 -1 28 22.992 29 38 3.018 1933.580 -1.191 -9.203 -17.216 -25.228 -33.240 -41.253 -57.277 -65.290
G172 9840323.622 779249.464 -1 26 35.682 29 30 34.302 2671.896 10.660 -0.341 -11.343 -22.344 -33.346 -44.348 -66.351 -77.353
G173 9841448.19 780816.075 -1 25 59.034 29 31 24.912 2621.691 10.712 -0.087 -10.887 -21.686 -32.486 -43.286 -64.885 -75.684
G174 9840053.756 789486.988 -1 26 44.088 29 36 5.292 2187.367 2.685 -6.359 -15.404 -24.448 -33.492 -42.536 -60.625 -69.669
G175 9830439.881 785720.933 -1 31 57.036 29 34 3.900 2107.059 -7.414 -16.132 -24.850 -33.568 -42.286 -51.004 -68.441 -77.159
G176 9831790.642 786959.264 -1 31 13.038 29 34 43.884 2070.980 -5.448 -14.019 -22.591 -31.163 -39.734 -48.306 -65.449 -74.020
G177 9831107.825 790441.309 -1 31 35.118 29 36 36.486 1795.298 -9.743 -17.191 -24.639 -32.087 -39.536 -46.984 -61.880 -69.328
G178 9833449.096 790600.398 -1 30 18.936 29 36 41.538 1875.517 -8.302 -16.078 -23.853 -31.629 -39.404 -47.180 -62.731 -70.507
G179 9843767.253 784961.082 -1 24 43.428 29 33 38.838 2527.132 6.321 -4.098 -14.516 -24.935 -35.354 -45.772 -66.609 -77.028
G180 9844086.756 786527.258 -1 24 32.976 29 34 29.460 2591.547 7.658 -3.020 -13.698 -24.376 -35.055 -45.733 -67.089 -77.767
G181 9843605.001 787437.236 -1 24 48.618 29 34 58.896 2568.162 7.383 -3.201 -13.785 -24.369 -34.953 -45.537 -66.705 -77.289
G182 9832711.444 794564.475 -1 30 42.780 29 38 49.722 1833.919 -3.010 -10.616 -18.222 -25.828 -33.434 -41.039 -56.251 -63.857
G183 9835186.438 795376.299 -1 29 22.224 29 39 15.870 1870.427 -4.121 -11.876 -19.631 -27.386 -35.141 -42.895 -58.405 -66.160
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Title : 

Country / Area : 
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Date of publication : 

World Bank

Africa
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Grid Strengthening

Rwanda

File Name : EWSA_Review_o_TX_Projects_V3_Final.p

Data ID No. : 570

Type of materials : 

Data Storage location : 

electronic file

database shared server

Cobus report/RWANDA ELECTRICAL NETWORK 2014

06/2014

Title : 

Country / Area : 

Sector : 

Author / Organization : 

Date of publication : 

Africa

EWSA

Electrification

Rwanda

File Name : Rwanda_Electrical_network_2014.pdf

Data ID No. : 571

Type of materials : 

Data Storage location : 

electronic file

database shared server

JICA EAPP/REGIONAL POWER SYSTEM MASTER PLAN AND GRID CODE 
STUDY(EAPP_MP_2011)

05/2011

Title : 

Country / Area : 

Sector : 

Author / Organization : 

Date of publication : 

Africa

SNC LAVALIN INTERNATI

Grid Code

Rwanda

File Name : EAPP_MP_2011.pdf

Data ID No. : 572

Type of materials : 

Data Storage location : 

electronic file

database shared server

print date 2015/02/2598
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06/2014

Title : 

Country / Area : 

Sector : 
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Date of publication : 

Kenya

Interconnector

Africa

Others

Rwanda

File Name : Interconnectin_Project_Presentation_to_JI

Data ID No. : 573

Type of materials : 

Data Storage location : 

electronic file

database shared server

NELSAP(Rusumo_FAll_Initiative_NELSAP)

06/2014

Title : 

Country / Area : 

Sector : 
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Date of publication : 

TanzaniaAfrica

Nile Basin Initiative

Hydro

Rwanda

File Name : Rusumo_FAll_Initiative_NELSAP.pdf

Data ID No. : 574

Type of materials : 

Data Storage location : 

electronic file

database shared server

Peat / Methane_Peat_Waste_Breakout_session

02/2012

Title : 

Country / Area : 

Sector : 
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Date of publication : 

HydroMethane

Africa

Peat

Rwanda

File Name : Methane_Peat_Waste_Breakout_session.

Data ID No. : 575

Type of materials : 

Data Storage location : 

electronic file

database shared server

Rura/Electricity_Licensing_Regulations

07/2013

Title : 
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Date of publication : 
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Africa

RURA

Others

Rwanda

File Name : Electricity_Licensing_Regulations.pdf

Data ID No. : 576
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Data Storage location : 

electronic file
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Japanese paper (0905_out_g_rw_methane_kivulake(1))

05/2009

Title : 

Country / Area : 
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Date of publication : 

Africa

Methane

Rwanda

File Name : 0905_out_g_rw_methane_kivulake(1).pdf

Data ID No. : 577

Type of materials : 

Data Storage location : 

electronic file

database shared server

print date 2015/02/2599
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08/2014

Title : 
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Date of publication : 

Africa

Symbion Power

Methane

Rwanda

File Name : allAfrica.com_Rwanda_Awards_50MW_M

Data ID No. : 578

Type of materials : 

Data Storage location : 

electronic file

database shared server

Energy_Access_and_Security_in_Eastern_Africa_by_UN

01/2014
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Date of publication : 

Others

Africa

United Nations

Hydro
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File Name : Energy_Access_and_Security_in_Eastern

Data ID No. : 579
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Data Storage location : 

electronic file
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Geothermal_Breakout_Session(EWSA_HP_2012

02/2012
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Sector : 
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Date of publication : 

Africa

EWSA

Geothermal
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File Name : Geothermal_Breakout_Session(EWSA_HP

Data ID No. : 580
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Data Storage location : 

electronic file
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Africa Infrastructure Program Renewable Energy Feed-in Tariff

06/2011
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Infrastructure

Africa

USAID

Renewable Energy

Rwanda

File Name : REFITsReport110630.pdf

Data ID No. : 581
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Data Storage location : 

electronic file
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Summary report of the 2013/2014 Backward Looking Energy JSR 
/Energy_backaward_looking_JSR-signed_report

11/2014
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Date of publication : 

Africa

MININFRA(MINISTRY OF I
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Rwanda

File Name : Energy_backaward_looking_JSR-signed_r

Data ID No. : 582
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Data Storage location : 

electronic file
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Africa
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File Name : ENERGY_PROJECTS_WITH_PRIVATE_I

Data ID No. : 583
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Data Storage location : 

electronic file
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ENERGY SECTOR STRATEGIC PLAN(final draft)

10/2014
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Africa
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File Name : ESSP_FinalDraft_2013_2018.pdf

Data ID No. : 584
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Data Storage location : 

electronic file
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STUDY ON THE INTERCONNECTION OF THE ELECTRICITY NETWORKS OF THE 
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BURUNDI -RWANDA INTERCONNECTIONS MAIN REPORT

10/2007
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Hydro Quebec International

Feasibility study

Africa

SOGREAH

Interconnector

Burundi
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Data ID No. : 588

Type of materials : 

Data Storage location : 

electronic file

database shared server

ETUDE D’INTERCONNEXION DES RESEAUX ELECTRIQUES DES PAYS DES 
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Africa

Hydro Quebec International
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File Name : Vol4A_fran㌢is_20071106_ocd_avec_ann

Data ID No. : 589

Type of materials : 

Data Storage location : 

STUDY ON THE INTERCONNECTION OF THE ELECTRICITY NETWORKS OF THE 
NILE EQUATORIAL LAKES COUNTRIES FEASIBILITY REPORT VOLUME 5A – 
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File Name : Vol5A_english_20071122_phk_avec_anne
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Type of materials : 

Data Storage location : 
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File Name : Vol5A_francais_20071106_ocd_avec_ann

Data ID No. : 591
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Data Storage location : 

electronic file

database shared server
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ESMAP TECHNICAL PAPER(ESMAP TECHNICAL PAPER 090)

12/2005

Title : 
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Date of publication : 

Ecuador

The World Bank Group

Others

South America

File Name : 04_Phase2_Section5_B_-_Annex_1_Picoh

Data ID No. : 131

Type of materials : 

Data Storage location : 

electronic file

database shared server

Sri Lanka
BEST PRACTICES FOR SUSTAINABLE DEVELOPMENT
OF MICRO HYDRO POWER IN DEVELOPING COUNTRIES /FINAL SYNTHESIS 
REPORT(Contract R7215) (05_Phase2_Section5_B_-
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03/2000

Title : 

Country / Area : 
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Author / Organization : 

Date of publication : 

Peru

Department for International

Nepal

The World Bank Group

Hydro

Sri Lanka

File Name : 05_Phase2_Section5_B_-_Annex_2_Villag

Data ID No. : 132

Type of materials : 

Data Storage location : 

electronic file

database shared server

Sudan
Master Plan_EAPP_2013-14/Sudan Data/Performance_Annual_Report_2012

01/2013

Title : 
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Sector : 

Author / Organization : 

Date of publication : 
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Sudan
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Data ID No. : 284
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Data Storage location : 

electronic file
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2. 地熱開発計画 

 
2-1.Chevron (2006)：Preliminary Assessment of Rwanda’s Geothermal Energy Development 

Potential 
2-2.BGR (2009)：Geothermal Potential Assessment in the Virunga Geothermal Prospect, 

Northern Rwanda 
2-3.UWERA RUTAGARAMA (2009)：Assessing Generating Capacity of Rwanda Geothermal 

Fields roam Green Field Data Only 
2-4.Photograph (2009): Water Intake at Lake Karago, Booster Pump at Sashwara 
2-5.KenGen (2010)：Geothermal Potential Appraissal of Karisimbi Prospect, Rwanda 

(Combined Report) 
2-6.MININFRA (2010)：Rwanda Geothermal Resources Exploration and Development for 

2011-2017 
2-7.MININFRA (2011)：Rwanda Geothermal Resources Potential 
2-8.ISOR (2011)：Review of geothermal development schedule, Plans for drilling of three 

geothermal exploration wells at Karisimbi, Rwanda (Confidential) 
2-9.MININFRA (2011)：Rwanda Geothermal Exploration Program, Request for Quotations for 

Geoscientific Surveys 
2-10.JICA（2011）：「地熱エネルギー開発計画策定能力向上/TICAD Ⅳフォローアップ」

F/U 協力報告書 
2-11.JEAN N. NAMUGIZE (2011)：Preliminary Environmental Impact Assessment of 

Geothermal Exploration and Development in Karisimbi, Rwanda 
2-12.IESE (2011)：Geothermal Prospects in Rwanda  
2-13.IESE (2012)：Geoscientific Surveys of the Rwandan Karisimbi, Gisenyi and Kinigi 

Geothermal Prospects (Final Report) 
2-14.IESE (2012)：Response to topics raised by the reviewers of the lESE Draft Final Report 

May 2012 
2-15.NEDO (2012)：グレートリフトバレーにおける地熱発電プロジェクトの案件発掘調

査 
2-16.EWSA (2012)：Geothermal Exploration and Development in Rwanda 
2-17.EWSA (2012)：Request for Expressions of Interest for an Individual Consultant to Carry 

out Geothermal Advisory Services 
2-18.KAGAME Paul(2012)：Rwanda Geothermal Resources Exploration, Development and 

Management Act 2012 (Drat) 
2-19.EWSA (2012)：Topographic Map of North-Western Geothermal Prospects October 2012 
2-20.EWSA (2012)：North-Western Geothermal Prospects, Kinigi Prospect October 2012 
2-21.EU (2013)：A. Instructions to Tenderer, Publication reference: Expression of Interest: 

"Regional Project for Geothermal Exploration in Rwanda, Burundi and DRC." Published 
on February 26, 2013. 

2-22.EU (2013)：INSTRUCTIONS TO TENDERERS 
2-23.JICA（2013）：KW-01 Drilling Program EWSA Revision DRAFT 
2-24.JICA（2013）：REPUBLIC OF RWANDA, DATA COLLECTION SURVEY ON 

GEOTHERMAL DEVELOPMENT IN RWANDA, PROGRESS REPORT（ルワンダ共和
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国 地熱開発情報収集・確認調査 プログレスレポート） 
2-25.EWSA (2013)：Data and Final Report, Validation Workshop 
2-26.EWSA：Geothermal Unit Organization Chart 
2-27.KfW：Geothermal Risk Mitigation Facility 
2-28.EUEI PDF：EU Energy Initiative Partnership Dialogue Facility,Rwanda Geothermal Policy 

Support 
2-29.EWSA (2013)：Short Course on Deep Geothermal Exploration, Organized by UNU-GTP 

on an ICEIDA-Contract for EWSA, Kigali, Rwanda, June 25-29, 2013 
2-30.Geological Map of North-Western Geothermal Prospects, Gisenyi and Bugarama 
2-31.Map of Karisimbi Target Area 
2-32.Map of Drilling Site at Karisimbi 
2-33.EWSA(2013)：Energy Water and Sanitation Authority (Well-KW01) 
2-34.EWSA(2013)：Daily Drilling Report(Well-KW01) 
2-35.EWSA (2013)：Karisimbi Geothermal Exploration Drilling Project Well KW01 Drilling 

Report 
2-36.Annex (2013)：Karisimbi Geothermal Exploration Drilling Project Well KW01 Well testing 

data 
2-37.EWSA(2014)：Karisimbi Geothermal Exploration Drilling Project Well Testing Report 

Well KW-02 
2-38.ISOR(2014)：Geology and Geochemistry of Rwanda geothermal prospects 
2-39.EUEI-PDF (2014)：Ministry of Infrastructure, Rwanda Rwanda Geothermal Policy 

Support, Geothermal Strategy Workshop 
2-40.EWSA(2014)：Geoscience Completion Report – Well KW-02 
2-41.EWSA(2014)：Drilling Completion Report KW-02 
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3. 環境社会配慮 

 
3-1. Federal Institute for Geosciences and Natural Resources (BGR) (2009): Geothermal Potential    
Assessment in the Virunga Geothermal Prospect, Northern RwandaReport - GEOTHERM I 

3-2. WHO, UNESCO, UNEP (1996): Water Quality Assessments - A Guide to Use of Biota, Sediments 
and Water in Environmental Monitoring -Second Edition 

3-3. REMA (2008): Rwanda State of Environment Outlook Report, Chapter 8: Energy Resources 

3-4. UNEP (2000): Global Environment Outlook 

3-5. REMA (2009): Rwanda State of Environment Outlook 

3-6. UNU, EWSA (2011): PRELIMINARY ENVIRONMENTAL IMPACT ASSESSMENTOF 
GEOTHERMAL EXPLORATION AND DEVELOPMENT IN KARISIMBI, RWANDA 

3-7. NUR (2012): WATER QUALITY MONITORING IN RWANDA Report I: October - November 
2011 

3-8. EWSA (2013): Karisimbi Geothermal Exploration Drilling Project Volume II – ESIA 

3-9. East African Journal of Science and Technology (2013): Preliminary Environmental and Social 
Impact Assessment of Karisimbi Geothermal Prospect, Rwanda 

3-10. NISR (2012): 2012 Population and Housing Census  

3-11. Africa Development Bank (2010): CIMERWA Cement Project in Muganza, Rusizi District, 
Western Province RWANDA, SUMMARY OF ENVIRONMENTAL AND SOCIAL IMPACT 
ASSESSMENT  

3-12. Rubavu District(2013): District Development Plan (2013-2018) 

3-13. EWSA (2013): Karisimbi Geothermal Exploration Drilling Project Volume II – ESIA 

3-14. Rusizi District (2010): Plan de Developpement Revise (2010-2012) 

3-15. Public facilities table 

3-16. Rubavu District (2011): IMPLEMENTATION AND MONITORING PLAN, RUBAVU DISTRICT 
PERFORMANCE CONTRACTS  FY 2011-2012 

3-17. NISR (2011 ) : EICV 3 DISTRICT PROFILE West-Rubavu 

3-18. NISR ( 2011 ): EICV3 DISTRICT PROFILE Rusizi 

3-19. Rusizi District (2013): DISTRICT POTENTIALITIES ASSESSMENT FOR THE INTEGRATED      
AND SELF-CENTERED LOCAL ECONOMIC DEVELOPMENT 

3-20. Official Gazette (2008): THE USE, CONSERVATION, PROTECTION AND MANAGEMENT 
OF WATER RESOURCES REGULATIONS 
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3-21. Official Gazette (2007): LAW N° 18/2007 OF 19/04/2007 RELATING TO EXPROPRIATION IN 
THE PUBLIC INTEREST 

3-22. RBS (2014): LIST OF STANDARDS DEVELOPED AND APPROVED DURING THE 
FINANCIAL YEAR 2013-2014 

3-23. RBS (2014): STANDARDS REVIEWED DURING THE FINANCIAL YEAR 2013-2014 

3-24. Official Gazette (2006): Presidential Order determining the structure, the powers and the 
functioning of the Office of the Registrar of Land Titles 

3-25. Republic of Rwanda (2003): THE CONSTITUTION OF THE REPUBLIC OF RWANDA 

3-26. EAC Gazette (2007): East African Community Standardization, Quality Assurance, Metrology, 
Testing Act 2006 

3-27. EAC (2010) : CATALOGUE OF EAST AFRICAN STANDARDS 2010 

3-28. Republic of Rwanda (2013): ECONOMIC DEVELOPMENT AND POVERTY REDUCTION 
STRATEGY 2013 – 2018 

3-29. REMA (2012): SECTOR SPECIFIC ENVIRONMENTAL IMPACT ASSESSMENT 
GUIDELINES FOR AGROPROCESSING INDUSTRIES 

3-30. REMA (2012): Sector Specific EIA Guidelines for Slaughter house projects in Rwanda 

3-31. REMA (2012): SECTOR SPECIFIC ENVIRONMENTAL IMPACT ASSESSMENT 
GUIDELINES FOR TANNERY PROJECTS 

3-32. REMA (2012): GUIDELINES FOR ENVIRONMENTAL IMPACT ASSESSMENT (EIA) FOR 
MINING PROJECTS IN RWANDA 

3-33. REMA (2012): GUIDELINES FOR ENVIRONMENTAL IMPACT ASSESSMENT (EIA) FOR 
OIL AND PETROL PROJECTS IN RWANDA  

3-34. RDB (2014):EIA Process, http://www.rdb.rw/one-stop-centre/environment-impact-assessment.html 

3-35. Official Gazette (2005): NO. 04/2005 OF 08/04/2005 ORGANIC LAW DETERMINING THE 
MODALITIES OF PROTECTION, CONSERVATION AND PROMOTION OF THE ENVIRONMENT 
IN RWANDA 

3-36. EAC, BUREAU FOR INDUSTRIAL COOPERATION: Thematic Area 2, Environmental 
Regulations and Standards, WORKING PAPER 2.1, HARMONISATION OF ENVIRONMENTAL 
POLICIES,LAWS AND REGULATIONS 

3-37. REMA (2014): ENVIRONMENTAL AUDIT GUIDELINES FOR INDUSTRIES  

3-38. REMA (2014) : ENVIRONMENTAL AUDIT GUIDELINES FOR AGRICULTURE PROJECTS 

3-39. REMA (2014): ENVIRONMENTAL AUDIT GUIDELINES FOR MINING PROJECTS 

3-40. Smith School of Enterprise and the Environment (2011): National Strategy on Climate Change and 
Low Carbon Development for Rwanda 
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3-41. Official Gazette (2012): Law determining the organization, functioning and mission of the National 
Fund for Environment (FONERWA) 
 
3-42. Official Gazette (2009): Law regulating labour in Rwanda 
 
3-43. MINISTRY OF LANDS, ENVIRONMENT,FORESTS, WATER AND MINES (2004): 
NATIONAL LAND POLICY 
 
3-44. Official Gazette (2008): MINISTERIAL ORDER N0 007/2008 OF 15/08/2008 ESTABLISHING 
THE LIST OF PROTECTED ANIMAL AND PLANT SPECIES 
 
3-45. Official Gazette (2008): Official Gazette (2008): MINISTERIAL ORDER N° 003/2008 OF 
15/08/2008 RELATING TO THE REQUIREMENTS AND PROCEDURE FOR ENVIRONMENTAL 
IMPACT ASSESSMENT 
 
3-46. Official Gazette (2008): Ministerial Order of Determining Modalities of Land Registration  
 
3-47. RBS (2009): Newsletter, Issue9 
 
3-48. Official Gazette (2013): Organic Law repealing Organic Law n° 08/2005 of 14/07/2005 
determining the use and management of land in Rwanda 
 
3-49. Official Gazette (2005): Organic Law determining the use and management of land in Rwanda 
 
3-50. REMA (2011): RESETTLEMENT POLICY FRAMEWORK AND PROCESS FRAMEWORK 
FOR LAKE VICTORIA ENVIRONMENTAL MANAGEMENT PROJECT PHASE II FINAL DRAFT  
 
3-51.REMA (2011): A STUDY ON AIR POLLUTION IN RWANDA WITH REFERENCE TO 
KIGALI CITY AND VEHICULAR EMISSIONS 
 
3-52. MINISTRY OF LANDS, ENVIRONMENT FORESTS, WATER AND NATURAL RESOURCES 
(2004): SECTORIAL POLICY ON WATER AND SANITATION 
 
3-53. RURA (2012): WATER SERVICES LICENSING REGULATIONS 
 
3-54. ARGeo-C4 CONFERENCE PROGRAMME (2012) 
 
3-55. Thirty-Ninth Workshop on Geothermal Reservoir Engineering Stanford University, Stanford, 
California ( February 24-26, 2014): Bit Performance Evaluation in Geothermal Well Drilling 
 
3-56. Thirty-Ninth Workshop on Geothermal Reservoir Engineering Stanford University, Stanford, 
California ( February 24-26, 2014): Comprehensive Studies on Hole Cleaning and ECD Management in 
Long Extended-Reach Geothermal Well Drilling 
 
3-57. Geothermal Energy Association (2007): A Guide to Geothermal Energy and the Environment   
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3-58. Thirty-Ninth Workshop on Geothermal Reservoir Engineering Stanford University, Stanford, 
California (February 24-26, 2014): Feasibility Study of Casing While Drilling Application on Geothermal 
Drilling Operation 
 
3-59. UNU (2012): GEOTHERMAL ENERGY IN THE WORLD FROM ENERGY PERSPECTIVE 
 
3-60. AGEE-Stat (2010): Development of renewable energy sources in Germany 2010 
 
3-61. US Department of Energy (2008): 2008 GEOTHERMAL TECHNOLOGIES MARKET REPORT 
 
3-62. Deloitte (2008): Department of Energy –Office of Energy Efficiency and Renewable Energy 
Geothermal Program, Geothermal Risk Mitigation Strategies Report 
 
3-63. NREL (2010): Updated U.S. Geothermal Supply Curve 
 
3-64.UNU (2011): PRELIMINARY ENVIRONMENTAL IMPACT ASSESSMENT OF 
GEOTHERMAL EXPLORATION AND DEVELOPMENT IN KARISIMBI, RWANDA 
 
3-65. Federal Republic of Germany (2009): National Renewable Energy Action Plan in accordance with 
Directive 2009/28/EC on the promotion of the use of energy from renewable sources 
 
3-66. Thirty-Ninth Workshop on Geothermal Reservoir Engineering Stanford University, Stanford, 
California (February 24-26, 2014): Preliminary results of deep geothermal drilling and testing on the 
Island of Montserrat 
 
3-67. Kabatwa Sector, Nyabihu District (2014) : Database of Agricultural production in the farmers 
 
3-68: List of Compensation 
 
3-69.Nile Equatorial Lakes Subsidiary Action Program (2014): Kagera River Basin Management Project 
Muvumba Irrigation and Watershed Development  Project (Nyagatare District, Kagera Basin) 

3-70. New PAPs 

3-71. Official Gazette (2010): Ministerial Order determining the modalities of land sharing 

3-72. MININFRA, EWSA (2013): RESETTLEMENT ACTION PLAN (RAP) FOR KARISIMBI 
GEOTHERMAL EXPLORATION DRILLING WELLS 

3-73. MINIAGRI (2012): ABBREVIATED RESETTLEMENT ACTION PLAN FOR IRRIGATION 
SYSTEM AT KARONGI, .KARONGI DISTRICT 

3-74. REMA (2012): RESETTLEMENT POLICY FRAMEWORK AND PROCESS 
FRAMEWORKFOR LAKE VICTORIA ENVIRONMENTAL MANAGEMENT PROJECT, PHASE II, 
FINAL DRAFT 

3-75.The United Nations Environment Programme(2011):Managing Trade-offs in Ecosystem Services 

3-76.WORLD RESOURCES INSTITUTE(2012):Guidelines for Identifying Business Risks and 
Opportunities Arising from Ecosystem Change. 
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