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1. Member List of the Study Team 
(1) First Field Survey 

Name Assignment Organization 

Toshiyuki HAYASHI Team Leader Japan International Corporation Agency 

Gaku SAITO Vice Team Leader Japan International Corporation Agency 

Yoshiyuki KUDO 
Chief Consultant/ 
Transmission and distribution 
Planning 

Yachiyo Engineering Co., Ltd. 

Kenji SAKEMURA Substation Facilities Yachiyo Engineering Co., Ltd. 

Keiichiro OHASHI Power Flow Analysis/ 
Protection Control Yachiyo Engineering Co., Ltd. 

Atsuhito URUNO Transmission Facilities Yachiyo Engineering Co., Ltd. 

Yasuo HORIGOME Facility Planning/  
Cost Estimation Yachiyo Engineering Co., Ltd 

Kyohei KUROHANE Construction Planning/  
Cost Estimation Yachiyo Engineering Co., Ltd. 

Asami KABASAWA Social and Environmental 
Considerations Yachiyo Engineering Co., Ltd. 

Tomoya NAKASHIMA Substation Facilities 
Assistant Yachiyo Engineering Co., Ltd. 

 

(2) Second Field Survey 
Name Assignment Organization 

Toshiyuki HAYASHI Team Leader Japan International Corporation Agency 

Yoshiyuki KUDO 
Chief Consultant/ 
Transmission and distribution 
Planning 

Yachiyo Engineering Co., Ltd. 

Kenji SAKEMURA Substation Facilities Yachiyo Engineering Co., Ltd. 

Kyohei KUROHANE Construction Planning/  
Cost Estimation Yachiyo Engineering Co., Ltd. 
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2. Study Schedule 
(1) First Field Study Schedule (March to April in 2015) 

No. Date Day 

Contents of Survey 

Accommodati
on Official Members 

Consultant Members 

Chief consultant Group Substation Group Transmission Group 

Environmental & 
Social 

Considerations 
Group 

1 7 Mar. Sat. • Trip {Narita 22:20→Doha 4:35 by QR-807}, Trip {Fukuoka 21:05→Incheon 22:35 by KE-782} Flight 
2 8 Mar. Sun. • Trip {Incheon 0:05→Doha 4:15 by QR-859}, Trip {Doha 8:05→Doha 14:30 by QR-1387} Kigali 

3 9 Mar. Mon. 

• 9:00 Courtesy call to JICA Rwanda Office, Explanation and discussion of the schedule of the field survey and project 
contents 

• 14:00 Courtesy call to Ministry of Infrastructure and Rwanda Energy Group, Explanation and discussion of the schedule of 
IC/R, the field survey and project contents 

Kigali 

4 10 Mar. Tue. 
• Explanation and discussion of the facilities on Rwanda side, the methodology of the site survey, etc. with MoI and REG  
• Site Survey 

Kigali 

5 11 Mar. Wed. 

• Submission and discussion of the draft M/D 
• Explanation of the Grant scheme, obligations of Rwanda 

side and overall plan, etc. 
• Visit to the other donors and the relative agencies 
• JICA Mr. Saito Trip {Narita 22:20→Doha 4:35 by 

QR-807} 

• Meeting with REG 
• Site survey (Gasogi substation, survey for environmental 

current situation, etc.) 
Kigali 

6 12 Mar. Thu. 

• Discussion of the draft M/D 
• Discussion of and corrections of the draft M/D 
• JICA Mr. Saito Trip {Doha 8:05→Doha 14:30 by 

QR-1387} 

• Meeting with REG 
• Site survey (110 kV Transmission Route) 
• Meeting with Local contractors on topographic & geological 

investigation 
• Market survey of equipment and material 

Kigali 

7 13 Mar. Fri. 
• Signing of the M/D (if possible) 
• Corrections of the draft M/D (if any) 

• Meeting with REG 
• Signing Meeting with Local contractors on topographic & 

geological investigation 
• Confirmation of specifications on existing facilities 
• Market survey of equipment and material 

Kigali 

8 14 Mar. Sat. 
• Team discussions, arrangement of collected data JICA：Flight 

Kigali 

9 15 Mar. Sun. • Team discussions, arrangement of collected data Kigali 

10 16 Mar. Mon. 

• Signing of the M/D (MoI and 
REG) 

• Report to EoJ and JICA Rwanda 
office 

• Site survey (Ndera substation, Gasogi substation and other substations) 
• 110kV Transmission line route survey (Ndera substation – Gasogi substation : 

Approx. 6 km) 
Kigali 

11 17 Mar. Tue. 
• Trip {Kigali 15:00→Doha 23:15 

by QR-1388} 
• Site survey (Ndera substation, Gasogi substation and other substations) 
• 110kV Transmission line route survey (Ndera substation – Gasogi substation : 

Approx. 6 km) 
Kigali 

12 18 Mar. Wed. 
• Trip {Doha 1:45→Narita 17:55 

by QR-806} 

• Site survey (Ndera substation, Gasogi substation and other substations) 
• 110kV Transmission line route survey (Ndera substation – Gasogi substation : 

Approx. 6 km) 
Kigali 

13 19 Mar. Thu.  
• Site survey (Ndera substation, Gasogi substation and other substations) 
• 110kV Transmission line route survey (Ndera substation – Gasogi substation : 

Approx. 6 km) 
Kigali 

14 20 Mar. Fri.  
• Site survey (Ndera substation, Gasogi substation and other substations) 
• 110kV Transmission line route survey (Ndera substation – Gasogi substation : 

Approx. 6 km) 
Kigali 

15 21 Mar. Sat.  
• Team discussions, arrangement of collected data 
• Trip {Narita 22:20→Doha 4:35 by QR-807} (Ms. Kabasawa) 

Kigali 

16 22 Mar. Sun.  
• Team discussions, arrangement of collected data 
• Trip {Incheon 0:05→Doha 4:15 by QR-859} (Ms. Kabasawa) 

Kigali 
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No. Date Day 

Contents of Survey 

Accommodati
on Official Members 

Consultant Members 

Chief consultant Group Substation Group Transmission Group 

Environmental & 
Social 

Considerations 
Group 

17 23 Mar. Mon.  

• Site survey (Ndera substation, Gasogi substation and other substations) 
• 110kV Transmission line route survey (Ndera substation – Gasogi substation : 

Approx. 6 km) 
• Survey for institutions and organizations, visit to relevant agencies on Environmental 

& Social Consideration 

Kigali 

18 24 Mar. Tue.  

• Site survey (Ndera substation, Gasogi substation and other substations) 
• 110kV Transmission line route survey (Ndera substation – Gasogi substation : 

Approx. 6 km) 
• Survey of institutions and organizations, visit to relevant agencies on Environmental & 

Social Consideration 

Kigali 

19 25 Mar. Wed.  

• Data Collection of National Development Plan and Socioeconomic conditions 
• Visit to MoI and survey of power sector structural reform 
• Survey of power supply and demand (MoI) 
• Survey of balance of payments and tariff 
• Survey for institutions and organizations, visit to relevant agencies on Environmental 

& Social Consideration 

Kigali 

20 26 Mar. Thu.  

• Preparation of Field Report 
• Survey Team discussions, arrangement of collected data 
• Survey for institutions and organizations, visit to relevant agencies on Environmental 

& Social Consideration 

Kigali 

21 27 Mar. Fri.  

• Preparation of Field Report 
• Data collection of Supplementary material, etc. 
• Market survey of equipment and material, survey of customs clearance 
• Survey of port and transportation route 
• Survey for institutions and organizations, visit to relevant agencies on Environmental 

& Social Consideration 

Kigali 

22 28 Mar. Sat.  • Site survey (Supplementary survey)  Kigali 

23 29 Mar. Sun.  
• Preparation of Field Report 
• Collection of supplementary documents and data 

Kigali 

24 30 Mar. Mon.  

• Preparation of Field Report 
• Data collection of Supplementary material, etc. 
• Obtaining the survey report on topographic & geological investigation 
• Market survey (Local contractor, etc.)  
• Survey for institutions and organizations, visit to relevant agencies on Environmental 

& Social Consideration 
• Trip {Kigali 15:00→Doha 23:15 by QR-1388}( Mr. Ohashi and Mr. Nakashima) 

Kigali 

25 31 Mar. Tue.  

• Submission, explanation and discussion of Field Report to MoI and REG 
• Survey for institutions and organizations, visit to relevant agencies on Environmental 

& Social Consideration 
• Trip {Doha 1:30→Incheon 16:00 by QR-858}{Incheon 18:35→Fukuoka 19:55 by 

KE-781}( Mr. Ohashi and Mr. Nakashima) 

Kigali 

26 1 Apr. Wed.  
• Explanation and discussion of Field Report to MoI and REG 
• Survey for institutions and organizations, visit to relevant agencies on Environmental 

& Social Consideration 
Kigali 

27 2 Apr. Thu.  

• Report to EoJ and JICA Rwanda office 
• Survey for institutions and organizations, visit to relevant agencies on Environmental 

& Social Consideration 
• Trip {Kigali 15:00→Doha 23:15 by QR-1388} 

Kigali 

28 3 Apr. Fri.  

• Survey for institutions and organizations, visit to relevant agencies on Environmental 
& Social Consideration 

• Trip {Doha 1:45→Narita 17:55 by QR-806}, Trip {Doha 1:30→Incheon 16:00 by 
QR-858}{Incheon 18:35→Fukuoka 19:55 by KE-781} 

Kigali 
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No. Date Day 

Contents of Survey 

Accommodati
on Official Members 

Consultant Members 

Chief consultant Group Substation Group Transmission Group 

Environmental & 
Social 

Considerations 
Group 

29 4 Apr. Sat.  • Arrangement of collected data Kigali 
30 5 Apr. Sun.  • Arrangement of collected data Kigali 
31 6 Apr. Mon.  • Following up for local consultant on Environmental & Social Consideration, etc. Kigali 
32 7 Apr. Tue.  • Following up for local consultant on Environmental & Social Consideration, etc. Kigali 
33 8 Apr. Wed.  • Following up for local consultant on Environmental & Social Consideration, etc. Kigali 
34 9 Apr. Thu.  • Following up for local consultant on Environmental & Social Consideration, etc. Kigali 
35 10 Apr. Fri.  • Following up for local consultant on Environmental & Social Consideration, etc. Kigali 
36 11 Apr. Sat.  • Arrangement of collected data Kigali 
37 12 Apr. Sun.  • Arrangement of collected data Kigali 
38 13 Apr. Mon.  • Following up for local consultant on Environmental & Social Consideration, etc. Kigali 
39 14 Apr. Tue.  • Following up for local consultant on Environmental & Social Consideration, etc. Kigali 
40 15 Apr. Wed.  • Following up for local consultant on Environmental & Social Consideration, etc. Kigali 
41 16 Apr. Thu.  • Trip {Kigali 15:00→Doha 23:15 by QR-1388} (Ms. Kabasawa) Kigali 
42 17 Apr. Fri.  • Trip {Doha 1:45→Narita 17:55 by QR-806} (Ms. Kabasawa) Kigali 

 
(2) Second Field Study Schedule (November in 2015) 

No. Date Day 
Contents of Survey Accommodati

on Official Members Consultant Members (Kudo, Sakemura, Kurohane) 

1 7 Nov. Sat. 
• Trip {Narita 22:20→Doha 4:35 by QR-807}, Trip {Fukuoka 21:05→Incheon 22:35 by KE-782} 

Flight 

2 8 Nov. Sun. 
• Trip {Incheon 0:05→Doha 4:15 by QR-859}, Trip {Doha 8:05→Doha 14:30 by QR-1387} 

Kigali 

3 9 Nov. Mon. 

• Courtesy call and explanation of the Preparatory Survey Report to JICA Rwanda Office and EOJ 
• Courtesy call and submission/explanation of the Preparatory Survey Report to MoI and REG 
• Confirmation of Environmental & Social Consideration with Rwanda Environment Management Agency (REMA) and 

MoI 

Kigali 

4 10 Nov. Tue. 
• Submission/explanation of the Preparatory Survey Report to MoI and REG 
• Explanation of and discussion on the draft Technical Specifications  

Kigali 

5 11 Nov. Wed. 
• Submission/explanation of the Preparatory Survey Report to MoI and REG 
• Explanation of and discussion on the draft Technical Specifications  

Kigali 

6 12 Nov. Thu. 
• Explanation of and discussion on the draft M/D with MoI and REG 
• Signing of the M/D 

Kigali 

7 13 Nov. Fri. 
• Report to JICA Rwanda Office 
• Trip {Kigali 15:00→Doha 23:15 by QR-1388} 

Flight 

8 14 Nov. Sat. 
• Trip {Doha 1:45→Narita 17:55 by QR-806}, Trip {Doha 1:30→Incheon 16:00 by QR-858}{Incheon 18:35→Fukuoka 

19:55 by KE-781} - 

【Remarks】(Alphabetical order) 
EoJ  ：Embassy of Japan 
JICA  ：Japan International Cooperation Agency 
MoI  ：Ministry of Infrastructure 
REMA  ：Rwanda Environment Management Agency 
REG  ：Rwanda Energy Group 
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3. List of Parties Concerned in the Recipient Country 

Ministry of Infrastructure (MoI) 
Mr. Christian Rwakunda   Permanent Secretary 
Mr. Robert Nyamrumba   Energy Division Manager 
Mr. Peace Kaliisa   Donor Coordinator 
Mr. Jerome Nsengyarenje   Senior Engineer 
 

Electrical Development Corporation Limited 
Mr. Kamangi Emmanuel   Managing Director 
Eng. Ngizwenayo Dieudonne  Director of Energy Planning and Design 
Mr. Philbert Kabanda   Environmental Safeguard Specialist 
Mr. Richard Sangabo   Social Safeguard Specialist 

 
Electrical Utility Corporation Limited 

Eng. William Bihoyiki   Ag. Head of Electricity Transmission Unit  
Eng. Lavvy Vincent Mpava  Ag. Director of Electrical Utility 
Mr. Butera Laurent   Transmission Engineer 
Mr. Simon Ndiramiye   Transmission Engineer 
Mr. Kagunge Fredric   Transmission Engineer 
 

Rwanda Environmental Management Authority  

Mr. Remy Norbert Duhuze Director of Environmental Regulation and Pollution 
Control 

 
Rwanda Development Board 

Mr. Gashugi Innocent Senior Environmental Engineer/Investment 
Implementation Division 

 
JICA Rwanda Office 

Mr. Takahiro Moriya   Chief Representative 

Mr. Ryutaro Murotani   Senior Resident Representative 

Mr. Naohiro Nozaka   Project Formulation Advisor 

Mr. Plaude Nkunzwenimana Program Officer in Charge of Economic Infrastructure  
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6. Drawings 

Substation and RMU Switching station Facilities 
DWG No. Title 

SS-01 Ndera Substation Single Line Diagram 

SS-02 Kabuga RMU Switching Station Single Line Diagram 

SS-03 Murindi RMU Switching Station Single Line Diagram 

SS-04-1 Ndera Substation Control System Diagram 

SS-04-2 RMU Switching Stations Control System Diagram 

SS-04-3 
Communication System Diagram for Gasogi Substation and Kabuga RMU Switching 

Station 

SS-05 Gasogi Substation Single Line Diagram 

SS-06-1 Ndera Substation Arrangement Drawing (Plan) of 110 kV Switchyard 

SS-06-2 Ndera Substation Arrangement Drawing (Section) of 110 kV Switchyard 

SS-07 Ndera Substation Arrangement Drawing of Equipment in Control Building 

SS-08 Murindi RMU Switching Station Arrangement Drawing of Equipment 

SS-09 Kabuga RMU Switching Station Arrangement Drawing of Equipment 

SS-11 Ndera Substation Arrangement Drawing of Cable Trays (Basement Floor) 

Architect Facilities 
DWG No. Title 

A-01 Ndera Substation Building Site Layout 

A-02 Ndera Substation Building Finishing Schedule  

A-03 Ndera Substation Building Basement Floor Plan  

A-04 Ndera Substation Building Ground Floor Plan  

A-05 Ndera Substation Building Roof Plan 1 

A-06 Ndera Substation Building Roof Plan 2 

A-07 Ndera Substation Building Elevation 1 

A-08 Ndera Substation Building Elevation 2 

A-09 Ndera Substation Building Section 1 

A-10 Ndera Substation Building Section 2 

A-11 Kabuga Switching Station Site Plan  

A-12 Murindi Switching Station Site Plan  

A-13 Kabuga (Murindi) Switching Station Finishing Schedule  

A-14 Kabuga (Murindi) Switching Station Plan  

A-15 Kabuga (Murindi) Switching Station Elevation  

A-16 Kabuga (Murindi) Switching Station Section 

 
 
 



Transmission and Distribution Line Facilities 
DWG No. Title 

GG-01 Transmission and Distribution Site Map（Overall） 

GG-02 Transmission and Distribution Network Diagram (only Planned Area) 

GG-11 110kVTransmission Line Route（Tower 212⇔Ndera S/S：Approx. 2.2km） 

GG-12 Branch Point of 110kV Transmission Line (Plan) (Scale: 1/500) 

GG-13 Branch Point of 110kV Transmission Line（Section） 

GG-14 Gantry Tower for110kVBranch Point 

GG-21 15kV Distribution Line Route（Route-1: Gasogi S/S to Kabuga RMU SS） 

GG-22 Site Layout of Kabuga RMU Switching Station 

GG-31 15kV Distribution Line Route (Route-2:  Ndera S/S to Birembo/Free Zone-1) 

GG-32 15kV Distribution Line Cable Route (Route-2) 

GG-41 15kV Distribution Line Route (Route-3: Rubungo to Gosha District) 

GG-51 Site Layout of Murindi RMU Switching Station 

LP-01 110kV Transmission Line; Line Profile (1 / 2) (Branch Point to Ndera S/S) 

LP-02 110kV Transmission Line; Line Profile (2 / 2) (Branch Point to Ndera S/S) 

LP-11 15kVDistribution Line; Route-1, Line Profile (1 / 4) 

(Gasogi S/SーKabuga RMU SS) 

LP-12 15kVDistribution Line; Route-1, Line Profile (2 / 4) 

(Gasogi S/SーKabuga RMU SS) 

LP-13 15kVDistribution Line; Route-1, Line Profile (3 / 4) 

(Gasogi S/SーKabuga RMU SS) 

LP-14 15kVDistribution Line; Route-1, Line Profile (4 / 4) 

(Gasogi S/SーKabuga RMU SS) 

LP-21 15kV Distribution Line; Route-2, Line Profile (1 / 1) 

(Ndera S/SーBirembo SS/Free Zone PH1) 

LP-31 15kVDistribution Line; Route-3, Line Profile (1 / 1) 

(Rubungo SSーGosha District) 

TL-S1 110kV Tower Skelton, Type: 110-A2 

TL-S2 110kV Tower Skelton, Type: 110-B2 

TL-S3 110kV Tower Skelton, Type: 110-C2 

TL-S4 110kV Tower Skelton, Type: 110-D2 

TL-S5 110kV Tower Skelton, Type: 110-E1 

TL-S6 110kV Tower Foundation（1/2） 

TL-S7 110kV Tower Foundation（2/2） 

DL-S1 15kV Tower Skelton, Type: 15-TA1 

DL-S2 15kV Tower Skelton, Type: 15-TB1 

DL-S3 15kV Tower Skelton, Type: 15-TD1 

DL-S4 15kV Tower Skelton, Type: 15-TB2 



DWG No. Title 

DL-S5 15kV Tower Skelton, Type: 15-TD2 

DL-S6 15kV Tower Skelton, Type: 15-PA1 

DL-S7 15kV Tower Foundation (1/2) 

DL-S8 15kV Tower Foundation (2/2) 
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DWG No. A‐01: Ndera Substation Building Site Layout



BUILDING AREA

TOTAL FLOOR AREA

STRUCTURE

427.50 m2

602.19 m2

REINFORCED CONCRETE

GENERAL EXTERIOR FINISHING SCHEDULE

LOCATION SPECIFICATION

ROOF

BEAM

WALL

PAINT FINISH (A.E.P) ON REINFORCED CONCRETE WITH MORTAR STEEL TROWEL 30mm THK

COLUMN

FLOOR

PAINT FINISH (A.E.P) ON 150mm THK CONCRETE BLOCK WITH MORTAR STEEL TROWEL 30mm THK

FINISH (A.E.P) ON REINFORCED CONCRETE WITH MORTAR STEEL TROWEL 30mm THK

CONCRETE STEEL TROWEL　ON COVER CONCRETE WITH WELDED WIRE MESH
THERMAL INSULATION: EXTRUDED POLYETHYLENE FORM 50mm THK

ON REINFORCED CONCRETE SLAB

ASPHALT MEMBRANE WATER PROOFING
OR EQUIVALENT COATS OF HOT BITUMEN

CERAMIC TILE  (300x300mm, NON SLIP) ON REINFORCED CONCRETE

INTERIOR FINISHING SCHEDULE (NDERA SUBSTATION BUILDING)
ROOM NAME FLOOR BASEBOARD WALL CEILING REMARKS

BF
Basement

Pit

Switchgear Room

Control Room

Telecom Room

Office

Meeting

Care Taker Room

Battery Room

Charger Room

Toilet, Shower Room

Storage

ON CONCRETE
NON-SLIP PAINTING FINISH

MORTAR FINISH H=100

MAKEUP PLASTER BOARD 9.5mm THK
LIGHT IRON SUSPENDED FRAME

ＥＸＰＯＳＥＤ　CONCRETE  (WITH REPAIR)

FIRE EXTINGUISHER  1 SET
AIR CONDITIONING, NAME PLATE

AIR CONDITIONING, NAME PLATE

AIR CONDITIONING, NAME PLATE

EXHAUST FAN WITH HOOD, NAME PLATE

Corridor
FIRE EXTINGUISHER 2 SETS

FIRE EXTINGUISHER 1 SET, NAME PLATE

MAKEUP PLASTER BOARD 9.5mm THK
LIGHT IRON SUSPENDED FRAME

PAINT FINISH (A.E.P) 
ＥＸＰＯＳＥＤ　CONCRETE  (WITH REPAIR)

ＥＸＰＯＳＥＤ　CONCRETE  (WITH REPAIR)

DITTO

PORCELAIN TILE 100 X 100 
ON MORTAR STEEL TROWEL
ON 150, 100mm THK CONCRETE BLOCK

PAINT FINISH(A.E.P)

DITTO

DITTO

DITTO

DITTO

DITTO

DITTO

DITTO

DITTO

DITTO

DITTO

DITTO

DITTO

DITTO

DITTO

BF

GF

GF

GF

GF

GF

GF

GF

GF

GF

GF

GF

PORCELAIN TILE 300 X 300 
ON MORTAR STEEL TROWEL

DITTO

DITTO

DITTO

DITTO

DITTO

DITTO

DITTO

DITTO

DITTO

DITTO

DITTO

MORTAR FINISH H=100
PAINT FINISH(A.E.P)

PAINT FINISH(A.E.P)
MORTAR STEEL TROWEL 20mm THK
ON 150mm THK CONCRETE BLOCK

DITTO

DITTO

DITTO

PAINT FINISH(A.E.P)
MORTAR STEEL TROWEL 20mm THK
ON 150mm THK CONCRETE BLOCK

DITTO

DITTO

CONCRETE STEEL TROWEL

Kitchen

EXHAUST FAN WITH HOOD, NAME PLATE
TOILET PAPER HOLDER, WASH BASE
MIRROR, WATER FAUCET

DITTOGF DITTO DITTO

DITTO

DITTO

DITTO

DITTO

DITTO

ＥＸＰＯＳＥＤ　CONCRETE  (WITH REPAIR)

FIRE EXTINGUISHER 1 SET

FIRE EXTINGUISHER 1 SET

FIRE EXTINGUISHER  1 SET, NAME PLATE

FIRE EXTINGUISHER  1 SET

SINK 1 SET, NAME PLATE

NAME PLATE

NAME PLATE

NAME PLATE

NAME PLATE

WASH BASE, MIRROR, WATER FAUCET

DWG No. A‐02: Ndera Substation Building Finishing Schedule



A

B

C

1 2 3 4 5 6

CONCRETE FOUNDATION FOR RECEIVING TANK:
3,800 x 400 x H450 x 6

1 5 10 15

UP

1)

GENERAL NOTES

CONCRETE BLOCK t=150

CONCRETE FOUNDATION FOR WATER SUPPLY PUMP UNIT:
1,150 x 800 x H300 x 1

SUMP PIT:
1,000x1,000xH1,000

RUBBLE CONCRETE

RUBBLE CONCRETE

GANGWAY LADDER: SUS, W400, @350

VENT PIPE

DRAINAGE: W150

C
A
B
LE
 P
IT
 B

C
A
B
LE
 P
IT
 A

A

D

A

CC

D

B
B

DWG No. A‐03: Ndera Substation Building Basement Floor Plan
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B

C

1 2 3 4 5 6

Office Storage Care Taker Room

Corridor

Meeting RoomTelcom
Room

KitchenToiletToilet

Shower
Room

Shower
Room

Charger
Room

Battery
Room

Control
Room

Switchgear
Room

1 5 10

DN

15

1)

GENERAL NOTES

CONCRETE BLOCK t=150

AUXTR

M M

M M

MM M

2) MANHOLEM

CABLE PIT COVER

CABLE PIT COVER

CABLE PIT

VENT PIPE

C
A
B
LE
 P
IT
 B

C
A
B
LE
 P
IT
 A

COVER

A

D

A

CC

D

B
B

DWG No. A‐04: Ndera Substation Building Ground Floor Plan



A

B

C

1 2 3 4 5 6

Roof (2)

1)

GENERAL NOTES

CONCRETE BLOCK t=150

CONSTRUCTION JOINT

CONSTRUCTION JOINT

ROOF DRAIN

A

D

A

CC

D

B
B

DWG No. A‐05: Ndera Substation Building Roof Plan 1



1 2 3 4 5 6

A

B

C

Roof (1)

1)

GENERAL NOTES

CONCRETE BLOCK t=150

CONSTRUCTION JOINT

CONSTRUCTION JOINT

ROOF DRAIN

A

D

A

CC

D

B
B

DWG No. A‐06: Ndera Substation Building Roof Plan 2



1 2 3 4 5 6

West Elevation

East Elevation

123456

GCL

R1'CL

R2CL

GCL

R1'CL

R2CL

GL±0=1545.80m

GL±0=1545.80m

X  2
X  1

X  2 X  2 X  2

DWG No. A‐07: Ndera Substation Building Elevation 1



South Elevation

A B C

ABC

North Elevation

GCL

R1'CL

R2CL

GCL

R1'CL

R2CL

GL±0=1545.80m

GL±0=1545.80m

DWG No. A‐08: Ndera Substation Building Elevation 2



1 2 3 4 5 6

Section A-A

A B C

Section B-B

Charger
Room

Battery Room Control
Room

Switchgear
Room

Office Switchgear
RoomCorridor

GCL

BCL

R1CL

R2CL

GCL

GL±0=1545.80m

BCL

R1'CL

R2CL

R1'CL

1)

GENERAL NOTES

CONCRETE BLOCK t=150

GL±0=1545.80m

VENT PIPE

POLYETHYLENE SHEET t=0.15mm

POLYETHYLENE SHEET t=0.15mm

CABLE PIT B CABLE PIT A

CABLE PIT A

VENT PIPE

COVER CONCRETE
STYROFOAM BOARD t=50mm
ASPHALT WATERPROOF MEMBRANE

COVER CONCRETE
STYROFOAM BOARD t=50mm
ASPHALT WATERPROOF MEMBRANE

COVER CONCRETE
STYROFOAM BOARD t=50mm
ASPHALT WATERPROOF MEMBRANE

RUBBLE CONCRETE

DWG No. A‐09: Ndera Substation Building Section 1



Section C-C

A B C

Section D-D

CorridorTelcom
Room

Control
Room

1 2 3 4 5 6

1)

GENERAL NOTES

CONCRETE BLOCK t=150

Office Storage Care Taker RoomMeeting RoomTelcom
RoomKitchenToiletToilet

GCL

BCL

R1CL

R2CL

GCL

BCL

R1'CL

R2CL

R1CL

Corridor

GL±0=1545.80m

GL±0=1545.80m

POLYETHYLENE SHEET t=0.15mm

POLYETHYLENE SHEET t=0.15mm

COVER CONCRETE
STYROFOAM BOARD t=50mm
ASPHALT WATERPROOF MEMBRANE

COVER CONCRETE
STYROFOAM BOARD t=50mm
ASPHALT WATERPROOF MEMBRANE

COVER CONCRETE
STYROFOAM BOARD t=50mm
ASPHALT WATERPROOF MEMBRANE

RUBBLE CONCRETE

POLYETHYLENE SHEET t=0.15mm
SUMP PIT

DWG No. A‐10: Ndera Substation Building Section 2



BM1

BM2

BM3BM4

PUBLIC ROAD

PU
BLI C  R O

AD

Kabuga RMU Switching Station

Existing 15kV Distribution Line

Planned 15kV Tower No.43

Existing Electrical Pole

Existing Electrical Pole

Fence and Gate (Scope of the Rwanda side)

DWG No. A‐11: Kabuga RMU Switching Station Site Plan



KANOMBE

Existing MV line

Existing Tower

SACCO

Existing MV line

BM1 BM2

BM3BM4

BM5

BM7

BM8

GASOGI

RUBUNG
O

GIKONDO

MULINDI

Pu
bl

ic 
Ro

ad

Fence and Gate (Scope of the Rwanda side)

Murindi RMU Switching Station

New Tower

Public Road

DWG No. A‐12: Murindi RMU Switching Station Site Plan



BUILDING AREA

TOTAL FLOOR AREA

STRUCTURE

80.00 m2

80.00 m2

REINFORCED CONCRETE

GENERAL EXTERIOR FINISHING SCHEDULE

LOCATION SPECIFICATION

ROOF

BEAM

WALL

PAINT FINISH (A.E.P) ON REINFORCED CONCRETE WITH MORTAR STEEL TROWEL 30mm THK

COLUMN

FLOOR

PLINTH PROTECTION

PAINT FINISH (A.E.P) ON 150mm THK CONCRETE BLOCK WITH MORTAR STEEL TROWEL 30mm THK

FINISH (A.E.P) ON REINFORCED CONCRETE WITH MORTAR STEEL TROWEL 30mm THK

CONCRETE STEEL TROWEL　ON COVER CONCRETE WITH WELDED WIRE MESH
THERMAL INSULATION: EXTRUDED POLYETHYLENE FORM 50mm THK

ON REINFORCED CONCRETE SLAB

ASPHALT MEMBRANE WATER PROOFING
OR EQUIVALENT COATS OF HOT BITUMEN

CERAMIC TILE  (300x300mm, NON SLIP) ON REINFORCED CONCRETE

INTERIOR FINISHING SCHEDULE ( )
ROOM NAME FLOOR BASEBOARD WALL CEILING REMARKS

Switchgear Room

Transformer Room

Battery Room

ON CONCRETE
NON-SLIP PAINTING FINISH

MORTAR FINISH H=100

FIRE EXTINGUISHER  1 SET
AIR CONDITIONING, NAME PLATE

EXHAUST FAN WITH HOOD, NAME PLATE

PAINT FINISH (A.E.P) 
ＥＸＰＯＳＥＤ　CONCRETE  (WITH REPAIR)

PAINT FINISH(A.E.P)

DITTO

DITTO

DITTO

DITTO

PORCELAIN TILE 300 X 300 
ON MORTAR STEEL TROWEL

DITTO

PAINT FINISH(A.E.P)
MORTAR STEEL TROWEL 20mm THK
ON 150mm THK CONCRETE BLOCK

DITTO

DITTO

CERAMIC TILE  (300x300mm, NON SLIP) ON REINFORCED CONCRETE

FIRE EXTINGUISHER 1 SET
NAME PLATE

EXHAUST FAN WITH HOOD, NAME PLATE
FIRE EXTINGUISHER 1 SET
NAME PLATE

EXHAUST FAN WITH HOOD, NAME PLATE
FIRE EXTINGUISHER 1 SET
NAME PLATE

DWG No. A‐13: Kabuga (Murindi) RMU Switching Station Finishing Schedule



A B C

1

2

3

1)

GENERAL NOTES

CONCRETE BLOCK t=150

ROOF DRAIN ROOF DRAIN

Roof

Switchgear Room

CABLE PIT COVER W1200

Battery Room

CABLE PIT COVER W500

Transformer
Room

B1 A B CB1

Ground Floor Plan Roof Plan

A
A

A
A

BB BB

OPENING 500x300, H1300

1

2

3

Cable Pit Plan

GCL ‐1,000mm

GCL ‐600mm

GCL ‐600mm

GCL ‐600mm

GCL ‐1,000mm

CANTILEVER SLAB

CANTILEVER SLAB

CONDUIT PIPE VP150φ

DWG No. A‐14: Kabuga (Murindi) RMU Switching Station Plan



GL±0
GCL

RCL

GL±0
GCL

RCL

GL±0
GCL

RCL

GL±0
GCL

RCL

123

Elevation 1 Elevation 2

A B CB1

Elevation 3

1 2 3 ABC B1

Elevation 4

DWG No. A‐15: Kabuga (Murindi) RMU Switching Station Elevation



GL±0
GCL

RCL

COVER CONCRETE
STYROFOAM BOARD t=50mm
ASPHALT WATERPROOF MEMBRANE

POLYETHYLENE SHEET t=0.15mm

POLYETHYLENE SHEET t=0.15mm
POLYETHYLENE SHEET t=0.15mm

CABLE PIT COVERCABLE PIT COVER

Section A-A

123 1

Section B-B

DWG No. A‐16: Kabuga (Murindi) RMU Switching Station Section
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DWG No. GG‐12: Branch Point of 110kV Transmission Line Plan（Scale: 1/500)

Remarks:
1. Gate and Fence shall be installed by Rwandan side.
2. Site Leveling work shall be done by Rwandan side.



1
2

Fence (by Rwanda side)

38

110 KV Existing
suspension
tower to be removed

to TOWER No.211

to TOWER No.213

Area to be leveled
by RWANDA side

Slope 63/100▼ +1613m

2
.8

2
0
.3

EX. TOWER No.212

TOWER No.211

▼+1618m

8.5 6.5

53

Slope 63/100

▼ +1609m
4 9 6 496

7.7

1
8

▼
GL

32

2
.8

Drop Wires

Conductors

4 424

DWG No. GG‐13: Branch Point of 110kV Transmission Line（Section）

Section A-A

Section B-B



D E S C R I P T I O N

V O L T A G E

W IND LOA D SPA N

WEIGHT LOAD SPAN

C I R C U I T

T Y P E  T O W E R

L I N E  A N G L E

mm

kg/m

N/wire

UNIT

kV

cct

ｍ

ｍ

Degree

D E S I G N  V A L U E

110

Numbers
kg/set

K I N D

W E I G H T

IN
S

U
LA

T
O

R
G

R
O

U
N

D
W

I
R

E
C

O
N

D
U

C
T

O
R

D E S IG N  C O N D I T IO N  T A BL E

1,214 　（123.8 kgf/㎡）

mm

kg/m

N/wire

VE RT ICA L  A NG LE

1

GANTRY

40

ACSR 240/40 （DIN）

（ONE） 1

21.8

0.989

4,900 （500 kgf/wire）

OPGW 97/48

16.0

0.604

C O D E

N U M B E R S

D I A M E T E R

U N I T  M A S S

UNIT TENSION

250mm  Suspension Type

9  ×  1 （Single Tension）

180

W I N D N/set 488    （49.8 kgf/set）

T O W E R

C O N D U C T O R

GROUND WIRE

C O D E

N U M B E R S

D I A M E T E R

U N I T  M A S S

UNIT TENSION

Pa

Pa

Pa

552 　（56.3 kgf/㎡）

552 　（56.3 kgf/㎡）W
I

N
D

P
R

E
S

S
.

（ONE） 1

2,940 （300 kgf/wire）

tan α

1
2

0
00

8
0

0

1
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00
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800

800
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Section A
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G.L

ACSR

from Tower No.2

Planar view

P1，P2

Side view

40

0-22

-0.2

Gantry side

To tower side 6,860 （700 kgf/wire）

Cylindrical Post Insulator

C6 - 650 - A

70

203    （20.7 kgf/set）

Post Insulator

GL

1100 1400 1100

3600

1
1
0
0

1
4
0
0

1
1
0
0

3
6
0
0

1
8
0
0

6
0
0

5
0

2
2
5
0

2
0
0

1400

LEAN CONCRETE

1400 x 1400

3800 x 3600

AA

BB

SECTION A - A

PLAN

SECTION B - B

1
4
0
0

P1, 2 n=8
(COMMON GANTRY 1 ~ GANTRY 4)

FOUNDATION PLAN FOR GANTRY STRUCTURE

（only for gantry 3 & 4 ）

DWG No. GG‐14:Gantry Tower for 110kV Branch Point



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DWG No. GG‐21: 15KV Distribution Line Route (Route‐1：Gasogi S/S‐Kabuga RMU SS) 

: Planned 15kV D /L 
 
:Planned Tower/ Pole 
（with No.） 
: Planned Switching 
Station（RMU） 

: Existing S/S 
 
:Exsiting15kV D/L 

: Distribution Line 

:Ring main Unit 

: substation 

:Switching Station 

Legend 

D/L 

 

RMU 

 

S/S 

 

SS 

Gasogi S/S 

Kabuga RMU SS 

N 

0           0.5              1.0             1.5km

01   15-TD1  188793.00   9787106.00     23    15-PA1   189591.67  9783842.90 

02   15-PA1  188805.52   9786984.41     24    15-PA1   189618.30  9783717.26 

03   15-PA1  188818.33   9786860.07     25    15-PA1   189644.64  9783589.96 

04   15-PA1  188831.64   9786730.75     26    15-TB1   189668.50  9783480.41 

05   15-TB1  188843.89   9786611.82     27    15-PA1   189712.61  9783363.10 

06   15-TD1  188868.74   9786370.51     28    15-PA1   189758.32  9783241.54 

07   15-PA1  188834.92   9786244.99     29    15-PA1   189803.12  9783119.62 

08   15-PA1  188806.52   9786139.59     30    15-PA1   189844.78  9783006.21 

09   15-TB1  188781.62   9786047.18     31    15-PA1   189884.59  9782899.10 

10   15-PA1  188800.82   9785918.61     32    15-PA1   189922.77  9782795.94 

11   15-PA1  188820.18   9785790.06     33    15-TB1   189948.37  9782724.70 

12   15-PA1  188838.36   9785669.38     34    15-PA1   189999.79  9782624.58 

13   15-TD1  188854.60   9785562.74     35    15-PA1   190049.79  9782527.23 

14   15-TD1  188938.76   9785407.32     36    15-TD1  190115.99  9782398.34 

15   15-TA1  189044.08   9785212.84     37    15-TB1   190232.96  9782170.62 

16   15-TD1  189149.46   9785018.26     38    15-PA1   190290.50  9782058.58 

17   15-TD1  189214.41   9784768.36     39    15-PA1   190342.55  9781957.24 

18   15-TA1  189309.68   9784593.69     40    15-PA1   190397.38  9781850.50 

19   15-TA1  189394.47   9784438.23     41    15-PA1   190443.64  9781760.42 

20   15-TD1  189510.64   9784225.24     42    15-TD1  190490.69  9781663.83 

21   15-PA1  189537.77   9784097.22     43    15-TD1   190485.25  9781439.01 

22   15-TD1  189564.72   9783970.08 

No.   Tower    East       North        No.    Tower     East        North 
         Zone:36M  Zone:36M             Zone 36M  Zone:36M 

Scale
Tower/Pole Information Table with Coordinates 
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