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AAAC All Aluminum Alloy Conductor (7 /b 3 =7 L&4E#R)

ACSR Aluminum Cable Steel Reinforced (#0773 X 0 #%)

ACSR/AC Alumninum-Cable Steel Reinforced / (77 /L I FBHl.L T /L X K0 #7)
ADSS All Dielectric Self-supporting Cable (#7538 1 L3Rl 77— 7 )L)
AFD Agence francise de développement (7 7 > ABHFET)

AfDB African Development Bank (77 U 71 B ER1T)

AIS Air Insulated Switchgear (& H % B PAEE )

AU African Union (77 U 7 #4)

CCD City Council Dodoma ( K K~ iii#s)

CDA Capital Development Authority (& #EA¥E )

EPZ Export Processing Zones (i {111 T4 [X)

E/N Exchange of Notes (2 #/AS0)

F/S Feasibility Study (F3& Al REMERRET)

GCC Grid Control Center (945 FHSFT)

GDP Gross Domestic Product ([EN#AERE)

GNI Gross National Income ([E BARFTS)

GRDP Gross Regional Domestic Product (#1385 GDP)

GIS Gas Insulated Switchgear (4 A #{fxBHPH%EE)

GIS Geographic Information System (HUERfEH > 2T L)

H-GIS Hybrid Gas Insulated Switchgear (/~A 7'V v K4 Ak BA AL E )
IMF International Monetary Fund (|E B8 555 4:)

IPP Independent Power Producer (JH 7 RFEFEFHEFH)

JICA Japan International Cooperation Agency (A NZATECYE A [E B b /114645 )
JPY Japanese Yes (HZA&H)

MOE Ministry of Energy (= /L% —%4)

MOFP Ministry of Finance and Planning (JA %571 Hi44)




MLHHSD Ministry of Lands, Housing and Human Settlements Development (- - {35 « F{EXBIFA)

MWTC Ministry of Works, Transport and Communications (Fg% 1&g - WEH4)
ODA Official Development Assistance (B FFBA%S28h)

OPGW Optical fiber composite overhead ground wire (3¢~ 7 A /SEEZLZE HFRL)
PMO Prime Minister’s Office (¥ +H/F)

PSMP Power System Master Plan (FE/)3 AT LA~v A X —7F )

R/D Record of Discussions (A5 3CH)

SCADA Supervisory Control And Data Acquisition (3% J7 B F | fHl o A 7 L)

SGR Standard Gauge Railway (1E¥#E/"— U kiH)

TA Technical Assistance (FZ7frHEH))

TANESCO | Tanzania Electric Supply Company Limited (% > =7 & /145 A 41)

TANROADS | Tanzania National Roads Agency (% > =7 JE /A +])

TARURA Tanzania Rural and Urban Road Agency (4 > =7 Hi 5 #B 1718 B /A 4E)

/™M Technical Memorandum (FZ7f7 5 )

TOR Terms of Reference (R E)

TRC Tanzania Railways Corporation (& =7 §kiE/ALL)

USAID United States Agency for International Development (K [E [E BEBR%&T)
USD United States Dollars CK[E K1)

VAT Value-added tax (- INfii i)

WB World Bank (1 54R17)
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TS-1 . Demography, Housing and Residential Characteristics
TS-2 . Earthquakes and its Implication on Built Environment
TS-3  : Infrastructure and Public Utilities

TS-4 . Transportation Infrastructure and Services

TS-5 : Landscape Improvement Plan

TS-6 : Capital Business District Redevelopment Plan

TS-7 . Government City Planning

TS-8 : Impact Region Study
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SN Major land use No of plots Area covered (Ha) Percent
Government Ministries 24 84.22 15.72
. |Government Offices 16 47.22 8.81
3. |Diplomatic 67 167.88 31.34
Missions/Embassies
. |International Organizations 5 22.35 4.17
5. |Public Government 13 32.68 6.10
Offices/Institutions




SN Major land use No of plots Area covered (Ha) Percent
6. |[Commercial 21 45.89 8.57
7. [City Park 1 74.70 13.97
8. |Parking Facilities 14.08 2.63
9. |Waste Water Treatment 16.77 3.13
10. |Open Spaces 23.08 4.31
11. |Government quarters 34 10.36 1.93
12. |Road Network 1.68 0.31
TOTAL 540.90 100.99

[HHFT] Dodoma municipal 7 — # % F&\Z FHA M VERK
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F—JT (REA : Rural Energy Agency) | (24X % TANESCO DOELEMEAENF S LTV WHLEE ~DE
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3—1—3 BH#HBIXTL

TANESCO (%, %78 @mémfmémﬁ%* KIFE T 4 —BLREICLVENEZHGEL
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BiX, 20K 57.02%% 5, mﬁ%ﬁ%@ IR BT BIRDR) 36.64% % HDTWDH, & 3—1.

VICAKSFEBITEE 3 — 1.2k IFEFHO 2019 4 11 AR RORBRELZ R, KNEEICLD
FEEERESITHI 562MW, KT) + T 4 —BVFEIC L DHEREIIT 7T6OMW L 72> Tnd, Fiz, 5
BHICHEE S IV TWRWT ¢ —BLIEEORBREIIL, K 53MW & 72> Tnd,
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5 I CTAEF 5,816.17km & 72> TEY . FDOWNERIL, 400kV : 670km, 220kV :2,940.7km, 132kV :
1,697.47km @, 66kV : 543km & 72> T\ 5%,

FIENZRENTND L H =T OBFENIME S AT AX, 2o =T ORRBICEIET D
KIFEEITRA V> HEBIEAET HKRIIEEFTCTRESNTZEIN, XNV AT T —L0nbA Y
YA AREER KRB L, o =T bR fiE S TnW D, e, X o =T EWNICHEET
% 400kV (2 TREEF ST, BUE 220kV R s L CGEA SN TR Y . BIEGR - fHE ST
W5 400KV ZEEFTINTER .. 400kV (CHIESND TETH D,

N R~ En =B RM A 3 —1.21277, FRwMiE, FR<iizEe CCD (Capital City
District) =V 7, 2 K7, F= N Nb, Fx LU 44—/ LTTTT7, arr7707-o0Ox)Y
TR SN TWD, BIfE, K R~<INo 220kV/33kV ZEFTIT, AXEBHOHATHY, CCD, N
b, FY LU 4— ) ATTITT Y T~OBEBNIARAEETN LB INTND, —FH, KRN
DILFBIANE T D 2> T, Fo N2 Y TE, ARAEBHINS Y X EEBIZRE L TANRT

A BN D72 H 5 TN D 220KV LB A RRH L, 220kV/66kV ZEEFT T 5 /33T ¢ BEF IO E
NP STV 5,

R R~ OME— D ILEBRISTEFT T 2 X RZEBATH O EFEME~DORKE MG B, 2018 4 11 AlZ
FERE T 30.6MW TH D | 11KV 72 5 NT 33kV ORCEMNE 28 U CHE s s ST b, BUE,
fxﬁﬁﬁfimﬁmMW@%%1ﬁ%ﬁ#%6# R R~ &4 MP TlX, 4% S Eiesiziofk

k%vm@ S B ENEGRICEINT D Z EARE ST, BHA VT T OLE L IED DD H
%%ﬁﬁu ENBB Lo TN D,

£ 3—1.1 A UY=_T7OBERKIFEENR (202052 A)

Name of Power station Capacity [MW]
Kidatu 204.00
Kihansi 180.00
Mtera 80.00
New Pangani 68.00
Hale 21.00
Uwemba 0.84
Nyumba ya Mungu 8.00
MWENGA 4.00
YOVI 0.95
MATEMBWE 0.59
DARAKUTA 0.32
ANDOYA 1.00
TULILA 5.00
Total 573.70

[HFT] TANESCO
£ 3—1.2 A UHY_T7OBZRXNAFRERENR (2020%F2 A)

Name of Power station Capacity [MW]

Kinyerezi | Gas Plant 150.00
Kinyerezi Il Gas Plant 248.22
Ubungo | Gas Plant 102.00
Ubungo Il Gas Plant 129.00
Tegeta Gas Plant 45.00
Somanga Gas Plant 7.50
Mtwara Gas Plant 22.00
Import from Songas 189.00
Total 892.72

[HHFT] TANESCO
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3—1—5 E{AhnoR

2010 FHZBIT HEALE D AL 25% TH VH , ZOWFRITIEE R A :5.3%, BlER 2 :19.7% Th o7,
Costof Service Study  (COSS2010) (24X 2 & 2035 FFF TIZEE R A ZA 0.2%H O HIE 2 EH Tk
D, 2035 RER CiERlE D R 15.8% % HEE L LTWA, ZOWFRITEEE X : 4.8% BlEZ A : 11%E
2o TS, 23, 2019 4F 1 HRFR CTOXEE R AL, XER X 0 589%, BER X : 15.0%& 2o

TW5,

£ 3—1.3 AU =—7e2t0FEEOR

Year

Power Loss [%]

2012

6.12

2013

6.20

2014

6.13

2015

6.21

2016

6.15

Average

6.16

[HHFT] TANESCO @ web ¥ A & HIZ A MR



* 3—1.4

R EFMLRETE

Status Name of plant I Owner o::?arﬁ:fn Type | Capl)naf:'i?)lllfMdW) 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
Peak demand at generator end (MW) 1,072 1,350 1,557 1,796 2,045 4,007 4,250 4,516 4,808 5,134 5,498 5,875 6,288 6,734 7,227 7,765 8,356 9,000 9,708 10,481 11,325 12,183 13,116 14,130 15,231 16,426
Power supply capacity (MW) 1,455 1,343 1,811 3,074 4,091 5,536 5,586 5,983 6,583 6,886 6,866 7,314 7,487 8,529 9,065 10,212 11,327 11,803 12,902 13,929 15,767 17,695 18,150 19,220 20,400 21,960
Generation capacity without solar,wind and import (MW) 1,455 1,343 1,761 2,749 3,616 4,736 4,736 4,933 5,533 5,836 5,816 6,264 6,437 7,479 8,015 9,162 10,277 10,753 11,852 12,879 14,717 16,645 17,100 18,170 19,350 20,910
Addition of generation capacity in each year (MW) -112 418 988 867 1,120 0 197 600 303 |- 20 448 173 1,042 536 1,147 1,115 476 1,099 1,027 1,838 1,928 455 1,070 1,180 1,560
Ubungo 1 TANESCO 2007|GasEngine 102 102] 102] 102] 102] 102 102 102 102 102 102 102, 102|Retire
Tegeta TANESCO 2009|GasEngine 45 45 45 45 45 45 45 45 45 45 45 45 45 45 45|Retire
_ |Ubungo 2 TANESCO 2012|GT 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105 105|Retire
g [zuzu Diesel TANESCO 1980|DG 7 7 7] Retire
@ |Songas 1 IPP 2004(GT 42 42 42 42 42 42 42 42 42 42|Retire
= Songas 2 IPP 2005|GT 120 120 120 120 120 120 120 120 120 120 120|Retire
2 |Songas 3 PP 2006|GT 40 40, 40| 40| 40| 40| 40| 40| 40| 40| 40| 40|Retire
‘é Tegeta IPTL IPP 2002|DG 103 103 103 103 103 103 103 103|Retire
& [Symbion Ubungo IPP 2011|GasEngine 112 112|Retire
Nyakato (Mwanza) TANESCO 2013|DG 63 63 63 63| 63| 63| 63| 63| 63| 63 63 63 63 63| 63 63 63 63 63|Retire
Mtwara TANESCO 2007/10|GT 18 Isolated operation 18 18 18 18 18 18 18 18 18 6[Retire
Kinyerezi | TANESCO 2015|Gas-GT 150 150) 150) 150) 150) 150) 150) 150) 150) 150 150 150 150 150) 150) 150 150, 150, 150, 150 150|Retire
'S, o |Kinyerezi | Extension TANESCO 2017|Gas-GT 185 185 185 185 185 185 185 185 185 185 185 185 185 185 185 185 185 185 185 185 185|Retire
§° Kinyerezi Il PPP 2017|Gas-C/C 240 240 240 240 240 240 240 240 240 240, 240, 240 240 240 240 240 240 240 240 240 240|Retire
Somanga Fungu (Kilwa E) |IPP 2018|Gas-GT 210 210 210 210 210 210 210 210 210 210 210 210 210 210 210, 210, 210 210 210 210 210 210, 210 210
Somanga Fungu (Kilwa E) [IPP 2019|ST add-on 110 110 110 110 110 110 110 110 110, 110 110 110 110 110 110 110 110 110 110 110 110 110 110
Kinyerezi lli(Ph1) 1-3 PPP 2018|Gas-GT 300 300) 300) 300 300 300 300 300 300 300 300 300 300 300 300 300, 300 300 300 300 300 300 300, 300
Kinyerezi ll(Ph2) 1-2 PPP 2018|Gas-C/C 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300, 300! 300 300 300 300 300 300, 300! 300
¢ [Kinyerezi IV 1-2 PPP 2020|Gas-C/C 33Q 330, 330, 330, 330, 330, 330, 330, 330, 330 330 330 330 330 330, 330, 330 330 330 330 330 330,
§ Mtwara (TANESCO) TANESCO 2019|Gas-C/C 300 300 300 300 300 300 300 300 300 300 300 300 300 300 300, 300 300 300 300 300 300, 300, 300
5 |Somanga (PPP) PPP 2022|Gas-C/C 300 300 300 300 300 300 300 300 300 300 300 300! 300 300 300 300 300 300 300! 300
§ Somanga (TANESCO) TANESCO 2020|Gas-C/C 240 240 240 240 240 240 240, 240, 240 240 240 240 240 240 240, 240 240 240 240 240 240 240,
= |Bagamoyo(Zinga) PP 2027|Gas-C/C 200 200 200 200 200 200, 200, 200 200 200 200 200 200, 200, 200
£ |Future CGT1(1-3) Gas-CGT1 110 * 110 220 220 330 330,
E Future CGT3(1-10) Gas-CGT3 470 * 940 1,880 1,880 2,820 2,820 3,760 4,230 4,700 5,170 5,640 7,050
: Subtotal Gas 716 604| 1029| 1857| 2267 2837| 2837| 3137| 3137 3,095| 2975| 2935 3,021 3,015 2,970 3,910 4,745 4,745 5,685 5,685 6,475 7,055 7,210 7,680 8,260 9,670
g [Mchuchuma-1 SBCL 150 * 150 450 600 600 600 600 600 600 600 600 600 600 600 600 600 600 600 600 600 600 600 600 600
5 INgaka 1-2+3 SBCL 200 * 600 600 600 600 600 600 600 600 600 600 600 600 600 600 600 600 600 600
> [Ngaka (Exp)1-7 ASUB 300 * 600 600 600 600 600 1,200 1,350
Kiwira 1-2 SBCL 200 * 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400
Kiwira (Exp)1-2 ASUB 300 * 600 600 600 600 600 600 600 600 600 600 600 600 600
Mchuchuma(Exp)1-6 ASUB 300 * 300 300 600 600 600 600 600 600 600 600 900 1,200 1,200 1,200 1,200
Rukwa 1+Exp ASUB 300 * 300 300 300 300 300 600 600 600 600 600 600 600 600 600 1,200 1,200 1,200
Subtotal Coal 0 0 0 150 450 1,000 1,000 1,000 1,600 1,900 1,900 2,200 2,200 3,100 3,400 3,400 3,400 3,400 3,400 4,000 4,000 4,300 4,600 5,200 5,800 5,950
Thermal generation capacity subtotal (MW) 889 777 1,195 2,173 2,883 4,003 4,003 4,200 4,800 5,058 4,938 5,198 5,284 6,178 6,433 7,373 8,208 8,208 9,085 9,685 10,475 11,355 11,810 12,880 14,060 15,620
Geothermal TGDC Geo 50 * 100 200 200 200 200 200 200 200 200 200 200 200 200 200 200 200
Singida Wind Wind 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50
Singida Wind Wind 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75
% Njombe Wind Wind 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
g Dodoma solar Solar 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50
2 |Singida Wind Wind 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75
& Singida Wind Wind 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
Shinyanga/Simiyu Solar Solar 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 150
Singida Wind Wind 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50
Renewable (Wind and Solar ) subtotal (MW) 50 125 275 600 650 650 650 650 650 650 650 650 650 650 650 650 650 650 650 650 650 650 650 650
Power Import from Ethiopia Max. 400 200 200 200 200 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400 400
Hale TANESCO 1967|Dam 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21
© |Nyumba Ya Mungu TANESCO 1968|Dam 8 8| 8| 8| 8| 8| 8| 8| 8| 8| 8 8 8 8| 8| 8| 8 8 8 8 8| 8| 8| 8 8 8 8
3. [Kidatu TANESCO 1975|Dam 204 204 204 204 204 204 204 204 204 204 204 204 204 204 204 204 204 204 204 204 204 204 204 204 204 204 204
g, Mtera TANESCO 1988|Dam 80 80 80, 80, 80, 80, 80 80, 80, 80, 80, 80, 80, 80, 80, 80 80 80 80 80, 80, 80 80 80 80 80 80,
£ |Uwemba TANESCO 1991|Dam 0.843 0.843] 0.843] 0.843] 0.843| 0.843| 0.843| 0.843] 0.843| 0.843| 0.843] 0.843] 0.843 0.843] 0.843] 0.843] 0.843 0.843 0.843 0.843 0.843 0.843] 0.843] 0.843 0.843 0.843 0.843
Z’—< New Pangani Falls TANESCO 1995|Dam 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68
W [Kihansi TANESCO 2000(Dam 180 180 180 180 180 180 180 180 180 180 180, 180, 180, 180 180 180 180 180 180 180, 180 180 180 180 180 180 180,
Mwenga SPP SPP 2012|Run of river 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
Rusumo TANESCO 2019[Dam 27 27, 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27 27
B o |Lower Kihansi Extension |TANESCO 2019|Dam 120 120 120 120 120 120 120, 120, 120, 120 120 120 120 120 120 120, 120 120 120 120 120 120 120,
g 2 [EA Power SPP SPP 2019[Run of river 10 10 10 10 10 10 10 10 10, 10 10 10 10 10, 10 10 10 10 10 10 10, 10, 10
T = [Darakuta SPP SPP 2015[Run of river 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24] 0.24] 0.24] 0.24] 0.24 0.24 0.24 0.24 0.24 0.24] 0.24] 0.24 0.24 0.24 0.24 0.24 0.24] 0.24]
Mapembasi SPP SPP 2019|Run of river 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10, 10 10
Malagarasi Stage-Ill TANESCO 2024[Dam 44.7 44.7 44.7 44.7 44.7 44.7) 44.7 44.7 44.7 44.7 44.7 44.7 44.7) 44.7 44.7 44.7 44.7 44.7
Mpanga 2031|Dam 160 160 160 160 160 160 160 160 160 160 160
Iringa-Nginayo 2026/Dam 52 52 52 52, 52 52 52 52 52 52 52 52 52 52 52 52
Iringa-lbosa 2026/Dam 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36
Mnyera Ruaha 2028|Dam 60.3 60.3 60.3 60.3 60.3 60.3 60.3 60.3 60.3 60.3 60.3 60.3 60.3 60.3
g Mnyera-Pumbwe 2030[Dam 122.9 122.9 122.9 122.9 122.9 122.9 122.9 122.9 122.9 122.9 122.9 122.9
g Mnyera-Kwanini 2029|Dam 143.9 143.9 143.9 143.9 143.9 143.9 143.9 143.9 143.9 143.9 143.9 143.9 143.9
§ Mnyera-Kisingo 2031|Dam 119.8 119.8 119.8 119.8 119.8 119.8 119.8 119.8 119.8 119.8 119.8
8§ [Mnyera-Taveta 2030/|Dam 83.9 83.9 83.9 83.9 83.9 83.9 83.9 83.9 83.9 83.9 83.9 83.9
o |Mnyera-Mnyera 2029|Dam 1374 1374 137.4 137.4 137.4 137.4 137.4 137.4 1374 137.4 137.4 137.4 137.4
S, [Songwe Manolo 2028|Dam 88.1 88.1 88.1 88.1 88.1 88.1 88.1 88.1 88.1 88.1 88.1 88.1 88.1 88.1
T [Kakono 2027|Dam 87 87 87| 87 87 87 87 87 87 87, 87 87 87 87 87
% Songwe Sofre 2034|Dam 79.5 79.5 79.5 79.5 79.5 79.5 79.5 79.5
5 Masigira 2032|Dam 118 118 118 118, 118 118 118 118 118 118
> [Ruhudji 2032|Dam 358 358 358 358 358 358 358 358 358 358
Rumakali TANESCO 2033|Dam 222 222 222 222 222 222 222 222 222
Kikonge 2034|Dam 300 300, 300 300 300 300 300 300,
Stieglers Gorge Ph-1 2035/Dam 1048 1048 1048 1048 1048 1048 1048
|Stieglers Gorge Ph-2 2037|Dam 1048 1048 1048 1048 1048 1048
Upper Kihansi 2034[Dam 47 47 47 47 47 47 47 47
Hydro subtotal 566 566 566 576 733 733 733 733 733 778 778 866 953 1,101 1,382 1,589 1,869 2,345 2,567 2,994 4,042 5,090 5,090 5,090 5,090 5,090
Total generation capacity (MW) 1455| 1343| 1811| 3074| 4091| 5536| 5586| 5983| 6583| 6886| 6,866| 7,314 7,487 8,529 9,065 10,212 11,327 11,803 12,902 13,929 15,767 17,695 18,150 19,220 20,400 21,960
Reserve capacity (with rated hydro capacity) | 383 -7 254| 1278| 2046 1529| 1336| 1468| 1775| 1752| 1,368| 1438 1,199 1,795 1,839 2,447 2,971 2,803 3,194 3,448 4,442 5,512 5,033 5,089 5,169 5,533
Reserve margin (with rated hydro capacity) | | 35.8% -1%| 16.3%| 71.1%| 100.0%| 38.2%| 31.4%| 32.5%| 36.9%| 34.1%| 24.9%| 24.5% 19.1%| 26.7%) 25.4% 31.5% 35.6% 31.1% 32.9% 32.9% 39.2%) 45.2% 38.4% 36.0%: 33.9% 33.7%

Note: * means installed capacity per unit

[HiFT] PSMP2016 LY



3—1—6 Ministry of Energy (MoE)
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Minister

Permanent Secretary

Administration and Human Resources N
o Internal Audit Unit
Management Division
Director Chief Internal Auditor
Policy and Planning Division Procurement Management Unit
Director Director

Finance and Accounts Unit Government Communication Unit

Chief Accountant Principal Information Officer

Legal Services Unit ICT Unit

Principal ICT Officer

Director
Environmental Management Unit
EAs
Principal Officer
Electricity and _R_enewable energy Petroleum and Gas Division
Division

Commissioner Commissioner

Petroleum Section

Electricity Section

Renewable energy Section Natural Gas Section

Electricity Development Section Petroleum Development Section

[HFT] Ministry of Energy @& EHIZ 3D % FRAE M 1ERK
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3 — 1 —7 TANESCO

BoD: BOARD OF DIRECTORS

MD: MANAGING DIRECTOR

CIA:  CHIEF INTERNAL AUDITOR

SMHR: SENIOR MANAGER HUMAN RESOURCES

SMP: SENIOR MANAGER PROCUREMENT

SMICT: SENIOR MANAGER - INFORMATION AND
COMMUNICATION TECHNOLOGY

CLC&CS: CHIEF LEGAL COUNSEL AND COMPANY SECRETARY

MPR: MANAGER PUBLIC RELATIONS

DMD - G: DEPUTY MANAGING DIRECTOR - GENERATION
DMD -T: DEPUTY MANAGING DIRECTOR - TRANSMISSION

DMD-D & CS: DEPUTY MANAGING DIRECTOR -
DISTRIBUTION AND CUSTOMER SERVICE

DMD -1: DEPUTY MANAGING DIRECTOR - INVESTMENT

SM-G: SENIOR MANAGER - GENERATION
SM-T: SENIOR MANAGER - TRANSMISSION
SM -SC: SENIOR MANAGER - SYSTEM CONTROL

SM - S&M: SENIOR MANAGER - SALES AND MARKETING

SM-D: SENIOR MANAGER - DISTRIBUTION

SM -SP:  SENIOR MANAGER - STRATEGIC PLANNING
SM - PR: SENIOR MANAGER - PROJECTS

SM-R: SENIOR MANAGER - RESEARCH

SZM : SENIOR ZONAL MANAGER

[HFT] TANESCO L Y A
3— 1.4 TANESCO m#E#=

TANESCO %, #%#k (Managing Director) O T2, #&E/ MM L, FE, 58, K&, BE - #
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3—2 BHFEE
3—2—1 BHEEDHR

R R<MD 5 HAHMNLRFETH D, 22 R T R a2 R REEEIEOHERE (2005~2018 4) #
¥ 3—2.112R”7, 2018 FEDOARFEEIEIT 183.7GWh TH V. 2005 FEH D 13 FRI TR 3.8 E L
o TW5b, B HEEOMOREL 13 EMOFEE T 10.9%, FL o Tn5
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[HHFT] TANESCO 7 —# % F: A ER
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3—2.2IC FF~MDBIT 2 E—7BEBHOHR (2006~2018) Z/=~d, 2018 WD v — 7 &
JNE 11 AIZ 30.6MW ZECEk L, 2006 -0 DAL T 8.9% DN E 78> TWnvd, R R=INTIE, 4
MCHRbRIRAE <725 10 A, 11 AICFERERENEGLHERT D2 L0\, 7ok, 2017 F KTV 2019
= BH LIZHDAXEBHOTA V—LAR—MNZEDE, BFEHIBROLDOEEBEBREDOEWVIE
EH 7 4 — 2 —~DE AR E FEAICE IR LTV, FODBENREEIIN 3 —2.200
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Io TS, ZOMITLEKO Y X4 (223%), Fran (243%) LHARE TRV, NRIE

#F 3—2. 1157,

% 3—2.1 KFFIMDEILE

a&t Hh 75 &R AR R
#HEEH (F) BibE (%) EHEE (F) BibE (%) EHEE (F) BlbE %)
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[HHFT] TANESCO R AZEEFTIEFLE A EICHAMER

K 3—2.4 BERI«1—F—EOATHE
3—2—4 BHhEETHA

R M= HERERE DI D723 2018 4E TANESCO |2 & RHATREAREN R E ST,
TREARE i& /4% T BURFB T 5 2025 4F CREACEHEE 75%0OER A BB L, mH, T, E
AR =2 TOMEFREIZBUFEREBIR I D SRl AR A BE S NICAR L > TnD, — i, FR~
INZETe 4 HEE%‘BT‘HOD%$75<5 7T B FERT oSN = 2~ (SMEC) 23 2019 4
11 AIZ/ER L7=#E 3 “Feasibility Study for Distribution Master Plan Study for Arusha, Dodoma, Mbeya
and Mwanza” iob\“C KR~ EHE~ A Z =77 2K LR EAEN 2SN TWD, RiFEE
EIX N R~HH MP 12 TR S/ BRI A TR S 2 THmfElc, (EEpbEhmas, ¥R
i & Vo e R ISR E SN TN AWMA EE T UEEENRD LN TWD, 2B OMEM
IR E LR, AR E VWS EBERLEBE I N TN D, pliko LB K bvé%‘rsvx& 77
ANHILTEEEE o TRY | v AX—7'F RERNI I S 7z TANESCO FEEAREE & LTk
W5, F7-, TANESCO E D TIHERA STV 5 | JEEARSZ R4 D kondoa, Chemba f@ﬂa%ﬁ%
BEZUTICEENTVND, HREAE?2 7 —RAZBIT D REHE R EER 3 —2.31T7R7,

& 3—2.3 TANESCO XU SMEC FEREELLE

(MW) 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
TANESCO #EE{E 314 34.2 48.1 62.2 76.6 90.6 104.7 119.0 133.6 148.5
SMEC 283 35.5 39.5 86.4 101.1 115.9 130.1 146.2 164.7 183.5 251.1
(MW) 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037
TANESCO #EE{E 163.6 179.1 184.1 189.4 195.1 201.2 207.7 214.7 222.2 230.2
SMEC 28 (B 274.6 298.2 320.0 342.0 364.3 386.7 501.2 528.8 556.6 584.4
(MW) 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047
TANESCO #87EfE 236.3 242.7 249.5 256.5 264.0 271.8 280.0 288.6 297.6 307.1
SMEC B EfE 612.4 640.5 662.6 684.7 707.0 729.4 751.8

[H1FT] TANESCO Establishment of power demand forecast in Dodoma capital city (2018) &U\ SMEC Fea51b111ty
Study for Distribution Master Plan Study for Arusha, Dodoma, Mbeya and Mwanza
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Z . 400/220/33kV HERL DB E L GEHIND TETH D, F72, 400kV ~DEI 0 2%, H X
N2 724 U R, ¥ XL 220kV KB O 9 B4 1 BRI, Hriix T 25 2 5O 400/220kV
250MVA OEJERHAE L THAIND TETH D, 22033kV O 2 BOEEZRLBERMN T THY |
Bk 33kV BHPAMEE 2 L CRLEDMTOhN D3 E TH 5,

EUDZ O] PIZ S IVZ 58
1L 2L L 2L

b AE .

250MVA 250MVA
LTS
J_‘ 220kV
125MVA 125MVA 30MVA | 30MVA

33kv

[HAT] AR
K 3—3.1 XXZEEFMPHRRHER

R R EE8ICBIT 5 R%BE%RHEIL. R F~E4 MP |2 TANESCO 75 DR 4 H|ZiH#E SN T
W5, ZOFEEFARGE & L CURBRICI B,

3—12



3—3—2 R#EHELEDORE

BUR B R~ NN OEEREBANI X XEEF OAH TH Y | FEAGHE T, Z OLEHT 2 &) RIS
& LT, FR~EELOVEL A~ DXL B TON D5 & 72> T\ D,
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LB X OICBRIRARMERELSIATTZETH D, MR A RXLEITLRTR DA U o TH, v F
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%,
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(AT AR R ER
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3—4—1 BREOXERRE
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T BH 24 15 0> X XA BT O ARSI & R T, 220KV XML LT TR DB RO v F X%
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BE, ARXLEFTTIIEEHZETES (125MVA ZE 2 B) OBERNETH T, Z OMEN
SETTIUR, BERROEEZ GOMVA £ 2 &) LEbE T, BAEN 3IOMVA L7025, it
ST, Bk 2 EEEBRRENED IR XL EATIIRM A BN IR R & 82 < Bhig T
BELWVWH Z M TED,

(3) ERRUESTES

TANESCO O X XZEEEFTOEM - RSFIRHI O/ Z X 3 — 5.6 177,

TANESCO
Business Investment Distribution Transmission Generation
Unit & Customer
Services
Department System Transmission
Control
Grid System Transmission Grid
Control Control Substation
Control & Maintenance
Operation Team
Manned substations (66 to 400 kV) Five zones
- 66 kV ; 4 operators - Dar es Salaam & Coast
- 132 kV to 400 kV ; - Northern zone (Arusha, Tanga, etc.)
9 operators (1 supervisor & - Southern zone (Lindo, Mtwara, etc.)
8 operators) - Lake zone (Mwanza, Mara, etc.)

- Central zone (Dodoma, Singida, etc.)
19 staffs; Heavy current

Power system protection
Light current (Optical system, etc.)

[HiFF] Bl 7 U o 702 & 0 AR
3 —5. 6 AXEEMDER KR TRFHAHIR

HEHR B K OMRSFEIEZZ 24 [Control & Operation] 27 /L— 7"} T" [Maintenance Team| 2 /L
— 7B L TWD, WIEEIZFH 94T, 1 LDA— =[P —LiEIEE 8 4 THER S, 2
1M T4 7 hELTWD, 2, BFEIZ 194 T, =207 /L—7 ([Heavy Current (58

#) |, Power System Protection (FE/1%#t{r##)) & O [Light Current Gi#ifE, HIEIENR, Hiias.
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(4) WBOMLE
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EE
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AEAE ONAN/ONAF
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EE B LT 5 AR LU X A ER B AR
EREE kv 245 245 245
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HEEEMEE kV-p 1,050 1,050 1,050
AR E X TEE kV rms | No description 460 460
EEETER kA 40 40 40
T 4% 53 B Al S 1 3 3
BIEETE 0-0.3s—CO-1min.-CO 0-0.35s—CO-3min.-CO 0-0.35—C0O -3 min. - CO
R IEC 56 (1987) IEC 62271-100 IEC 62271-100
3—5—2 ZXERRIEETORE BAR[EORELED)
(1) BE-EHEPOEXEBEEOSIH +
TANESCO 25 OIFRIC LU, KRN EEME 2 Y =7 NI TRROBEY Th
Al
1) FEIMIzBLWTETLETOS IS b
@O BTIP 7y =/ b7 x—X1IZBIT 5 220/33kV R RZEBERTOYEHE K OV 5
@ BTIP 7Y =2 b7 x2—XTIZBITD 400kV EEMRER (XX — o FHAEFLN)
AR — A HER)
2) FERIMIzsLWTHETFOITOS ) b

@D  400/220/33kV X R EBRT O R

@ L7 TREIC

BT 5 220/33kV 2w DR
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3) FFIMITBBLWTEHESIATWS TR+

O Fv Vo BEEFNS X RZEEFHT~D 400kV KB
4) AXEBRICBVTETHOIE

@ 125MVA. 220/33kV ZEE2% 2 & & BIE o B PAdEE O & T3

@ 400kV ZEFFOHH TE (250MVA. 400/220kV ZE#E 2 &, 400kV BHEAZERE . 400kV
V77 hv, ZOMEER)

EFE3) Rz W B s TWbd 7 ey=7 NOIEIZHDH L H I, 400kV Fv U >
BEBID O OEER 2 B OEFR I D AIALTH Y, £72, SGR A 220kV = H A X
EBREHINLER IuBBHAT & UXABEBHMTICERIND TELR>TND,

TANESCO (Z XAUE, 250MVA, 400/220kV 2155 2 A%, BAE 220kV THEA SN TWAS A
DU MEERL VXX EER1ICENTNER SND TFELDOZ L TH D, M- T.400kV
EAMNTEM LT PE SN D EERK ERERIE, =nEFnX 3—-5.7¢& 3—5.

BIZDEEADLND,
Singida 1 Singida 2 Iinga 1  Iringa 2
A A A A
1 1 1 1
= =" == ~-°
[ T B R
1 1
s N S ¢ o
1 1 1
porda el pord= el 400Ky ! !
_______ NP T [ s
S L S SRS I T S T
Ao (el FTTT T
T -r |- I r
o H
“w e
J - g
e~ “y~ 1 1
PAGE 250 MvA 250 MvA C G2 v v
‘I’ *;’ Chalinze 1 Chalinze 2
1 1
! 1
T
1
EE i 1
\ 1
\ 1
\ 1
\ 1
SGR Mtera Vacant bays 20 Mvar Singida : Spare : Spare
(Singida) P T =
A ! il i
: ! i i
! i
: o
FL"- i i i 220 kv
T 1
' I 1 T il i
B I Y - I | [ | | I
-- 4 —pa
N N ~
coco¢
A4 4
v 123 ;é‘;s . ™ T3
o % -
SGR \¢I A/ 125 MVA 30 MVA 30 MVA
(Morogoro) (I\ ,!\
I \s
| 1
| 1
1 L--mm 1
1 1
! ! 33kV
—a-=-btr-r el a- - - Lm T
[ T I [ N |
[ T I [ N |
[ T B [ T |
[ I ' [ I |
vV vV Vv VvV v V Vv V = =
ST1 R3 Town Mzakwe Mpwapwa Mnadani ST2
InterC Chamwino R4 Bahi

CHFT] BHe 7V o 27 X 0 AR
K 3—5.7 400kV AXEEMEHFKERE (FE)
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awokw S S m—m i —— S e Py |
Singida 220 kV Switchyard : 400 kV Switchyard .

| i
2x30 Spare b |
I Mvar I | | I
| —6 \ ] |
! : @ |
[ P 400 kV |
220 kv I Spare | / / |
Singida | I
il | L !
| - omva ! | [
Vacant ! o mvar 6@ R PSSP UPY A0 AUPU PSPPI B I _
bays ‘<:1——\———,|,,,-,$ | ———.] kv
\*1\|,'_'..—_"..—_‘ —|= i I:~ Outdoor 400 kV
DA ! g II Switchyard Chalinze
I L..—.. J D A 1
: \\\\J:
l I— ..~ "1_*\\ Control
I E(E i Building
| 30 MVA :
Series | Legend
Capacitor ' ! @ 2x 125 400 kV
! E(E MVA 220 kV
! i
SGR
| | 400 kV
I :SGR <€ : Iringa
220 KV [
Mtera L 4

[HFT] Bl 7 U > 21 X 0 SR
l3—5.84%WXX£%ﬁMEH(%E)

(2) BE
HBAR DO XX EFTNZEB W TIE TRRICHET 2 2 DOFENRE 2 b b,
1) BREE

BHCcoe 7TV 7Tk, 220kV FBEERIZ ACSR (BT VI LR T —2 = A B A

ML TEY, ZOREITN 400MVA Thod, —F, BUEERDED HIL TV D 400kV BHEART
W ZRRTE S5 400/220kV EEERIT 250MVA 23 2 A CEHE SN TEY . 7 S00MVA DR & L 7
%o M- T, 400/220kV ZEHHE 250MVA 23 2 BRI bz, 2 b OARN 1 >OFR:
BUZEF L7220 E 9 RIBEBHCAA ORLE Z Rt 2 BN H 5,

2) HE=E

BIAE, 125MVA 58 2 AR FTHY . 1%, SGR ABHAEE LEREINDI FETH
HZEMmB, Zh b OFIE - %éﬂ@ RE SNIUTHIEE D22 & ZA_X—=2AN R o> TLED
720, F R<BRIREEREE OBITIBRR S N5 614 - SRR O A _— 2 2 Bilidfettd o 03
N5,
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3—6 EERBICHRIEMRIER
3—6—1 BFEOERERR
(1) FFIEHERVEROEEH
1) EEROHBIE

¥ 3—6.21TR" T E9I2. R EHEA~OBEINIRRALEET NS 33kV LD 11kV OFd
BN INTWAER, 277 (Kongwa) KLU 7Y (Mpwapwa) & o 72
T D MIKIZIZ A BTN FEL TR LT, ARXAEEBHN D GHE ~HE T 2 B BRI 2
FER U TRIECIR T U 2 B X ~O B HHG 3T TV 5,

F o, AXEBHLUNOMBHTE S OHFE E LTiE, =22 F7 (Kondoa) HiXCod—HEd
X TlX, %> # (Tanga) °Fw Z2 (Morogoro), & L TCA U7 (Iring) HuUkDOHELE R
MOBENPIEEIN TOWDIFEEFZ LN D

[HHFT] TANESCO 75 O#ftT — & & StiZ AR ER
K 3—6.1 K RFYEHHEERDEEMHE
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2) REXRRBOHE

# 3—6.112, AXLEHNLEBIMHE S TWDHEE ﬁ@ﬁf L REMRER, KT
PRER CBEH, BLEMRT Y 742RL, £ 3— 6.2 1fRH010 F F=INcENHE Sh
TWHEEMOEREZ R,

x 3—6.1 XXLEEMOBRET1—5—
220kV 33/11kv Names of 11kV Number Length of Length of | Number of Remarks/area of
S/S | Substation Name and of 11kV and LV Line | Customers Feeder Supply
and Capacity 33kV Feeders Transformers | 33kV Line (km)
(km)
Zuzu MPWAPWA 363 1,389 726 30, 855|CHAMWINO, KONGWA, MPWAPWA&GAIRO
CHAMWINO 73 87 146 6,205 |CHAMWINO
MZAKWE 1 33 1 1|MZAKWE WATER PUMP
MNADANI - 15 - -|MNADANI SUBSTATION
TOWN - 7.2 - -|DODOMA MUNICIPAL
BAHI 33 61 66 2,805 |BAHI DISTRICT
INTERCONNECTOR - 1 - -|POWER STATION
MPWAPWA-TOWN 17 26 34 1,445 | MPWAPWA DISTRICT COUNCIL
TOWN (10MVA) INDUSTRIAL 36 32 72 3,060|ILAZO, MAKOLE, IPAGALA
TOWN NORTH 32 34 64 2,720 MAJENGO, AIRPORT, JAMHURI, MJI MPYA
TOWN SOUTH 22 17 44 1,870|UZUNGUNI, GENERAL HOSPITAL
POWER STATION  |ZUZU SOUTH 28 16 56 2,380 UZUNGUNI, KIKUYU
(SMVA) BRICK/BUSH 38 142 76 3,230 (MVUMI, MPUNGUZI, BIHAWANA
ZUZU NORTH 59 21 118 5,015 NDACHI, NKUHUNGU, AREA A
MNADANI MNADANI-TOWN 43 28 86 3,655 |AREA C, AREA D, AREA E, MAILI MBILI
(15MVA) MNADANI-VEYULA 27 33 54 2,295|MAKUTOPOLA, VEYULA, MSALATO
MZAKWE MAMBA YA MBALI 10 12 20 850 MAMBA YA MBALI
BOOSTER PUMP 2 0 4 170{MZAKWE BOOSTER PUMP
KILUNGULE and MUNDEMU 11 15 22 935 |KILUNGULE, MUNDEMU

[HiFT] TANESCO Dodoma Regional Office

® 3—6.2 FRrRYEHBBELUNICKHESNTVWSIEET 1 —4—
Source Region/ | Source Substation| Names of Number of Length of HT | Length of LV Number Remarks/area of
District Feeders Transformers Line (km) Line (km) [ of Customers Feeder Supply
IRINGA TAGAMENDA KILOLO 14 82 84 1,063 | MPWAPWA
TANGA KILOLE HANDENI 2 33 12 165 |KITETO KIJUNGU
MOROGORO MSAMVU BEREGE 4 12 24 126 |GAIRO IYOGWE, MAKUYU
KONDOA BICHA KIBAYA 87 320 174 7,395 |KONDOA and KITETO
PAHI 33 230 66 2,805|PAHI, KOLO, MNENIA
KONDOA 23 58 46 1,955|KONDOA DISTRICT COUNCIL

[HiFT] TANESCO Dodoma Regional Office

BERIZEWVWHOT 1400km (b LS5 OHH Y | BUIE, BIERE TOBIEINEE Lo

TEY ., BIRBUFCTREZ D O RO = IEK E <, TANESCO (L 5#51E D 115 if D=
TR, JRRFHE OMEHIIN 2 T, 2 OB X ~O @ E W E & k> IoBAIMKE1N B T
DEZARERIPEE RS> TND,

(2) FFYEHBEOBRFEERE
1) EBEER#H
fit A E

VEHRED 33kV B8 KON 11KV, RJE T %I 3 A0 4 8 £ 7213 HAH 2 52580 400230V
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TEE S, B FR A LT3, R RAEEFTIC T 220kV 25 33kV ~&JE S 7-E N
. EEEAAER (33/11kV ZEAT) ~EEBINDH D, BEFAEE S NEE N TRED
400/230V IZEPERE S NEEIN TV 5D,

BAE., F R~EH#BENTIE 3 Aol EHAEEIT M RNAXFEANIZB T 11KV (ZEE L T
—IREEFZA~EEINTZO L, FFEHIERAN T 400V/230V IZEEINTWVWD, 3—6.2I1CK
R~ B EBIE OELE R R X AR,

Zuzu
220kV
T2
30MVA 30MVA
é JP JP é 33kv
STl R3 Chamwmo sT2
Mpwapwa Bahi
Interconnector
Town Power Mzakwe Mnadani
Station 33KV

T2 T
5 6 5 8 5MVA 8 8/10MVA 8 12/15MVA
MVA__J) MVA
é é 11kV

Town Spare Zuzu Mamba Spare Spare
South South ya Mbali
\
Town Industrial Zuzu Brick/ Kilungle & Booster Spare Mnandani  Mnandani Spare
North North Bush Mundemu Pump Veyula Town

[HFT] TANESCO 75 O$ftT — & & eI A MER
3—6.2 FFrFIYEHIHMBEOEERMEKE

2P =TITE, =xvX— - KALHIFE (Energy and Water Utilities Regulatory Authority

(EWURA)]) HHET 2 & ¥ =7 R#HE (THE TANZANIAN GRID CODE) 73& 2% 73,
TANESCO %, TANESCO 73Rk L 75 at457~%E (Engineering Instruction) M OMEAELARE

(Specification) (T2 = Bl O, EEHEZIT> T\ 5D, £ 3 — 6.3 1TREMREHEL

Y,
& 3—6.3 EEREIHRLIEE
Contents 33kV System | 11kV System | Low Voltage

Frequency 50Hz
(Permissible Variation) (£2.5%)
Nominal Voltage 33kV 11kV 400V
(Permissible Limit) (£=10%) (+=10%) (+=5%)
Neutral Earthing System Effectively Earthed
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Contents 33kV System 11kV System Low Voltage
Wayleave 10.0m 5.0m
(Distance from the center) (5.0m) (2.5m) -
Phase to Earth Clearance 600mm 350mm —
Phase to Phase Clearance 600mm 350mm —
Ground Clearance (Normal) 6.0m 6.0m 5.5m

[HFT] TANESCO 5 DT — & % eI TRAEMERL
2) K

K R~ EHEEOIZ & A EOBEFRLEMRITZEZEEE TH V. KL ACSR100mm? (dog) 73ER
AENTWD Z ERL, FEAS D TANESCO OFEHETIE, ACSR150mm? (Dingo) MEEA S
TWBEZEHE, FxDEKE 33kV KON 11KV TERA LIZEA DS BREREITLL T DOF
3—6.401Y Thd,

%® 3—6.4 EBEREAKE=E (3EE)

Code Current 33kv | 11kv
Conductor . -
(BS standard) Rating Capacity MVA
ACSR 100mm? Dog 390A 22.29 7.43
ACSR 150mm? Dingo 473A 27.03 9.01

[HFT] BRA—I—h 2 v 7 2BB G

TANESCO @ R R~ MHEBEFFTE T HEERO 2015 F205 2019 FOEROHER X 3
— 6.3 127779, TANESCO 75 O/ & H D 12 LAUX, 2015 025 2017 20 TEIEXIR &
LT 33kV OECEROILENED Sl ZOFE5R, 2019 4 6 ARE T, 33kV HERITH
2,060km, 11kV HERR T 401km, RERR T 2,060km OF%fi 2 H LT\ 5,

(km)
—0=33KV === 11KV LV

2,500
2,000 %S:
1,500
1,000

500

@, ©)
2015 2016 2017 2018 2019

[HH1FT] TANESCO Monthly Report J ¥
5] B F R~ MNEEoGEHE
83—6.3 KFFYMOBERER

3) EEHR

33kV KON 11kV 2 BAREIZ RT3 D8 Bl % A 7 OldE HZ g5 (PMT) i% 25k VA, 50kVA
100k VA, 200k VA . 315k VA, 500kVA D40 C 6 fi¥EH | Hi E¥EfT % 1 7 Ol EH 2 £ 25 (GMT)
1% 630kVA. 800kVA. 1,250kVA @ 3 FlSETH 5,

TANESCO @ R R~ MFEHNirE T 2 EHAESROEHZK 3 —6.412"L, 2015 4
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N5 2019 FEIZHT COBBEIOHEREZK 3 — 6.5 T, AXOBZOHEINN—E DN
%S:/? LTWDDIZX LT, BIESEEEREDHMUNT 2017 ENDIEFHMBOEZRLTEBY .,
PO E M OYL RGO s HER SN 5,

(Num.) Distribution Transformers Nos (kVA) Total Customer (LUKU inclusive)
1,000 =O==Capacity of Distribution Transformers - kVa 180,000 120,000

%80 160,000 100,000

960 140,000

940 120,000 80,000

920

100,000

900 60,000

880 80,000

860 60,000 40,000

840 #0000 20,000

820 20,000 '

800 - -

2015 2016 2017 2018 2019 2015 2016 2017 2018 2019

[HFAT] TANESCO Monthly Report & ¥ [HFT] TANESCO Monthly Report & ¥
5] i3 B R~ ek o&iHE B ] $fiid B R~ Mk o &3

B 3—6.4 FFIMDEETRBELE=E B 3—6.5FRKIMOBEERDIHETR
4) XY

R R~ E#E IR T D222 O Eiit, AMENMEA SN TEB Y. TANESCO TIHEEEE
2 9m & 10m, PEEEEX 1m & 12m ZEREL LT\ 5,

PERIERE L, BRI O —[BHELE Tl 100m, [FHEE Tl 80m MMEHREL KTV A, R
F7§%.u%@%ﬁ®ﬁﬁﬁkbf\lwmﬁwﬁm%ﬁﬁb —RH - [ R A
90m. FRERIIE 100m & 72> T35,

5) ®F

BT BIENGT, ARA MG MEERICHE S TO D2, FMET T AR, B
filL, GEEIERE, RESHLTHD

6) PBARA%

FlEERR i LTI, ARESIRE. AR OBMM., REMEOEEL R EDT=DIZ, By b T U b
t = —X [Drop Out Fuse (DOF)]) MFEHERNIZFEH STV D,

(3) BFEERHLORR
1) BEEEX

2015 5 2019 4D R R INBERORERL (VA7 v X)) % 3 — 6.6 12777, 33kV
Fict A e OVEE JE 25 30 0D RBE 22 B BN > o 72 2017 A2 BN E K 72> TV A28, 2019 4
2T THR A ICHUGEEMNC D D, BRPE < 72 o T2 FRIIHER TIEd 2 23, FFEH LI EIZ 30
DLl ER—REBEZOLND,
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Distribution System Losses (%20)

8.0
6.0
4.0
2.0

0.0
2015 2016 2017 2018 2019

[HiFT] TANESCO Monthly Report & ¥
U] $iiE R R~ 0 AR OAFERN T-4ME 2 5
3—6.6 FFYMOEREELX (XXTLAR)

2) EEEMEE

PR RO EEE OFHMEFRIE & L TiE, O—FEF UL OFEFEHEERE, ©—FEXRY
720 ORI ERER] @M — U L > TRAET DGR L RDBNFERH D, LM LARND,
Aﬂx TANESCO 7~ 5t A2 5217 72 2015 025 2019 F 0K 5 4[]0 TANESCO WS E % T

Al EEAR R O RF Al 2 3 A 72 230 & H OBUEIZ KR & Tl o 0 . RRAmICME L7 &l L7z,

IO, TITTEMEBAF L, WEN 3FEMO N~ EaHEOREY 1 — 4 — 2 & OEFER
PRAEBCEEEEO I E LCTHEH L,

AR EFD 33kV B E Y 4 — X —OEEREER 3 —6.7I1T5R7,

SRR SN TV DK BAERBOAFHEERIEK 924 MDD H b, AT T T T T 4 — K —73 465 7] & 2{KkD
50.3%% (5, FWVTANE 7 4 —4&—190 7] (20.6%) &F ¥ L7 7 4 —F—149[0] (16.1%) D
IE& 7o TOBM, BROZ LD 33kV CHEEHIMARFHICEIN TN 3 7 1 —F—0DF
HIEEN L L 7o T, £z, M e L TIEMAZE L CERNEDZ W 11 A ~3 H OEEREN
ZWHER LTS,
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90

80

70

60

50

40

30

20

10

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
m33KVICI 0 0 0 0 0 1 0 0 0 0 0 0 0 0 2 0 0 0 0 0 1 0 0 0 1 1 0 0 0 0 1 0 0
H33kV TOWN 0 0 1 0 0 1 0 1 0 0 0 2 3 1 1 0 0 1 0 0 0 0 1 0 0 2 0 0 0 0 0 0 1
W 33KV MNADANI 0 1 0 0 0 0 0 1 1 2 0 3 0 0 0 1 0 0 0 0 1 0 0 0 0 5 1 0 1 1 0 0 1
33KV MZAKWE 6 6 8 5 2 4 7 2 1 0 0 2 0 2 2 2 0 0 0 0 0 0 1 7 3 9 0 5 1 1 1 2 0
33KV CHAMWINO = 10 4 5 3 3 4 5 3 5 15 6 7 21 5 6 2 6 2 0 1 0 2 2 3 6 6 3 3 1 2 3 4 1
33KV BAHI 0 0 0 0 0 0 0 4 5 4 5 8 14 4 1 6 6 5 3 3 24 8 22 14 5 8 8 8 7 3 2 5 8
m 33KV MPWAPWA 18 14 19 8 11 5 5 7 7 11 12 20 54 15 42 25 1 2 4 14 7 2 13 27 13 27 21 9 11 11 7 8 15

[HiFT] TANESCO FEEDER OUTAGE 2015-2019 X ¥
U] BiEIXEEE, EREE WEEEOGFHHE
K 3—6.7 XXZEERIIBKY 74—F—0DEFEMRH (2017 F£~2019F9 B)

2¥. 2019 4E 10 AT, R R~EEEICIE 1 [ERO 1IkVEE Y 4 —F—2dH 1), £
HLOTIHIREEN 140km ([ZHET DT 4 —F—0BDIN, 74— X —HOFHRILEHENMTE A
STV,

TANESCO 76 ORI & H Y TiX, 11kV BER T  — X —OMiE T Th HldEH L EAT
(33/11kV 22 FEHT) NEAN (EHEEDOH) THY . FHGELEIIHIERT TITo TV AN, H=
BB ES OMERCIENRNL TV D AREMERH D 9,

WIT, RRIEBITD 33kV BB T 4 — & — O 3B O A FHEBERL 924 B O ERIE S L
HEBEENOEAEZX 3 — 6. 8ITTT,

HHEBIIEEROB LZ 75%% 5. 1EEEBITH 23%,. HEEEITSIIFEEL L 22 < 2%
72720,

FHUFEOFER] Tl A & S FERU R T D15 ER R LK 47% & 46% % HHO TV D,
R R~ EHE CIE—PICREBRBI A SN TWD Z &0 h, BIARS BB OBz X z)ﬁt,fa
KEEMNZNEBZDND, 7ok, FERIT 33kV LISMC S 11kV BLEMR, (KERLERIC
WT— RIS TS Z e, REFLORELBEEIND,
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=& 5 =g
[HiFT] TANESCO FEEDER OUTAGE 2015-2019 £ ¥
3—6.8 RXXZEBEFDBKVEET 1 —4F—DEEIHINRVEHREEENDIE

3—6—2 HERRKIELTORE

TANESCO R R~ Mg FH % AT Cld, BRI TEAREI 5 OFIFEL 7 L — A ~DXfIGNZIB i
TW5 9 2, IRAICHER L TV DT & FREHE-CRER R H O AL R & LT, BLERROJLIESLE
R, R ORZHLHIIRIC S A 2B TWV 5,

(1) FFrEHEOERENE

TANESCO [£22 A [ & AT F L ZAORGMD B FEAR BERRZE 220l T X R 2 E
T 58 TH DD, S HOPLIREM AT E S TWDHEHLE Y AHIX [Capital Business
District (CBD)] B 7 (Government City) (Z2WTCIL, EBEDHBEMEESIND Z En
O BERR 2Rl BRI 0 PR ER 2 R T 2B ThH D,

Flo ANTAY T — LT — A MUTHRATER L T\ 25 X 912, BLEM L HPREHR S 2
7 2 [Geographic Information System (GIS)]) THEHE L T, BEER ¥ U o AEITHHINIZHERR 23T
EINTWAHEFEE 2 hr—/Lt& > % — [Distribution Control Center (DCC)] (23T, Bt
Ll AT O G A A LT\ D,

(2) EIRECERFBOUR - EHEE

TANESCO 23t L CW\W5, K R~EHEBORESE - FastmoREz2M2L O, LLTFO
WY ThD,

1) 11kV IV v 74 —4—# T0km B 33kV 1t
2) 1MkVXZX/—RT4—45—# 8km D 33kV 1t
3) XXAREREERROEM
@O 8MVA33/11kV Z[E# 2 B OB
@ 11kVELE T ¢ —4 =3 [E# (BE(F Zuzu North, South, Brick 7 ¢ — 4 —DO¥dg) OB

© Hrifil s otk
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4)

5)

6)

(3)

2 UEBROER

@ 15MVA33/11kV ZJE 8 2 B OB
@ 11kV BE 7 4 — & —6 [HIHROIEMN
@ HrHiIlER O HE

LYYt EEFRDHER

@ 10MVA33/11kV ZJE8 1 B OB
TS EEROER

@© 15MVA33/11kV Z+4R 1 5 OEM
BEIXE2—T5Y

BAE TANESCO |3 YL Z > b (SMEC) ICEFEL T, 7— v, FE=M., A
NN, DT PMND 4 HTICBWCEE~ A —7 7 UEZ2EKLTHB Y, 2020 £ 6 A
KECIIVRE—T S5 DEEEET TETH D,

N, BB~ AX =TT UHEO TR A a—T 1IN TO®EY TH D,

©

BEIF OB AT AD L E o —
BEEEECE S v b U — 7 OFEHRINE & 4507
mH (SAERM) . P Q0 4EM) . B Q5 HERH) oAmiEE

MAEHRET v bV —27 I KD BIRMET VS, A, i

© ® © ©

m. Y, EMoOANREICRA ) BAIHOEH - BiE, IHxo7ny s b
DFFIE

A=/ N P

ERRT Y= b OREEHESZEIE &L BREE~ R Y A v R EHEIORE

©® Q@ ©

FR7eY s FoOMEFERREL

FRTe v s N O &R IO

® ©

FRTE Y= FOERFHEORE
R~ = = 7 L ORE

A~x— 27U v F~ORFTHESTEOHEDE

® & ©

ERTTER O M ELEE 2 2 7 L O FHERE

®

H TR —IR=RAE T ~DX /N T 4 ENT 4T N L—= 7 DOER
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(4) HRE
HBUR O EBRERTEIZ BV T, FREIZET HENE 26N 5,
1) BEEEE

BAE, FR<=INTIE 11KV & 33kV O 2 FEOREB/EICTER SN TWD A, 8N+ 5%
FADOXfIn, BEEA OB, FERER ORGSO AENG ., 11kV BLEMRE 33kV AL
BRI LT 5 L WIiigimn b5, A% ORRBICIL UL EREARD LD F R~
BHAETIX, ZOREEEOHE—ALOEMICH D, UL, K7 TANESCO P Cht— RLAED
RS TW iz, BIED TANESCO OFHECTit, 33kV & 11kV OELEMROJLIE - 4E
fHEHENRE L TV 5,

2) BEAX

INVAE X S° TANESCO 75 OB & B0 12 L 0 BERR DR E T XUk 5 Th 5, 2
R B ICEEO AN U TREROIERE 211 K Lfﬁ%éhta%%imﬁﬁﬁﬁﬁﬁk
EZoND, ZOREE, BLERREENES R, BEr ALY 4 — X —HALOFKDY 27
WEES>TND, M2 T, BLEMRKICITELXEZO 0 BT 72D 0EE HIT L A LENTZD
EEBOREMRDEG T FERMNPESRIFEORREZAEAT L TSI, BES
KOEELX S, (R E O S ORAN KRNI LELEEZ HND,
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3—7 fFFr—oikiR
3—7—1 Wor Id Bank (WB)

FR~EHEOTZICBE LT, BUED L ZAX =T BF» b B T2 VR TH 5, WB
X, Ao =TEHEEA~OBNSEICET MR TOIE (] 30 FTEF]0.7%) 2HafL TR0,
BT ERINS R R EEBEEICEY a2 b ~OXBEERN IV EE TOXEOFO
—EETHZELHBICANTE Y, AT OB LCELE 0B O AR BN & 5 & DI H %
BTV,

3—7—2 African Development Bank (AfDB)

ADB 1L, R RviEBOEELEBRMICEL, 41V v —=x A D 400kV EEHROEERE R
B AL —T T OIERRR E AT L T 5, 400kV EEMRARFEIT, T E & oW ick s
B3R FETH Y ADB 7251k, 45,360,000U0A (63million USD*) DO FHEIZTEIE SN TW\W5, FR~
HHBERICE D e Yo7 ML TR, BB CII Y VP =T B L XEEFIT Wb o0, 4
#% ADB I3 L CHREFE R b o o hh, ZARERGFTT 2B TH D L OFREHF TN D, BIfE, &
T U TORIL, [ R R~mpikiEg o), Miesods] o 24 Thy . oz L i
PRBULTREDOEY THDH, *: 1UA : 1.38573USD

(1) FRIHBRRKEROER
AU =T BN D K R~lighsiE® (8 110.2km) OEFROW HEFERH 0 | 2019 4 4
AT Feasibility study 2352 T L, 2019 4F 8 HIZ ¥ YV =T BT & FEhiB Iz L TR, B
TEAFLRIE RS, A7 m Y =7 M, R R~ EH MP O3 HE Phase 1123 4L THY |
e ORI 2 A C 4 AR O IR T OTEE) 2 T 7E,
(2) FHEEBEBOEER

2018 FE X Y =T BUF /D K R~HWIZERR 3.6km O ER 2 AT D H2e k@& o
BWEEL ) | FHEBRAL USD340 million, FEBHORBEIISZETLTEY ., 20194 12 A Tl
AR =155 T IE,

3—7—3 Agence Francaise de Développement (AFD)

BNDETIE, FRR~, 7T—T v, AUV AXRVICRBIT 5 X EEY AR -t % Bl Tbh
D, RRE=IZBITS NGCC (FRAFEIRDAT) OBFE VT ICBIT DI I T v TV AT A,
DCC (BLEEHIFEAT) O L VAT AMELEICHOWTIILE LR ESIN TS (EETE : 2019 F~
2023 ),
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B4E FFrFYEEREMEBLEICOHEAEEE

4—1 FRIEXEEMHAREED A

HAFETITH 2 E TR EMORIRIOE 3 B THl L7 AL R O BDLOF R %, iR

FrEx, HICBENFTERTEO L B2 —f RIS BB OTRER 7 & FERHZZE LoD,
R R~ E# MP O st bxts L1525 N N~ BB X B R B2 RE L, T oW 58
DIRFNIE T 5 BAFE DRI FMEZ R ET D,

708, ERERIRETEIZ OV TIE TANEscoz)%mqﬂo)@a B~V AR —T T L DOEEEEICET S
TEMAHLCT — ¥ ORMEZEIT 5 HOWFH ATV, AREEICK VTR, KEF OBLE & O
MEBE -, BEZITH L LT 5,

4—2 BHEERE
4—2—1 BRABE
(1) EBHEEETOAHREH

ARFRAEICH T D ENDFEMEIL, TANESCO (2 THEMi L7z F K~ EHICH T 57 EAEGEM
1% 3-3-4 BUZFLHE) DO Z L PEICHOWTHIBT 2 b O ThH 5, Wz dH 72> TiX PSMP2016 (2T
FEMiSNT-ENEBEREMERIELT D5, B, HERRCORFTOFEIRIELZ KLIC
PSMP2016 |25} TR B EM DM IEZIT .

AR =R 2 RMFEREIE, T 2 Reatdfte LTno,

v PSMP2016 ([Z THE Sz F R IZBIT 2 RMIFREAEMEICOWT, iR R E TD GDP ik
FR . ANAENOHR, KERTEEZORMERFMHZBE L, BE S NFEREME O
TEBEA 72 )RR T 5 & 1T, PSMP2016 |2 Ta%E & 4172 High, Base, Low DWW IDfL
Er—212, 0V ONICOWTHREZIT I,

v PSMP2016 TIE ¥ K~ OBUIFHEBARIZ A 5 AR (WL FRBIAT) 1220 THBEShTh
72U RTHAEIC T R Rv~ A& —7F L %N TANESCO (37 BHAHSEI ~ DB & B v % $ic
R DR QSRR DU CHER 1T 9.

1) GDP

FE GDP OFEFRIZOWTIET 7 U B BAFEEEAT D Country Strategy Paper 2016-2020 e M % o
W=7 [EFHEF RO Tanzania in figures 2018 # & & L7z,

WTFHORMEHIB W T H BITFED FEFE LB T 7% GDP EKEEIZIZRE L T
v,



*k 4—2.1 GDPKEZRELE
Hig A Y TERME AFDB
F 2012 2013 2014 2015 2016 2017 2018 E FEy
(2012-2018) | (2011-2015)
%EH GDP 77,980 83,268 88,874 94,349 100,828 107,657 115,140 - -
(Billion TZS)
GDP L= 6.78% 6.73% 6.16% 6.87% 6.77% 6.95% 6.71% 6.4%

[HFT] Tanzania in ﬁgures 2018 National Bureau of statistics Dodoma } U} Country strategy paper 2016-2020 AfDB

F72FK 4—2.2|2 PSMP2016 DEFEABTEIZE T 5% 7 — A TORE GDP K EFR %2R
7,
iR o> GDP B O ERE & il U455, PSMP2016 OFEEEMEICKIT S LOW 7 —
ARETOMNZIITW EHERI SN 5,
R 4—2.2 PSMP2016 [ZHI1T5D GDP skEED I F 1) AEF
2013-15 2015-20 2020-25 2025-30 2030-35 2035-2040
HIGH 7% 8% 8% 8-10% 8-10% 8-10%
BASE 7% 7% 7% 6% 6% 5%
LOW 7% 6% 6% 5% 5% 4%
[HFT] PSMP2016
2) FFIMAOEMNOHT
TRUCEEFED K Rz T 5 AN OHEMOHER & T PSMP2016 (Z31F 5 A OO 48
5% il U 7= R 29,
® 4—2.3 FFrRIMAOEMDOHERE (B 1000 A)
& 2012 2015 2016 2017 A OB TUER (%)
2017/12
EEE 2,083 2,265 2,312 2.1%
(FFR=RE—T5)
EEHE (PSMP2016) 2,083 2,234 2,281 2,329 2.3%

[HFT] Dodoma Master Plan

BB, RR~v~AH =77 Tl 2018-2019 DFICHIFRIEE D N R~ ~DHEAICHOWTE
ELTEY, ZOEITEITRIEE 6,960 N, TOMEUTRILE : 1,271 A, # =7 HBHER
#7988 N AFF16219 NS Tn5, TOFEELED D E 50,000~60,000 AFEEED iR
MITTHEND, ZHEZT F RN TIERE oV =7 ERE R T OEE0RRITIFIELT
LTHY., BEFENTOFRER L ESEEREDP AT TED LN TN D,

3) RREFRERORBEGRRA

£ 4—2.4, F 4—-2 5| IHEINDIRKHFBEFEFEEFY A bERT, KU R M, BEIZ
TANESCO (2% #iHe HIAN & 0 BIE ARG b O KR OFBHEFE 2 b NS B RN TR IR D
KOEFEEFDOV AN THD,

& 4—2. 4 BEINLIREBEFER) R+ (RffEGRAFTOAT)
No Javzy b4 E R RE
1 Bodi ya Nafaka na Mazao Mchanganyiko EEYIMIE 1.5MW




No vz b4 &5l BE
KASCO Mundemu Eai5 1.8MW
Pyxus kizota EEYMIE 0.8MW
=1 4.1MW

[HFT] TANESCO 7 —#

K 4—2.5 BEShIAREFERVA b+ (BEFETEENTFESINLDIER)

No JOooz) b4 Edi] 5=
1 Noli Mining EhRi5 2.9MW
2 Mtembeta & Chigongwe EhRi5 5.9MW
3 Quary-Haneti EhRi5 1.5MW
4 Fufu Mining site R85 0.8MW
5 Itiso Mining site EE5 2.9MW
6 Maji ya shamba mining site Ea5 2.9MW
7 Tumbelo mining site Ea5 1.5MW
8 Mulembule mining area #hi5 1.5MW
9 Gulwe mining area #hi5 0.8MW
At 20.7MW

[HHFT] TANESCO & —#

PSMP2016 (23T, HUgh KR 7 1 = 7 MIFLILBASE, I%I%%Oﬂmvuﬁmﬁ
FENHFFINL O L LEHINTEY, #FREORENTLIN TS, B, KT
Y/ MIMT UL IS TIND SR O RN, ik R ISR E S F;@fﬁr

OMER) (GERRMER) 2522025 FF TOFRBAFENE I HINL TV D,

® 4—2.6 FHHEHNFTEDHRE

2015 2020 2021 2022 2023 2024 2025

©) EBMEEREL 0 15.3 15.3 15.3 15.3 15.3 15.3

@) FHROMHL 100 % 85.9% 83.3% 80.8% 78.4 % 76 % 73.7 %

® | FHREAFEEQ=-DxQ) 13.1 12.7 12.4 12.0 11.6 11.3
[HHFT] PSMP2016

BURBEGRF D R ORI E SN A AMOGFHENE 4 — 2.4 KVFK4 — 2. 5I1R-TW
D 24.8MW (4.1420.7MW) L7225, ZIUCTEESR 0.6 ZF U72fED 14.88MW & 725, PSMP (2T
ﬁmtfw%ém =310 FLE UAE OFHAE (2020 W)L 15.3MW L7225 TV DA, ZiUdd ¢

TWERLZR LA TH D, PEMTHECTRIICER S 2 KEEFEEZIIHRA CTIEIAHTH
5%@@ 2020 FEBriE C D PSMP KHUR TR EZAREME & . FEERITHR A IA £ 2 FFHEE OEN
IFIFE LW L DR 4 PSMP IZB1T 2 KBMRTREZOMENBED & ZAFHTELH DT
b5 LR 5,

4—2—2 REEHE
(1) BEHAFmOHEE

N R~ B RERERIZ PRV IBINSE LT 2 Rl AT, BURHEREIZ BEGR 3 2 TR D JL RS0
A > 7 T EAFERDUTFEH S TV D BURF R MR . Wit s i 2 A5 E L%uﬂ L7c. BARRY7Z2 B8 Y
WzHoOWTIER, F R~ EH MP IZREHE STV DBTE BIRERD S5 b7 = — X 2 (BUNITHE,
BUMHEBIEENRE T) DORGEETH D 2029 % TR AR OER BT T To5bD & L,
AR OB Z2AT o1z, A 7 AU HIKIZ TR S 5 BUN R ik M O B REEEE S5 12DV T



Ministry of Lands, Housing and Human settlements Development & ¥ 5z fH O i 51X 2 25 12,
T OMigtiF a2 HH Lc, RIBE S D AMAEIL TANESCO IC THHEZ1T > T\ 5, AT
BREEN—AL LTS, TORMR, BHMEBIICHEVIEN S5 R AL O & FHIA
105SMW & 7207z, Rl BM OWNFRIZOW T T RLOE Y .

® 4—2.7 FHHEH

No F F= 4R St BEMW) HERHRR
1 Dry Port 1.00 REF
2 EPZ (LY T MX) 16.00 REF
3 Marshalling Yard 2.40 REF
4 Airport (L5 ) 12.00 REF
5 State House (F ¥ L™ 4 —/) 1.00 ERxT
7 Butcher Factorie (4 7 L 7) 1.00 REF
8 Quarters 40,000 plots 3.20 ABH
9 TPDF Quarters 2.00 REF
10 Industrial area (=57 S #1[X) 36.00 REF
11 Government city 100.08 | - THHXEE{HEF

[RERITF 4-2.8 SEE] - RETREERBICHES —HEEERET
- BEEKREES
Ef&E 174.68
TEE 60% 104.81

[HFT] TANESCO 7 —# % L\ A M VERL
& 4—2.8 Government city #AIAFRINER

No. Government city %7l &1 %7 BE (kW) A&
1 |Vice President's Offices - Union and Environment 600 | OFFICES FOR MINISTRIES
2 | Vice President's Office Policy and Parliament 600
3 | Prime Minister's Office-Work, Youth, Employment and Disability 600
4 | President's Office - Region Administration and Local Governance 504
5 | President's Office -Public Service Recruitment Secretariat and Good 252
Governance
6 | Ministry of Finance and Planning 600
7 | Ministry of Industries, Trade and Investment 600
8 | Ministry of Lands, Housing and Settlements Development 800
9 | Ministry of Home Affairs 400
10 | Ministry of Veterinary and Fishing 252
11 | Ministry of Agriculture 600
12 | Ministry of Natural Resources and Tourism 400
13 | Ministry of Construction, Transport and Communication 504
14 | Ministry of Water and Irrigation 400
15 | Ministry of Health, Community Development, Gender, Elderly and Children 800
16 | Ministry Constitution and Legal Affairs 600
17 | Ministry of Information, Culture, Art and Sports 600
18 | Ministry of Foreign Affairs and East Africa, Regional and International 600
Cooperation
19 | Ministry of Education Science, Technology and Vocational Training 600
20 | Ministry of Minerals 600
21 | Ministry of Energy 600
22 | Ministry of Defence and National Service 600
23 |CAG 400 | GOVERNMENT OFFICE
24 | Quarters(131 &F) 33,012 | GOVERNMENT QUARTERS
25 | Diplomatic offices(647 &iFf) 25,600 | DIPLOMATICS
26 |Hotels 3,600 | COMMERCIAL CENTRE




No. Government city 3Bl AT BE (kW) A&
27 | Shopping Malls 2,560
28 | Banks 4,800
29 | Cinema Halls 800
30 | Public Parkings 1008
31 | Community Halls 504
32 | Petrol Stations 800
33 | Restaurants 504
34 | Future Use plot 1,200
35 | Football grounds 756 | CITY PARK
36 | Tennis and Badminton 640
37 | Public Parking and Water Rock Garden 400
38 | Basketball 640
39 | Netball 640
40 | Cricket 160
41 |Volleyball 640
42 | Handball 640
43 | Cycling and Skating 160
44 | Hockey 160
45 | Terminal site 160
46 | Amusement park 160
47 | Commemorative Square 160
48 | Procession way 160
49 |Indoor Sports Hall 252
50 |Flora and Fauna 80
51 | Memorial Hall 80
52 | Fountains 80
53 | Gazebos Aquarium 80
54 | Nyerere Status 80
55 | Passenger waiting Hall 80
56 |Square 80
57 | Control Center 80
58 |Boarding Bay 80
59 | Disembarking Bay 80
60 | Monument 80
61 |Swings 80
62 |Seimming Pools 160
63 | Skating Court 80
64 | Taxi Bay 80
65 | Tram Platform Bay 80
66 | Kids Store (Toys) 80
67 | Mobile Retails 80
68 | Roller Coaster 80
69 | Truck Ride System 80
70 | Horror Square Attraction 80
71 | National Library 504 | CIVIC CENTRE
72 | Court of Appeal 400
73 | NEC 252
74 | COSTECH 252
75 | Community Halls 252
76 | Theatre 252
77 | National Museum 252
78 | Art Gallery & Cultural Centre 160
89 | Registrar of Political Parties 160




No. Government city 3Bl AT BE (kW) A&
80 | Open space with food Palou 252
81 | Future Use plot 400
82 | Hospital 640 | PUBLIC FACILITIES
83 | Control Centre 252
84 | Police Post 400
85 | One Stop Service Centre 200
86 | Post Office 252
87 | International School 160
88 | WASTE WATER TREATMENT 252 | WATER STATION
89 | WASTE WATER PUMPING STATION 400
sub-total (kW) 100,080
sub-total (MW) 100.08

[HHFF] TANESCO 7 —# % JIC A ER
(2) BHhREDOMBUE

R R=NNIC 1T 5 FEEAEE L, PSMP2016 O LOW 7 — A2 L A HEEOMOREZ LI
L\%%ﬁ%%mﬁL§MLtoﬁ%\%‘m—z9_ﬁ*$ TEMOEO A R~ T, AN
21X, TANESCO OFEEE & D bl 2 R 5123 % 72 , TANESCO OFEEHIH & ATk |
%%ﬁﬁimwaw&w@EQ@Ué%TLTWé 7235, PSMP2016 (Z33\ ) Cld45 sk o

FELFERFEROEERATEED 2 210 THER LTS, FERAFEEOTRIEBIZS
wriﬂﬁ%ku%m BALRTH, BEXFHESA®E L, SEMIRRIE IR, — AN
/MBI FE VB BB LSS EN D, EEEBENTEO A B X TN GDP £, #
WAL CRknEte), K ey = r NOBHE., &INILOENEE &, T
LA OERNTFE 2G5 T DT TidZe < . TANESCO #EEfE & 137 7' e —F OFiEN
BB Z b, BEOMORIZOWTIIHEND S,

® 4—2.9 BEBHETEBUERDLLE

F PSMP2016 LOW 7 —RI[Z&k 3 TANESCO 18 i
EEDHRUE
2019-2022 8% 9%
2023-2037 7.8% 7%
2038-2047 6.4% 5%

[HHFT] TANESCO 7 —# K OFHA HI1ERL
(3) BHFEEEXE

bl FE ComBIREE I, SERICBIT A= BEELEBT S, B, BV — 7 HHE
HOMS &7 D BIREIZ, 2018 2 B7— 7 T FHEME : 30.6MW (2018 4= 11 H 28 BIZitdk) &
L7




4—2—3 BEER

WHFRBEMREL, £ 4—2.1 0177, 2B, ARIF, FHIAEREZMNE L2FEZRLTND,
*x 4—2.10 BHFEEEFE
(MW) | 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
SREMEEE 30.6 33.0 | 46.16 | 59.489 73.0 | 86.791 100.8 115.1 129.6 144.5
TANESCO 48 & 314 34.2 48.1 62.2 76.6 90.6 104.7 119.0 133.6 148.5
(MW) | 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037
REMEEE 159.8 175.4 181.0 186.9 193.4 | 200.3 207.8 215.9 224.6 234.0
TANESCO 48 & 163.6 179.1 184.1 189.4 195.1 201.2 207.7 214.7 222.2 230.2
(MW) | 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047
REMEEE 242.3 251.1 260.5 270.5 281.1 292.5 304.5 317.3 330.9 345.4
TANESCO %8 % {iE 236.3 242.7 249.5 256.5 264.0 271.8 280.0 288.6 297.6 307.1
=R g ==
ﬁﬁgfr ﬂiHﬁﬁ
400
TR AR E
350
TANESCO ZEEfH
300 fig
=
S 250
il
5y 200
e
M 150
B
100
50
0
WO O H AN M FIODO O VOO =AM IO O~V HANMF 1O O =
N =4 AN AN AN AN AN AN NN NN MMMMmMMmMMmMmMmMN P A
O O OO O OO O OO OO OO OO O OO ODOOOO0o oo oo
A AN AN AN AN AN AN AN AN AN AN AN A AN AN NN NN NN NN NN
/, -

FEORER- X 2047 FEliE COMEETE

WLERoTz, £ 4—2.101
1 F COIEBED I E %2~

{22V TCiE, TANESCO #EEME L 0 & 12%FEE B[R H

R F= D PSMP2016 @ Low 7 — A COREETE 18 K T 2018 AW

® 4—2.11 BHEE=DOHETEIEEEEE
(GWh) | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2018/14
EHEE 68 79 83 86 94 105 115 137 154 172 184 12%
PSMP 8 TE i - - - - - - 146 162 170 184 202 8%
FITHETOE BEOMONIBEE TH Y, PSMP2016 EL D & 1 FREDOENLTHE L TV
5. E£T2. I\VJIIV‘J%\EF‘:’ BEAIET (X v, hFH =, AP WI”TCI';“FJT) T2t
JR TS N OVECEE AR LR « iR THEED SN TEBY | 5% ENEEO HRBITEGHICHEA TN H O

EEbND,

LI XY PSMP2016 Low 7 — A X A Rat s %

HTHD LMWLz,



4—2—4 ZEERAOARED
(1) BEEIOHEEH

HITTE F COBEATRE R4 5L, BIRMNEE SN B EHT~OARE D 21T 9, BEATIC
WTIEBRFE % — D Base 7 — A CAEINA FElo CTHRFZ{T-7-,

A4 7 LITEER BB TE~DENE

F YRS, AT ) 7 ~DEHE

BT K R HDER~DEAHEE

BRI EMFE~OBEAMYIE (F F<FER)
hEEFRT Fr<ILET ) 7A~DEAMEE
HREREERVEFREI ) 7~OEAHIE
o UAREER FEYRE., BAT ) 7T ~DEHE

ol

X

L

NJ|

AAMHG= Y T
LY T MY 7

] «t72vigaxyr

Far Ry 7

(AT ] AR
M 4—2.1 FLEEFREHHEEETIT

(2) ARBRIOEFRNGERA

> RATEFUSNDA 7 LT EEF. LY T NEEFT. 2 U AREEITT 2025 FFiERE &
95,

> MEERARXEEFLVMGEEIND 7 0 —F—ARIT OV TIE 2025 FFRARE, i) 7 2
LT 3EEBIHNCEST S, FBEEISIE, 2018 4F 11 H 28 HERS TO 7  — X —A MR
DEIGE LT, ZOE, KREEH~DT7 4 — X —GMBLT TRROEY &roT,



(3)

BB RERITFE 4—2.1 212, 7=, M4 —2.

LHipT]

T4 —5—2% TR ITEDEEMN ik

Town feeder XX EEBMR

Inter connect XX EEBMR

Mzakwe LYS5 FEERR

Mnandani LYS NEEM

Chamwino AT LIEERM 50%9 DRSS
FaUAREEM

Mpwapwa A I LIEER 50%9 DiRH
Fa AREEMR

Bahi AR EEHR

> EEMEEERSER T LE D BRI AR O W T IR EITNCENE S,
SIS BT~ DR AR OF OV TG ) 7 2 ZE L FRO@E 0 & Lz,
72¥. 2020 2024 FE TITARAEEFTIC, 2025 FOEEIERLIEIZ LY T NEE
. A 7 LU BB ~AMES Z1T> T D,

A 1R

R & 2020-2024 2025 LABE
Industrial XX EEM XX EEFH
TPDF quarters XX EEM AR TER
EPZ AR EEFH LY FEER
Airport AX EEm LY FEEM
Dry port XX EEM A I LIEEMN
Marshaling yard XX EEM £ T LIEEFR
State house XX EEm £ T LITEEFR
Butcher XX EEHR A I LDEEHR
Quarters 40000 XX EEmM £ I LITEEFR

AFRSHE

K 4—2.2 SEHECOXEEMERFES




OT—¥

x 4—2.12 BEEHARERIER

Zuzu

Load 2019 |[2020 |2021 | 2022 2023 2024 | 2025 [2026 |2027 |2028 2029 |2030 |2031 |[2032 2033 [2034 |2035 |2036 |2037 |2038 |2039 2040 | 2041 2042 2043 2044 | 2045 2046 | 2047
Town 7.49 8.09 8.73 9.43 10.17 10.97 | 11.83 12.76 | 13.76 14.84 16.00 | 16.51 17.05 17.64 | 18.28 18.96 | 19.70 20.49 | 21.35 22.11 2291 | 23.77 24.68 | 25.65 26.68 27.78 | 28.95 30.19 | 31.52
Inter connect 6.04 6.52 7.04 7.61 8.20 8.85 9.54 10.29 | 11.10 11.97 12.91 13.32 13.76 14.23 14.74 15.29 | 15.89 16.53 17.22 17.83 18.48 | 19.17 19.91| 20.69 21.52 22.41| 23.35 24.35 | 25.42
Mzakwe 2.21 2.39 2.58 2.79 3.01 3.24 - - - - - - - - - - - - - - - - - - - - - - -
Mwandani 4.87 5.26 5.68 6.13 6.62 7.14 - - - - - - - - - - - - - - - - - - - - - - -
Chamwino 4.33 4.68 5.05 5.46 5.89 6.35 - - - - - - - - - - - - - - - - - - - - - - -
Mpwapwa 7.41 8.00 8.64 9.33 10.06 10.85 - - - - - - - - - - - - - - - - - - - - - - -
Bahi 0.68 0.74 0.80 0.86 0.93 1.00 1.08 1.16 1.25 1.35 1.46 1.50 1.55 1.61 1.67 1.73 1.80 1.87 1.95 2.02 2.09 2.17 2.25 2.34 2.43 2.53 2.64 2.75 2.87
Indusrial - 2.16 4.32 6.48 8.64 10.80 | 12.96 15.12 17.28 19.44 | 21.60| 22.28 23.02 | 23.81 24.67 25.59 | 26.59 27.66 | 28.82| 29.84| 3093 | 32.08| 33.31| 34.62 36.01 37.49 | 39.07 | 40.75| 42.54
TPDF quarters - 0.12 0.24 0.36 0.48 0.60 0.72 0.84 0.96 1.08 1.20 1.24 1.28 1.32 1.37 1.42 1.48 1.54 1.60 1.66 1.72 1.78 1.85 1.92 2.00 2.08 2.17 2.26 2.36
EPZ - 0.96 1.92 2.88 3.84 4.80 - - - - - - - - - - - - - - - - - - - - - - -
Airport - 0.72 1.44 2.16 2.88 3.60 - - - - - - - - - - - - - - - - - - - - - - -
Dry port - 0.06 0.12 0.18 0.24 0.30 - - - - - - - - - - - - - - - - - - - - - - -
Marshalling yard - 0.14 0.29 0.43 0.58 0.72 - - - - - - - - - - - - - - - - - - - - - - -
State house - 0.06 0.12 0.18 0.24 0.30 - - - - - - - - - - - - - - - - - - - - - - -
Butcher - 0.06 0.12 0.18 0.24 0.30 - - - - - - - - - - - - - - - - - - - - - - -
Quaters 40000 - 0.19 0.38 0.58 0.77 0.96 - - - - - - - - - - - - - - - - - - - - - - -
Goverment City - 6.00 12.01 18.01 | 24.02 30.02 - - - - - - - - - - - - - - - - - - - - - - -
Total Capacity(MW) 33.04 | 46.16 59.49  73.04| 86.79 | 100.79 | 36.13 40.17 | 44.35| 48.68 53.17 | 54.85 56.66 | 58.62 60.72 63.00 | 65.45 68.09 | 70.94 | 73.45 76.13 | 78.97 82.00 | 85.22 | 88.65| 92.30| 96.18 | 100.31 | 104.71
Total Capacity(MVA) 41.30| 57.70 74.36 | 91.31| 108.49 | 125.99 | 45.16 | 50.21 | 55.44 | 60.85 66.46 | 68.56 70.83 | 73.27 | 75.91| 78.75| 81.81| 85.11| 88.68 | 91.82 95.16 | 98.72 | 102.50 | 106.53 | 110.81 | 115.37 | 120.23 | 125.39 | 130.88
Msalato

Load 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047
EPZ - - - - - - 5.76 6.72 7.68 8.64 9.60 9.90 10.23 10.58 10.96 11.37 | 11.82 12.29 | 12.81 13.26 13.74 | 14.26 14.80 | 15.39 16.01 16.66 17.37 18.11 18.90
Airport - - - - - - 4.32 5.04 5.76 6.48 7.20 7.43 7.67 7.94 8.22 8.53 8.86 9.22 9.61 9.95 10.31 10.69 11.10 | 11.54 12.00 12.50 13.02 13.58 14.18
Mzakwe - - - - - - 3.50 3.77 4.07 4.39 4.73 4.88 5.04 5.21 5.40 5.60 5.82 6.06 6.31 6.53 6.77 7.03 7.30 7.58 7.89 8.21 8.56 8.92 9.32
Mwandani - - - - - - 7.70 8.30 8.95 9.65 10.41 10.74 11.09 11.48 11.89 12.34| 12.81 13.33 13.89 14.38 14.91 15.46 16.06 | 16.69 17.36 18.07 18.83 19.64 | 20.50
Total Capacity(MW) 0.00 0.00 0.00 0.00 0.00 0.00 | 21.27 23.83 26.46 | 29.16 31.94  32.95 34.04 ( 35.21 36.48 37.84| 39.32| 40.90| 42.62| 4413 | 4573 | 47.44| 49.26 | 51.19 53.25 55.45 | 57.78 60.26 [ 62.90
Total Capacity(MVA) 0.00 0.00 0.00 0.00 0.00 0.00| 26.59| 29.79| 33.07| 36.45| 39.93| 41.19| 42.55| 44.02| 4560 | 47.30| 49.14| 51.13| 53.27| 55.16 | 57.16 | 59.30 | 61.57| 63.99| 66.57 | 69.31| 72.22 | 7532 78.63
lhumwa

Load 2019 | 2020 |2021 |2022 2023 2024 | 2025 [2026 |2027 |2028 2029 |2030 2031 |[2032 2033 [2034 |2035 |2036 |2037 |2038 | 2039 2040 | 2041 2042 2043 2044 | 2045 2046 | 2047
Dry port - - - - - - 0.36 0.42 0.48 0.54 0.60 0.62 0.64 0.66 0.69 0.71 0.74 0.77 0.80 0.83 0.86 0.89 0.93 0.96 1.00 1.04 1.09 1.13 1.18
Marshalling yard - - - - - - 0.86 1.01 1.15 1.30 1.44 1.49 1.53 1.59 1.64 1.71 1.77 1.84 1.92 1.99 2.06 2.14 2.22 2.31 2.40 2.50 2.60 2.72 2.84
State house - - - - - - 0.36 0.42 0.48 0.54 0.60 0.62 0.64 0.66 0.69 0.71 0.74 0.77 0.80 0.83 0.86 0.89 0.93 0.96 1.00 1.04 1.09 1.13 1.18
Butcher - - - - - - 0.36 0.42 0.48 0.54 0.60 0.62 0.64 0.66 0.69 0.71 0.74 0.77 0.80 0.83 0.86 0.89 0.93 0.96 1.00 1.04 1.09 1.13 1.18
Quaters 40000 - - - - - - 1.15 1.34 1.54 1.73 1.92 1.98 2.05 2.12 2.19 2.27 2.36 2.46 2.56 2.65 2.75 2.85 2.96 3.08 3.20 3.33 3.47 3.62 3.78
Goverment City - - - - - -| 36.03 42.03 | 48.04| 54.04| 60.05| 61.94| 63.99| 66.20 | 68.58 71.14 | 73.91 76.90 | 80.12 82.95 85.97 | 89.18 | 92.60 | 96.24 | 100.11 | 104.23 | 108.62 | 113.28 | 118.25
Chamwino - - - - - - 3.42 3.69 3.98 4.29 4.63 4.78 4.94 5.11 5.29 5.49 5.70 5.93 6.18 6.40 6.63 6.88 7.14 7.42 7.72 8.04 8.38 8.74 9.12
Mpwapwa - - - - - - 5.85 6.31 6.80 7.34 7.91 8.16 8.43 8.72 9.04 9.38 9.74 10.13 10.56 10.93 11.33 11.75 12.20 | 12.68 13.19 13.74 14.31 14.93 15.58
Total Capacity(MW) 0.00 0.00 0.00 0.00 0.00 0.00 | 48.40| 55.65| 62.95 70.32 77.75 | 80.21 82.86 | 85.71| 88.80| 92.12| 95.70 | 99.57 | 103.74 | 107.41 | 111.32 | 115.48 | 119.91 | 124.62 | 129.63 | 134.97 | 140.64 | 146.68 | 153.11
Total Capacity(MVA) 0.00 0.00 0.00 0.00 0.00 0.00 | 60.50| 69.56| 78.69 | 87.90 | 97.19 | 100.26 | 103.57 | 107.14 | 110.99 | 115.15 | 119.63 | 124.46 | 129.67 | 134.26 | 139.15 | 144.35 | 149.88 | 155.77 | 162.04 | 168.71 | 175.80 | 183.36 | 191.39
Kikombo

Load 2019 [ 2020 |2021 | 2022 2023 2024 | 2025 [2026 |2027 |2028 2029 |2030 2031 |[2032 2033 [2034 |2035 |2036 |2037 |2038 | 2039 2040 | 2041 2042 2043 2044 | 2045 2046 | 2047
Chamwino - - - - - - 3.42 3.69 3.98 4.29 4.63 4.78 4.94 5.11 5.29 5.49 5.70 5.93 6.18 6.40 6.63 6.88 7.14 7.42 7.72 8.04 8.38 8.74 9.12
Mpwapwa - - - - - - 5.85 6.31 6.80 7.34 7.91 8.16 8.43 8.72 9.04 9.38 9.74| 10.13| 10.56 | 10.93| 11.33| 11.75| 12.20| 12.68 | 13.19| 13.74| 1431 | 1493 15.58
Total Capacity(MW) 0.00 0.00 0.00 0.00 0.00 0.00 9.27 10.00 | 10.79 11.63 12.54 | 12.94 13.37 13.83 14.33 14.86 | 15.44 16.06 | 16.74 17.33 17.96 | 18.63 19.35| 20.11 20.91 21.78 | 22.69 23.67 | 24.70
Total Capacity(MVA) 0.00 0.00 0.00 0.00 0.00 0.00| 11.59| 12.50| 1348 | 1454 | 1568 16.18| 16.71| 17.29| 17.91| 1858 | 19.30| 20.08 | 20.92 | 21.66| 22.45| 23.29| 24.18| 25.13| 26.14| 27.22| 2836| 29.58 30.88
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4—3 R#EE
4—-3—1 BRHEE

R R~ 5#H MP (ZFCH O FARF G (3-3 HFLHiD Base 77— R) 13, ARALEI & A fEE R
& L72220kV2 [EIRR ([FA—8KESIZ 2 [BIRRZERRD) BB CTLAY T b, A 757, KOFa R 3EE
AT % ik L2 BRI R A 95 2 &L TR SN T\ 5, Z Z CIERMEEICB T 2 AT #H4E
B, BE SIIFRERFEEIC R U CHRARRME RN Z Y 2 R FHER ThHL L ORETH E L BIT
MENZE U TED BWREHER E D L ORETHLDOTH S,

4—-3—-2 REEH
(1) R#EHECE T DEFAEH

N R~ EHE~OE MG O 72D OB RFEEHEIZ I T D AT B OMEFRPLREITB N T
T T OIERTGE 25 L THEMT D,

1) BREFE~AOEHHBICEIMEREZHERA

BITHEH~DOENTA 7 LT EEFNLOBLEMIG L RO T, 4 7 LT EEF~DEE
e LTERD,

2) BREOCEAMEE (BE. SEEH - B

BN OME 2R T 5720, BEOHEFHT S & L0 EETREMEDIG & =BT L
FRA T ORI TOMIAS TTHER & 5 R BB EAT .,

3) BURTTRELHER

S b ORBRE OF MR SR IEEZEOREFRE (N-1) Z2BE LI-RiE R COE A
NARERR L D MR L 5, ZORBEBRMITEEESLEEDOMO G ZE L2 Y ik s+
%o (B[R —5%0m D2 EALIZIRE L72\,)

4) 0FEZBRET IRFoERIE

— B Ui d, BESOFTEOEMAEENRY 30 4F£2 HEE L L7oERICIT A 28 &
AR LTIZbDZBRE L, REARICID2EFREZSRWE D IFET 5, HL, FFEEIC
J& U TEEATN TIBINGRIE OIS TRkl (EER7ZR L) 130 2RSS T 0 2 &
THIHEREZMA D,

5) BEYGHAERDRR

EEREICHE L EERROZEE, FIOIT ER4) TER#Eo X 5 ICEEEICE S BEHTNO
AR TR T & 2 ek 1 T U) 722 B A L i Y I R B O R DB N7 C A& BT 5,

6) #EHEHN
MR EFT L B A A, BT - EARE L BE L CTRIFNRRIRE 25 X 5 IThatd 5,
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7) {B#E%
IR RS OIS FATRER b OILEA B 2 GO R FEE L BB L CERAH - 12179,
(2) BEEROKRE

424 B ISTEF~OBREL THEICE T 20, B ABHSGT 5 BE LR L T EEE
U B BER DD, EBTHHRDO AT v I U bR AR OB b BB L R BT
D4 ASEI OB HEREICSVTRHBT 5,

® 4—8.1 FrIYMHZIEEROBLAKBRE

A4 I LIEER BB TEHAOEHEH BEEFEHOEBLEESS
FETEE. ML) 7~DEAHHK
ARXEER K FHDE~DEARES - RRRFE~OHIET
(BEE%) FRIEMBE~OENHEE (F FTFEER) -EEREEHRBE
60MVA (BEE%) +250MVA
()
LYS NEEBRR R ETIET Y 7~ADEHELS FEELBREBXEEE
FRERTERVEBERERI) 7AOEHEE MEEVWTRLERHOR
1
*aUAREEHR FETEE. ML) 7~DEAHHK EEMHFXRLBE

[HiFT] FHA R VR
4—3—3 BEFRIRE=R
(1) BREAMOETREHRE

R R~ EH MP ORAGHHE TiL, 220kV OEEFEHRAEE SN TH L0, BESNIZHET
13 132kV BIEOERM b wTHE & HIWT SN D720 YR BERSRIC OV TR L7z, RERE
(. BERIR & BRIR D 2 FEDTEREDN B 2 DL, KRa TEEMROMER T RS BEOERTTNRRD
2, AEO R R E5H# MP TOBRFEREIZ R STV HEE/L— ME, BREAICE L TR Y
BOIR SRR COEERE AR RIS D,

BIRBHOL S, 1 @ATOXRELEIE T, B ILET 2 Bk 50— h TERIRN O LB O
AT oMAG LT O MEDR DD, FHIZAEO F R~ EHME O XXLBHFO7r—A2D L5
(T D OB IMAEOGE L, BHNAR ORF RISV & 2 ik il RE 72 K E O 8K
WA MEND D, AR OTEEME TIX, 2047 fEI2H) 400MVA OB 2 ) LERH 572
DIERIT 300MVA LLEASHER: ATREZR § D %2 TANESCO FEAESE K ) 58 E LTz, FAZHHE (Base
r—R) OEEME 220kV THER L7256 L 132kV TR L7256 OIS R K 2 X 4 —
3.1 LK 4— 3.2 7, 132kV THR L728HA0E, BIE 132kV A O 72\ 0l 220 T,
EEIAEITCTH D X REBANCRAEERED 220/132kV EJEZR L 132kV BHEARH 2B T8 2
LD, ZOFRMETREMZ ERICHEBRE LR ER 4 — 3. 210830, EHmOEH
FTEET DL F R EHEO Base 7 — A LHMOGE L, 220kV AN ERBICHFITH 5
Z B LT,

U OTEREICIWAR) i3, BT CHRBRIRANERAMA & — MG L8 b e Ams &)
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CHHT]

CHpT]

Legend
Existing Proposed

-
[T —— —_
|'°'| 220 kV
TF 88%
3 x50 MVA 'il'i! I-O-! e T T
e % é 3
o 17
250 Mva (113 (103 3x100 MVA
oy 6 _'T[_ I 1 20w
—cicTezodzcDoooo
SGR i‘ ’L I-O-I 220kV l‘
3% 30 MVA
GLESEIE(RY
K 4—3.1 220kViRADOBEERHKK
AL ERL
4—3.2 132kVRAOBERKR

4—13



=& 4—3.2 220kV & 132kV DRMEE TOLLE

H H 220kV 132kvV
EERER ACSR 564mm?2  (Bluejay) HiE{K | ACSR242mm?2 (Hawk) #HE(K
A ITLT 220/33kV AL ILT 132/33kV
T LYk 220/33kV LYF k 132/33kV
EEM TS TS
(EESR) =\'—“:|“/7|< 220/33kV ﬂ«i:{‘zﬂx 132/33kV _
AX — AX 220/132kV. 300MVA 2 Biun
(B%E% it (BEE% 132kV BREAERB1EER
1 (BELES)
ERER 1 (H#) 132kvV RBEMEIRMEN, XAEBFORBETHR &
132kV BFAEER CRZ L4 5,
ERGRES 1 (F#) #5
#w R © A

CHAT] AL Rk
(2) 132kV R EELRAL E L - FEREH

TWEDOMON DI NIGE O 132kV RREIEERAICAE 5 TFEHIZ OV TRETEIT - 72,
Base 77— A CTHUETRENHIN L TS GEITL, RMERGERIHICERENES | BIEREED S
DD LT DT, RAREBFTO 220/132kV 28 E 257 5 O I IR IS 35 72 2 #1302 S
WMBEHEERD, ZTZ2TIE, AAELEEBEHTOEEREEE 300MVA (K %)
—275MVA—250MVA—225MVA—200MVA—175MVA—150MVA &b S8, FOEERFE
RAWVOTFEN 2047 FFIZHELE WV O HIHE T, BB KEAE (132kV & 220kV) % 2025 F»
HAEERAMERE L, RIS D 32 P3PS AUKESEICBE T 2F 2 3HE L7z, 175MVA—
150MVA IZEBEIME R4 584 > b Tk, 132kV SEERROER DG ER ) B BLER Tt il BE
LR BHDOT, TOHOYMNE KB ZBMBE L, F7-, Base 77— A TIXEEMRITL 2 [
R CERIR BHRERL T B3, 1 [ IEIC SOV T b R 21T o 7=, 7035, 6&E (Wh)
bRk (USD) =8I 2FR21X, B/l % 0.1USD/AWh & L CEHR L7,

& 4—3.3 220kV N EFMICERNELGDFETICRELGIEFH

300 2025 & (0 ) 2025 & (0 %)
275 2028 F (3 ) 2028 & (3 )
250 2032 & (7 %) 2030 & (5 %)
225 2035 & (10 §) 2033 F (8 )
200 2039 & (14 ) 2037 & (12 %)
175 2044 F (19 ) 2041 £ (16 )
150 2048 FE L% 2048 FELIE

F 4—3.300H5 X5, ERREOENC L VEEENRELR D720 220kV BSRRFEHIIC
BRI 72 DRI TS D08, BREFENTEAEHIM 28 2 5 2048 FLIE & 72 5 X XA
D 220/132kV ZEEER S &)Y 150MVA THRIFRFEE NN 132kV 25T 5 —D D L 5 2 5,
NREBEST D EANES 120MW &7 ZREEFTND OBLEMGIET T AT V7 70
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B2 EEEBETIUR. R R~EHBSREDOEE 150~200MW 28 132kV & 220kV O FE#k
XA OBER R EHEITXx 5, LB T, 72 & 2 PERFENBROFTEHEM L Y & TR L
T 2047 4T 150MW LU ETHIUE 220kV RREBIEERAN T A 7 A4 7 Va2 SNOBLEDD
BALTH D,

(3) EEMHERDEZA

HEARFHTRE LT & B BUITEFFiisR D& 2 EEE~DE DA 1T, —ik o Hits |2 ik
LCEDEWEHEMEZ R LB NLE LM S5, BRI T D15
IZOW TR LT,

1) EER

Base 77— A CIAA—#IE O 2 [IFRIAER TERIRMZMA L T\ D, Ok, XX
BT ZROTZERICRHENOETOLEER (AT b, A 7L7, F38R) (T LT2 &
DREMIFIEDORNRIREE (N-2) THMKESIEIE Z & W EERERARR TH D, Tl
FEOOEZETIRTIELENTRETH S b, FERIICEEU EOT/BEOMUIEZRLIZL L
THHARER ORI RIS ARSI TELHRMTH YV IEWITEMMER m, AL L
TIE, ZORHiERE — IR T 20 TR, FFYEE MP OF¥AT v 712> TE
P72 7 n Y27 L LTHE L T OPIEIRERGIA SN HRER L FZ LTS,
L7eho TBRBEZREERT vy =7 B, FHME (N-1) Z6Efk L7 DFREH RSV TiED
SN TV S T2 iR DS Ll OBHRY 2 M B R & 2 2 b O LR L TV D,

Z T, [ SREEOREE 2 RIFRE A DOV TR A D REMEN D BET 5 L | i~ —
FRETIRINTVD 2 BIFAFERHCEG E 720 2 FRRLICENR NS (—FETO 2 [\
[FIBEJERT) ATREMEDN B D700, IR SN TV A 2 [ EBRAE RIS EN SN TS Z &
W17 B 7wy, — AT 2 [BIRRIEIRRERTIEL R 28T B 72121, Bl— b~ (BREEoLHmL)
D2 [FFROEEMREERT I2MNERD D, PIZIE, F1 AT T LT 7 LT EEN & dH
TLr—A%BET D &, F—SEOZE 2 RIFGEER TILE Y F 721X/ E 0 EER A2 ek T
B 1 EFRT SOAuE Y & EEE Y SERE @R 2 HIENR G D03, thE 0SB EEEEOH
RNTTREL 2D L WO FHETH D, £o. EHEAITEEMERECR: & I XRRMAEENDS | HHRE O % R
WCEWEFEREE DR I NDH LT, ANV AY T — A TRB L L9108 LOEERL—
NORERNBEE L < 725 Z ENTRIND T2, R ORBEHBITHEMRROBLR D HALEY
RN OEBRMRA R T D2 ENHERIND,

A — SRS OME 2 MR B A TR 25 A0E, LEMBEEEE (XFv v 7 EBEER) %1
IR OKERIEIZFRT D 2 & TRIEF 2 [AIRREEIE 2 FEFICE W HER TR 2 2 E N A[RE & 7
HDOT, ZOHFRERHAT D Z N HERIND, EEREEEICOWTEL S BCTHERT 5,

BUEDBARRHIT, AAX LT T b A 7 L7 ROF 2 RO 4 & OZEER &5 ERK
160km OEFEMR TFE SN TWD2, N N~ EHEOSEHEOE MG &\ 95— EEH
H AR T 2 7201, FRRANIC BB IEER 2 IR TR LW Z L3R HERR S5, 1598
RO FHRITIEBERERICHA L TELS 2D DT, BRSBTS O T E A~ D 4G 2 51
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T EITITBRREERDN S DI 2O TIXAR < REFTORRY S BRI 2 /- L TkHE
PRE G| E 4 2 & CRIE L CIHE 720, 3-3 HTORMAERNR A 7' a VIBIROHE w2 2 O .

2) EEH

EIEGOVTHRERE (N-1) TOREMIEZHERT D200, REFICHEEERES
D 2 & TR 5. ZEAR LA ERRNE O T Y a2 L CR I I, AR N O
IR G T D O TYHN R OR B2 MR 2 L3378 SHEOMUNTIE U7z =B I T
}‘—'\L;i)‘)‘wc\\% ZDO

KRB DIEAR TR & LT, 30 FROLEHN ORI L LT, Lt 3 BeRETD
bOLET D, BARRICIT1 BT ISFEREOFEICAE SBRBOLESRT 2 B BRE TRE
L.3 A% 1| BOEEHTHD 2 ENRAMGEL 25 TENCHRT 25l & T725, DF V., 1
BIFIIRED 2 5T 30 FER DTG TE DR L T5 2 L2 AL T 5, il 4-
5 TEOISTERB AT 2 ZMUFH D

Z 2 TR R TV B AT 220/33kV AR T, BLEMRMHG A L2523, Bk LBV HiC
| BHDOEEBREENBBE L THIRTE 52 L1ITR 5, ZORBDIT. BT 2 LB S
DOECERR TORSFOMPERE 72 PICREEA & LRI LB T2 2 B8 aeEL 25, Lo
235 C 33kV BLAEMGHEIZ IV T b SR OBLR T, BRI A L O Rl i Hk & %
0 R Z DN ATRE & 72 2 BAPA#R 2 Bl B AR IR 1208 2 7 R PR CRRiE T 5 L [AIREIC, Bl RS AT
D QBB ATREZR X D ICFHET 5 Z L NEHEETH D,

(4) FINAEEFROHIN
1) FILIAEEREFIVREBFHROIRY KL

332 TRIOAT V3 25 [, K K OR - A~ e CBLAEREI P & 72
STV BEA S THER & AR 5720 IR STz, % 3 RIS b ISR 3] X I L
S BB PGS R T D,

ZITC, XFaUREEBFOEE MRS S L, 424 THREHOLEBY ., KR, m
HIRA~OE I Lo TBVFE—Th b, A7 a -1 ORERLXa U AREEHTORD
DIZFTNWVABEHRPFEL TND, £ ZTHERE LTI HTLWERE LTA 7 A7 EBEFHN
HUEEMREG S LV aBEIICER L. N N~ 3E - ek~ a2 = 2 B BtA T
DREEET D, XA RNEEIL. N R~ EallE & el BE oo BEE - m sk o BH 28 23
HRENMOY, BB OBLR TE ZIZE DA EIT O MBEMESFEAE LR R TR 5 2
ETHET 5, 2F 0, ET IV LEHEEH LEEOMOE Z O kM2 1l L TH» 5
F A REENZERT D ENIIHFTH D,
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A D LTFEEF

+ILOZEER

%ﬁﬁ%ﬂ

ARLER b < EEBERIKRR

7N
VA-—%ﬁ%%
O UAREERF (TELGYY)

1] ~,Ha=TFq
A1) v HEER RE
(Farik - FILOEEF)

CHPT] A HIERL
4—3.3 HAEFREDTI/ILIEBAERRRERK

2) FIAEBHFADEER

T aBEFROBAMBIT ERO LB R R~ HE - FEEETH D2, BEEEICLD
L 2047 ERFETS 40MVA BETH D, ZOAMMSOHUHE THIIL TANESCO HEHELERD
132kV MR 0D 125 BARE R Wolf (ACSR150mm?) . Hawk (ACSR 242mm?) ¥ ER I B3R~
74AMVA. 12IMVA ToH 5D T 132kV HEIRCHHET 2 2 E RN UTH D, EEROIEREL,
A 7 LT EEHTN DK 80km, F = AREEFTHN L T HR 50km & 720 REEEECZR DO TE
JERE T OBLE D 132kV L0 & IR OELEZRET DO E L <720y,

R N~ EHBE BRI R T B EEEO M D O EIL, BB TN X ALEHFO 1 &
72T CTHLHETH D, ERIEMIX N-1 RERAELZ B [E L oSN ATRE Th 505, AEITAK
DERBDFREIEARIC R R X OB B KER NS 2 E N TFHRINDDT, KR EHS
BERIR R & L CAXEBIUN D LB ~DIERE AR ATREA2 L Dl L TR <~
XThb, TAIIR B EANCAE LE e I afillc/e %0 TRERIIC . KAUK 15 ET
CERIN TV D Er I BB HR~OBERAFHE L T RNt Exohbd, REL
ELTE332D0A4 T v a 204 TREINTZHEMD AT T KN EI /2 E~OBHRELE %
HBiD, ZO R N~ EHBEIR R ORI EBRER TH P RE S IUX, A 7 27 BT
(b LIEF a U REEF) NODOF )V aZBIT~DKREMIT 300MVA iz 5B ELFFD
BN B 1) B REEERE N Bk S D 76D 220kV DEEREHL (Bluejay HEAMEH) 28 HT %
ZENBREND, ZOHA, T ZEENE TOSERIT 1R (2 BRSNS T 1 EFRO Z
ZBER) & L. N R EMERIRRE~OE NGRS L TEr InZBEf L LR T DRI
2 FIRE OBERREAT S 2 LB S D,
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XA EER

LYS FEER

FILaEER
S-S == = t0dQA
i £EFH
fEdRtE L H T
$, A T R 72 B PR
0 URETRE R (CHER)
£ L HEER >
A?;'
KAFEEM
mE

[HET] R IfERR
4—3.4 FLIAZXEFRZAALLBERRGEGERLER LRFEBRE

A XA B O HRI S A 1 O 33kV BEEEARIZ OV TR, T aBEEREIT A 7 L7
BB (7213 3 o AREEF) POV TS %2 M358 BT 33kV BRI s H
UIEAfkiT 2 2 L 2 #EE 5, 29352 L CREREENELS 20, 1o, XXLEINE
DR LB ERR ) S BRI SN2 O TEIER: FABIKES L, T/ I LB 5 O R ERE
ORABMREE FF O Z LN ARE L 72 D,
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4 — 4 XEREE
4—4—1 BFIE
EERERTE 2 BT D2 OOMFTFIEEZ R 4 —4. 1187,

R 4—4.1 BRHAFIE

3 E - REER

TREREY. HEMAHEOBEZEREERNL LHRE
ERESIER. TR | $5,

1) | BHMNERS LVE | HHEER., EX0E. HF4YEER., EEFEL A, Xk
E DR EE. Ll - BAM, BERE (FE-ZE - I8 - 2E85%).
BHERHE (EHAES SRHER. ST e, THEh)
WEICHROES, REERAL. EZSRHIRE, BFibE.

2) | MlEL— FEER

Wayleave S8 # MR T 5,
3 | BuBBEE A. EEOEAXREOLEI oL CHET 5.
- NEL— FOEE-LCHET 5. BREBRA L UBOH
4 | REEE BEBREHE L DT HHE VD EET 5.
5) | BrmE B HEREORN. | — MEEOEE £HET 5.
6) | — FDRE At - BbiE. ZOMBREEEN 5L — FERET B

[HiFF] AR ek
4—4—-2 RERBRLREE
(1) HBEHER
FiE# 4 — 4. 1ICESOBEFOSEER M ERGHE R 2 L FIORT,
1) ERSIER. DhFARMNERS K UCER DR

TANESCO B L O'F K~ (CCD (City Council Dodoma) ] 7> 5 BIE Y %32k U, A H &
TS L OV HRI IO B AT 23> 2 R 2 el U7, BB ATIC DWW T, FRIC4 T 5 b
Dotz R R~ b8 L7s HHEHERERZX 4 — 4. 1187,

2) #HEL—EEE

# 4 —4.212 TANESCO 75 [ Z B~ 7= Wayleave #ifH % /~9, F RK~m@Enr b AT L
THIBARSEHE A B E T D & BT, R T E R ORISR 230305 ATREMER B D

TANROADS (2L D ED HILTWHIEKMAEXIKAZFRK 4 — 4. 31717,
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[HAT] R R~ g o AT Uiz - Hf A 3B % o0l 82 FER
4—4. 1 T#HFIAGER
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® 4—4.2 BERSDZED WNayleave i

BEFER Wayleave #5
400kV 52m (FrfAl 26.0m)
220kV 35m (Fffl 17.5m)
132kV 27m (Fr18l 13.5m)
66kV 18m (5 {8l 9.0m)

% Wayleave HiFAIE, [EHREIC &> TEE LW
[HiFT] TANESCO 75 DREL Y

R 4—4.3 EEERED2EHE
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Msalato

Year 2030 2035 2040 2045 2047
Load (MVA) 41.19 49.14 59.3 72.22 78.63
lhumwa

Year 2030 2035 2040 2045 2047
Load (MVA) 100.26 119.63 144.35 175.8 191.39
Kikombo

Year 2030 2035 2040 2045 2047
Load (MVA) 16.18 19.3 23.29 28.36 30.88
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X 4—5.2 ZEXHREE

Msalato (MVA)
Year 2030 2035 2040 2045 2047 Remarks
Load 41.19 49.14 59.3 72.22 78.63
Backup Load 50 59 72 87 95 | Half of Ihumwa load
Transformer Capacity 2 x 50 2 x50 3 x50 3 x50 3 x50

*Zuzu substation can backup the deficit of the capacity
lhumwa (MVA)
Year 2030 2035 2040 2045 2047 Remarks
Load 100.26 119.63 144.35 175.8 191.39
Backup Load 20 24 29 36 39 | Half of Msalato load
Transformer Capacity 2x100 2x100 3x100 3x100 3x100
Kikombo (MVA)
Year 2030 2035 2040 2045 2047 Remarks
Load 16.18 19.3 23.29 28.36 30.88
Backup Load 50 59 72 87 95 | Half of Ihumwa load
Transformer Capacity 2x30 3x30 3x30 3x30 3x30

*Zuzu substation can backup the deficit of the capacity
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A=A RHBSVEAY T — MEE TR LML L, S VEAY T — LD R R~
F O BT D 2 EMVEE S D, AVT AT —Ah G K Rk E Tk, IIEHg 72
W DI 7R B IR I LAV E X BND, LnLARD, Z P =7 T, BmEY
EWET 256810, ZOEEICG CABL SN D 7o, Rl ZAREERRIC TR Rk L= 5
AR ERR OB IR FR I | FRBIAENAMN & 72 D ATREMED B 0 | EFERRAR 2 X MR
BAgZ A, 22 Ml 5 BER D B,

Ordinary 3 phase

Coil [ 7] Coll

[HET] R RIfERL

Special 3 phase

Shipping size

5—4.5 $HR=fHZEZFNHZH

(6) EHRBhEDRER

77 A ik B PR 0 AT A ik HE T #R 72 & 0O AT A Mg EaRs (IS T D SF6 4 A, HIERIERZ (L
AT ZDRKI~OTBREAMEBOBLE N ORIl T2 ENEE LY, o, A
A g O KRB MERBIK T I X 2 T R IRIUE, BEEROAEBRMRE DK TR 7 7 o Pl O3 | ¢ &
L2 Enn | AR AN O EB IR O RWIEHME LR T 5 L CHIFFICEE L 2D, e
EIXREWICE Y T A s O KB EICRD A TR . BIEL < OARMEFETE 5—4.
2R T K OITH AWK 01%/AFELL F 2 RBL L T\ b, —J5 TU4E IEC &Iz W T, BER
BRI THERERGGE R BR L TV D 0 AIRAIVRIL 0.5%/4F% 0.1%/AFE L T28& L H 572, B
BRI BLRE L 72 6Bl B 2 5 2 720 O FE & LT, K A% B L7228 0 1

HEIHANTHL EEXADND,

K 5—4.2 IECHABTRESATVSHRABNEERBEERNRBT HHBOARIFIE

TR i iR
A M08
EORRERIBATE 1) 5 <o/ &
IEC 3R#& <05%/ & <05%/ &
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(7)) HAEBETSHR

K 5— 4. 3ITRTRREEAT 20 AfEkRE AL, BT TR BT OB SR =
R MEZEEIE LT, IEENDRERE CERAEOARR LT HFE, PE, ZMRELLDO
ETEZEMM ST D, A L TR L TIRMOLE 2072 M FEBRT O 64
HARBRBEICECE L 72 I T 6 b E SN TV D,

® 5—4.3 MARERELBLEAREBGEERORER

N
D TR, FERE
) N @ ERBEBHRE
;gﬁﬁz&%®<3 A - EEEEDEHENSL
‘ @ BFARIESD
® RExAEmEAELS

[HAPT] B3 A — 2 0 Web A M2 33 & AR 1ERL
5—4.6 HAMBEEREBAYEEROERLLE

(a) 110kV-50MVA GIT (Low-pressure type) (b) 275kV-300MVA GIT (High-pressure type)
CHIPT] Hflvsm S0 & FEIC TR A R
B 5—4.7 HARAEZEEROERES

(8) iHEMEREZHT 5 CIS LEESR

H RIS AR OHE DB AT D .“C‘Ef?) v . JEC (Japanese Electrotechnical Committee)
ks Tlx, BAPAEES OS2 ERBR L L CTIHEMERE AL REET 2 72 ORBNAN TR ST
%o MFTIL, 2011 4F 3 /1 11 RIC —FE 2R /JJ?J:?“Z)*\W F2— 9.0 & D HABIIL
R & f@éﬁiti@ﬁﬁ${$/¢i@ EDFAE LT, EEESOPEITHE D & LW R
FEIFRAELTELT, BUTO HARIZ % BB AR DRSO L MENRO b TN D, —
757, FIfE#OAEE 2 B[RS HIEE) T J:U [FFEEHT D TG SN R E AR I N TS —H
HBEEOWENREELTEBY . ZOREBRCTE LI Hm LA o LikE Lo R bmst 17
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PILTND,

B UF=TITENTH, 2016 4E9 HIC~/ =F 2— F 5.7 OHENRAE L THY | aEkkiE
BT HHIBOA L 752 T 7 F v —OREEICIT. Bx OMEOM B % [ S 7 255
wEHEHTHZENEETHLEEZLND,

[HIPT] Befliamscz 2 A ER
B 5—4.8 RILMAKFFIHMEICK D 275kV ESEMHBZOREEH

(9) R#REIEKE

AL EACIEBE OFREIC LY . IR B RO RIR SR 2 B U, @IS RS 2 HlE 3%
:&ﬁﬂ%k&DE&éﬁiﬁwkﬁﬁkﬁm1 A L, EORBERE/MET D 2 L AN ATRE
5, K 5— 4. 9IZHRMEENMT AT LOMEK EZRT, FRLEEERE 2 S THIE LW
A FHORAE (BIREER) DR, BB R2IIET L, BEHOEBRALIT & 720 KBRS E
WCED RN D D, —T7. RMLEEIEEIC L0 EREEHIE L 2580E., S8R, R
ZEACHEE I X0 S O A IS T b N TS Z AR TE 5, RREE(LIEE X
Z OFpE FBREIZENMES D AE TITAR WS, BERHIIIRBEES IR 2 2 L8 afRE & 22 5 7
W, REOEENER FICHEGTEVATLATHD EEZ LD,

[T AR ERL
K 5—4.9 RHTELEEHS

(10) [FREBMEEKEERTRENS

g

im&m%%i IE SEAER I b IIETE S A A » F35 X OMHIER 72 & ORI R 8 &
725 2 L DRSS 7 < | BB AME 72 B, AT, EHARFOARER . R
%H&Uﬁ@ﬁz%m®MMﬂﬂbkﬁé_kﬂgﬁﬁ-ﬁﬁ®éﬁk%%ﬁfééoit\
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(TREMELEE T, WEREEEEAA ORBAEAE L RN L@ MERME AR5 2
LTREL 72 D,

CHIFT] Beftam S0 % Bl AR R
5—4.10 300kVGIS A b—< 3 un—IEhiRERE

(11) HDEHTREEEAAEE (GIS)

fE/ N GIS 1, PR EME G 2 AT T miEE R/AMERFIREE 72 b, E 2, &ITD GIS
1%. LCP (local Control Panel) & GIS .=~ hZ—Filgit L L TCWAHLGE X —DT %< B
TOREEZE DB IO 2 AT TSN 2 ZE L T\ 5,

ZUF=TIZBNThH, BERNEEFME LT2 00 (FATAHFF—A, v Py
1) TGIS ZHMAL TV %,

(a) 145kV GIS (b) 330kV GIS
for City Center Substation in Dar es Salaam
CHPT] A HIERL
B 5—4.11 GISEASEM
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5—4—2 FRIYIZRERBBAOABEAEAICDOLNT

B RE S 2 B & 2. TANESCO & R R~ U5ic BT~ O A FRE A 2 >V CHfas L 7RSS,
Fromv T aR NEEGDEa A MEED RIAEN D FicE B OARFREA I L Ci 2R 2 © &8
R LT,

(1) ERXEERZEESR (TELI7AEER)

TEHNT 7 AEERHINER D 7 A IR ERR & L L TR E (A —H
IRV ERDZP12MGRRE) oo, EHBREAREITDRV, o T, TENT 7 AEEZRDH
RIZ &0 ERREICEE 5 R EE YA FIRE L 720 | B OEEIZ TR WO
BRI, FUECHIR TS, RFNREADRIIENEBZOND, TEALT 7 AL EgHRE KR
~HHBEICHEAT 25 E81E, £ 5 — 4. 4187 (B) 22510, FRAEEZSHICBE
xR 2R 5,

R 5—4.4 BHERAT7EILI7ZAEZEROLHE (H)

(g EH (B
IE : 33kv/400V. 11kv/400V
£ : 1250kVA (ith EEFE) 500kVA (1K)

1000/3000/5000

(2) ERXEER

N B~ OEERGBFERE O 27U A2 D | RIS BRRO B R 2 R LTz, Bt
i, BRE S Z — b NTHRSR R & TR,

1) fHk

A EIOMFHT - 72 B @ ER &R EEROMEREZ R 5 — 4,577, 72, HiEERIL,
H W =T T 220kV £ ,7'% (IS A &N TUVW 5 Blue Jay & L7z,

® 5—4.5 ZEEHLOMLE ()

220 kV
Iltem Unit Conventional ACSR LL-ACSR/AS LL-ACSR/AS
(Bluelay) (719mm?2) (600/29mm?2)
BIRE mm 31.96 31.96 31.96
£y kg/km 1,868 2,154 1,860
NFAETEIE mm? 603.3 741.2 624.6
FBEER(T5C) A 773 at 75°C 870 at 75°C 796 at 75°C
R Q/km 0.0652 0.0516 0.0616

2) ZEREHR

EEREME, £ 5—4.61T7T, £ 5— 4.6k L EEREMCBEREREIOS U
LRI A T U CEERE H@E) 25U L=,

R 5—4.6 FEEHREM

EERES ZH
Conventional ACSR (Bluelay) 1,090 H/m
LL-ACSR/AS(719mm?) 1,290 F/m
LL-ACSR/AS(600/29mm?) 1,130 F/m
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3) ERFEORHRTYT

O 42 ETRi# L7z, BEBIAME SR RICE S &, Wiz E N L,

@ A RIS HE D X BRI A B L. TANESCO 728 Hifli 0.1USD/kwh % 3 U C., %%
BOBRREITHIN LT RE A M ERDTZ,

@ HEMER WHEA) CHEEOBRKEICHIELIZRE A MR L, BIEE 2K
L7,

4) ZEREFACEREN

Batr—A2 L LT, S2BCTHRFI LIS T VAL, v F VA2 U4 3BV TKR
KIEEMZ W L7258 0 #E A & ERARNUEICOWTHF L7z, M5 —4. 1 2~K5—
4. 14T E =2 Zmd, BIRT LA 7 L7 —F L afflokERIT, AnERD
REL BV D E@ABEMRAEA L TWD, Fio, MEEERIL, (RERLERT19 mm?)
EARFRRFERR600/29 mm2)D 2 —ATHE L7z, & 5—4.7,. X 5—4.1 52 R
BT,

* 5—4.7 ERAEUE

oF ) A LL-ACSR/AS(719mm?) LL-ACSR/AS(600/29mm?)
YFrUF 2032 2031
Fr)F2 2032 2030
FVA3 2046 2043
44km 44km
Zuzu lhumwa Zuzu lhumwa 80km Narco
EIRER
99km 99km
(a) STEP 1(2025 4F~) (b) STEP 2(2026 4F-~)
A7 KT EEFTE 1A — T OB TV 2 R A R
(Bl 3 m e & )
32km 12km 32km 12km
Msalato Msalato
Zuzu Ihumwa 80km Narco Zuzu lhumwa 80km Narco
52km
Kikombo
99km 47km
(c) STEP 3(2027 4E~) (d) STEP 4(2035 4F-~)
LY T NEBRT O X o VAR EFT O
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B 5—4.12 EBRBREHKEFANNZ—2 (UFUF1)

32km 12km
Msalato
Zuzu lhumwa 80km Narco
52km
Kikombo
47km
(e) STEP 5(2045 4-~)
PEEMHIL— T 2 [IRE
44km
Zuzu lhumwa

(a) STEP 1(2025 4E~)

A 7 LT BT E 2 EIRREER OB

32km 12km
Msalato
Zuzu lhumwa 80km Narco
(c) STEP 3(2027 4F~)
LT NEE T O EERR
32km 12km
Msalato
Zuzu lhumwa 80km Narco
52km
Kikombo
47km

(e) STEP 5(2045 4~)
B — 7 2 [

44km
Zuzu lhumwa 80km Narco
EEEBR
(b) STEP 2(2026 -~)
TV A BT A R
(T%é'f\JL S = L%f'ﬁ%fﬁ)ﬂ)
32km 12km
Msalato
Zuzu lhumwa 80km Narco
47km 52km
Kikombo
(d) STEP 4(2035 4=~)

K 5—4.13 EEXEHERST/NZ—
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32km 12km
Msalato
Zuzu lhumwa Narco
oA e
Kikombo sokm | €— B ELR
47km
o 2 H = ==, N s
5—4.14 EBERXEHRESENZ2—2 (FUF3)
32,000
28,000
24,000
7 20,000
m)(
S 16,000
7
8 12,000
8,000 — — {Ei8%E#(600/20m2)
4,000 e {5461 55 T AR (719MM2)
0
n O~ WD O & &N MM < 1 O 00 O O « N M < 1 O N
N AN NN AN O OO O ®HNO oo oo o0noo0no0noon§S S S S I S IF S
O O O 0O O O O O O O O O O O 0O O O O O O O O O
N N NN AN AN NN NN NN NN NN NN NN NN
Year
(@) T VA1
28,000
24,000
20,000
z
2 16,000
o
=
§12,000
8,000 — LEER
- = (K18 5% EHR(600/29mm2)
4,000 —
BB R EHR(7219mm2)
0
n O K~ 0 O O o4 &N M S 1N O N 0 O O 4 &N M < 1 O N
N AN AN AN MO ;N N N o;HO N onononon g3 g ST S S S ST S
O O O 0O O 0O O 0O O 0O 0O O 0O O 0O O O O O O O O o
N AN NN NN NN AN NN NN NN NN NN NN
Year
(b)>FV 42
24,000
20,000
16,000
z
m)(
S 12,000
7
o
(o]
8,000
4,000 - = (K18 %KEH#7(600/29mm2)
{EI8 K EHR(719mm2)
0
N OW K~ 0 O O 4 &N M S 1N O™ 00 O O 4 &N M < 1 O N
[ S S I o B AN SN o B o S o o B o B o'a SO s o' M o o O o' B w0 O o o~ N o - - -
O O O O O O O O O O O 0O O O O O O O O o o o o
N AN N AN AN AN NN AN NN NN NN NN NN
Year

(> FUA4 3
5—4.15 EEXLIEREARMRERER

STV F I~ F U A3 THE LR, £ 547 10T X 9 1248 RO L EROE A
IIE, 719 mm 2 2MENL & 720 2046 42 F TICEARINTE 5 Z EBNHER TE -, 7ok, ARERE
ik, HEEBEHROMEL, B HAML EOREEZ T L2 OBRFHZ AW D BE OB ENLE L 7
%,
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(3) HH=MHEEHR

ST LTS L 510 7 A DAL 220KV, 100MVA 0075 F 5003 A % 2HiE
LTS, A 7 LULEFZITILD, N R~ EHEERM ORI 2 Gl LTV 52 BT OFEA
HiE, ARABFELDER 2 E2BHT 2720, ik EORE 2HKITR0, LALRRG,
F =T TR, AL O EELERNTIE U CRBE S5 72 O Rl AR LS A b 1R
Fiowh, ToEMA Y v ERET D,

£ 5 — 4.8 TIREIRIMFIC Tl = ESR & FER AR L ZR Ols~HE L HEE A R
FLIFERAE 5—4.91T57”1,

& 5—4.8 ZEEFOBBRTH

EE T
B 220kV
BE 100MVA
AEAR ONAN/ONAF
—REFE 220kV+10x1.25%
—_RERE 33kV
=REFE 6.9kV (£ &
Ry LTI —TF YNynO(d)
HV : 1050kV
LIWV HVN : 95kV
LV : 170kV
HV : 460kVrms
AC HVN : 38kVrms
LV : 70kVrms
%z 13%
ES 1200m

Ko AT NULRBEITEATEDOL g2 BE

x 5—4.9 TRZHEEREFIZHEEROBETELBEEE (REHH)

HRI=48
EE=H Ve
(oLTC 1) U, Wi
w 3,000 3,000 3,000
#E %k (mm) | L 8,200 4,800 3,700
H 4,200 3,700 3,700
EiEE=E (ton) 88 50 47
AEE U9 HEIH 1 3

£ 5 —4.91RT K Dl AHAES T, B E NS 88ton & 72V | KIS AR
TIE, HREEEED S0ton (T2 HND 2 ENHERTE 5, X U F=7 Tl Bk fE(c
FEHERICHENH Y, HEZBR LG AEERI T EOND, /o, NL—TJ 2830 EE
25 56ton & HLE T DAL, WITHIRSH T ONTWDEATL H Y . BARR 22 B3 2 Wit
T ORI L ELROE ., BERSEIX S H OB & 2 it L, Rt &2 34 2 S BN
»H5b,

(4) ZXEREEEE

REAREEE L. BAE K 5—4.1 6 |RTIHICHA20 yELUETEHASINL TV,
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5-3-1 HICRLH L72S, EEMAMEREELENTL 2 LT, EESFEERE RO EFERFIC
MW LEOMGE R Ot IRE, 7 — 27 R —r 7 7 v oA — N2 X D BRREEE A I 5

TENTE D, TITE, EEMNMEEEZENT L Z LI2L D, BEMROMRE 2/
j‘%c

[T A R VERR
5—4.16 ZEAMTEEOEANKR

EFERER AR, EEMRFHCO L O AN 5 2 LA HR, FRROMRMHIFFTE
60

v B ZENHEEERE @EEREIR LEXREEROR L#RE
v EERBREREIECED A TS U REOHIE

5) FEMLICEIBHEBRMERAL (EFELAR)

EE IS X DRFREEIAZBRTNCHTZ0 . LLFOLRMIC TRFEHERLERE L,
CFTERESED

AR H © 100MVA

TFHEFHEEEAL £ 5—-4.10\Z5EHOEY,

EMEERRE (C) 1 0.33hr (20 4y) *!

THHEEER (D) @ 42.7%%2

HEEEHIE (B) @ 20 42

31 BRI : SAIDI 67— Z 51 A

X2 EHFeR (D) - ETFRE T72 REMRMERGTA N (2003)

& 5—4.10 100WA BT LI FERYMEEE I BFHOFTER 1 HH-Y DHEEL

FEXR FERH (A) X (EEH) EEIR b~ (B) (PY)
—f& (2kw) 10,000 (95.6%) 1,700
{EE (50kwW) 400 (3.8%) 220,000
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FER EBERH (A) X (EXR) EEa X~ (B) (JPY)
EE (500kwW) 40 (0.38%) 1,100,000
¥AIEE (2000kW) 20 (0.19%) 7,600,000

K1 TREZTH : AAROBNRALOHH &~ — 2 TATE
%2 BHAFERE Y06005 F %%ﬁ%%tﬁﬁhﬁf@ﬁ%%&% S ENEER
AR L OEREEERAICD &< o8- (2007)

GESEEE S
REFIRKIE, TEFK (A) XfEEax N (B) XFFEERH (C) XEFHER (D)
X B (B) [CR VRO, FEEHY OWEFIC TRIFBPELEHOM R, 4
EORFEEAAT TR, K 85 AR FHEN AT L LB SN,

6) FEMLICKIIEREREOT LER

EBICLDBRFEZORKEZRFNCHZ ., UUTORMICCTHHAELRAE LT,
CEERESED

EERE (A) : 100MVA

EEEAT (B) 0 70%

M ERH (C) : 0.33hr (20 43) !

BHEEE (D) 1 42.7% %2

mREHE (B) @ 30 M/kWh

HEEHIE (F) @ 20 4F

1 AERMEERRE - SAIDI 67— % 51

X2 EFHCE (D) - BRI T72 EERMERFTA K (2003)
[EEIC L D HEHEA]

EEICE DRI, BEBAE (A) XOEWAAN (B) XFEMIEERRE (O XEFFHE (D)
X BREME (BE) X Bz (F) ik vsRkdi-, BHOE., # 600 FHO7E EnNED
T EREINT,

7) EERBIEWBRHLEIZKD AV TFURBOHIRE

EERBRIIRIC L D A T F U 2B ORI ERGTT 2ICHT= D L TORMIZTA YT
VAR ERE LT,

CEERESED
HigE g (A) 2 B4
e AE (B) 7 A
ANf# (C) : 50,000 F/ A H
HiEH% (D) :3H
EIEWIM (B) @ 20 4F
[ AT ) 2 ERE]
REMRAGIRIC KD A T 0 28T, FEE (A) XS A (B) X AMEE (C)
X H$% (D) XGEEHM (B) 12X vk, FHOBERE, BitsfFcid, £0445K
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HORA T F o 2ENRET D EREENT,
8) XEAMEEENERAER
K P~ EHBE S BRIV T, it T E AR SR E o B 2308 Lz,

CEERESED
T : 220kV
EEHEE  4km (RA—A 7 AU EZHEE)
ﬁ%ﬁ-woﬁ
DL PR R AR AL - 390 A (T[RRI AR AR e A R )
D67 FRE R 2 B AR EL © IEC60099-8 #EHL, Class Y2, ZMI v v (&
Hﬁan‘f*%)
B A E O il 2 360,000 1~400,000 [ E4HE (A—HIZL VW ERD) Lz
é\ WEESEAE AL, RL4EH~ 16 @H L5,

9) WEMR
DETE I RE R S i X AR RKEH IR - $9 98
EEAREEEEAEA - 8 14EBH~K 16 EH
ARECIE, EEARMEEEERICLY, BAMENM EESND Z EITA, BEEsEIC X

DALTF U ZEPHETE D720, %@@ﬁ%%iﬁ%“ ENHERTE T, Atk BARRY
72 BRFE 2 A D BRI E ORI 21TV B RIS 2T 2 L ERH D,
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FOE AT VA OHEERER F—LIIRES

6—1 BEARST VA DG

FHA L N R~z T, 202041 A 28 H225 31 HD 4 HIE, TANESCO, = R/L¥—4., M
FHEEICKT LT, AREES | 0o H 5 EONEEMET DRI 7 N 774 v bdR— N OEE
LEAEOWHMA, Wi, WOICY A MR 2 FEhE L7,

HEMDPTAT T VBT = a Tl RERED L E =2 =R L ZEIT~OAMBLy D& X
Ji. R R~ s BRI R I ORI A T, 3 DO I &R LT, Z =71
EDEEAT T,

<HRAEHOHETIA>

AEMII T U et Mt OFEMZ A L, RIS TFTOREENS, > F U A1 L IidvF U A
21K DB EHELE L 72,

B REERAFEE. $930 FROBENFTEREICE OIS FEICRE > =HRHETH S,
B —EREIARCETREL TS,

B —ERAREIREDA VT T UALNRBICERTEIEICHEY . A UTFURICEDOT M
PEAICRYNELTLES.

<TANESCO BT~ MoE ¥R F 1) 74>

L L7235, TANESCO & =R /LFX—E1EL, IROFERBEHENS TV A 31285 —FEBA%s & bt
L7,

B BREEFNEERTE D,
B RERBICHOE > TRBGERBICLHIETE S,
B 2FREEIRMEIIAONS,

HIZ TANESCO (%, 7V aZBEfTE COHRi a5 T, #HERIC LD 2 [BIFREFHOEER % i
el LT, UMM CITIAERROZERE D X HEIEEZRDT,

6—2 MEBERELZEZELEFFYEPEXBERMMARHE () OBE
6—2—1 EEERBHENEER
(1) FILAZTEBRZEH- K FEEE 220 kV Rk (Ri&RE)

Z P =T M E DOWHEEOMR, A 7 LUEBF L ¥ o REBFHOEERL— FNEE
L7220 TV BB OKRERS T 2 o AREEIELS 2@ T 5 L9 EE SN, DI
D, A7 LUEERTL 2 REEHHAD 2 FRME SN DBRS, €D 2 BIFRA 2% 2 R EE
FHChl E R E N, T aBEHNTH ST a oAREEFPLOEEREZGISHINLZ L L



2%, FIF1RO2 BREETHD, 6> T, EOTTF U FITEBNT b RO EREIZIEILF
Ly FNAaBEAEFa L REETNOHREIND, ZORFKKEK 6 —2.11TRT,

T
i Existing  Proposed ;
400KV = = _ i
............................................. | 1220 KV R e I'.—/.
Msalato substation H i
I P e
| |'°'| 220KV i
i IL6] {s‘ 1 | | | | |
! % é % ! T T T T T ihumwa substation!
! [ ! [
L S Y i lj’_l Iil I—o-I 220 kv :
L Y Y P : 1 1T | | | | :
I 400 kv I | "6' I
i SEFias i ! !
: = i I !
! 2x ,I’ 4 SGR : :
| 250 MVA (L0 '}4.‘\ I 220 kV RING CIRCUIT ! !
ey, ¢0g % 2w I in Dodoma capital city
i :|: Rl ntke Bttt bl i (Final configuration)
[ I
(Zuzusubstation L 1. _1_ . _.

:Kikombo substaon i

| Narco
; substation

[HAT] FaERIER
K 6—2.1 KKTH#E 220 kV R (FEKEE. FIILOAZEERET)

(2) ZEERLE

TANESCO X% T b, £ 72T, a2 ROLERNMEICOWT, BRI MBS w7
BEBME L Tz, F7o, (ERBEN W L AR TE /22 b, TANESCO O X4 ¢) &t
DOEEBFNEIC TR ZED TUE LW & DEFEZZ T 7,

(8) AXXZEEFRIZHITHFaREERAITHPEER/IL—

R RIEEFDN S F 2 L AREEANCHENT Tk, 2 90 220 kV SGR B~ A O Z @i
LHEtEZHELE L T D3, AEOFHE CEEITNIZZ D — 7»»—%@ﬁh@w &gy
ﬁvﬁwTMEMD&% ih LTCAER, —H, ZEFTOSMIEER L, B =2 7 o osMil %

WY, FEEBITNICET/V— hTHGE #éﬁﬁkbtowmma) “kniE, cor—rg
TANESCO FiE O LN TH Y, RV ERHBI L, (K 6 —2.2%8)



220 kV Ring Circuit
(to Msalato)
220 kv
Underground

400 kV e —

400 kv Switchyard !

i
1
1
y
o i T
Singida i 220 kV Switchyard o @ 250 MVA
i 2x30 —T T l
Mvar = l i
- ith :
NE 250 é}@ [
I > i : I MVA 400 kV |
220 KV [ D-___i_!! i
Singida i D :
— ! |
I !
- omva ! [
Vacant | i S P RN AP AU ... —
bays 20 Mvar @@
T - BRY
T ey s PR I: ~ Outdoor 400 kv
v :a‘;:z--—--— - : ‘Il Switchyard Chalinze
: r [ — — = | i
1 : : ;
|:
1 !
\ : ! I— I_“_'! Control
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Chief Consultant / Substation

Power Demand Forecast and

DAY DATE Planning (2) / Distribution Substation Planning (1) Transmission Planning .
. Power System Planning
Planning
16:30(Lilongwe)-20:40(Dar es |20:35(Fukuoka)- 10:35(Fukuoka)-11:55(Tokyo) |20:35(Fukuoka)-
Salaam) by ET42 22:00(Seoul/Incheon) by by LH4915 22:00(Seoul/Incheon) by
07135 15:20(Tokyo)-19:10(Frankfurt)|OZ135
1 | 2020.1.25 | SAT 23:50(Seoul/Incheon)- by LH717 23:50(Seoul/Incheon)-
05:05+1(Dubai) by EK323 21:35(Frankfurt)- 05:05+1(Dubai) by EK323
06:25+1(Addis Ababa) by
| H9694
Team Meeting 10:30(Dubai)-15:00(Dar es 09:45(Addis Ababa)- 10:30(Dubai)-15:00(Dar es
2 2020.1.26 | SUN Salaam) by EK725 12:35(Dar es Salaam) by Salaam) by EK725
Team Meeting LH9665 Team Meeting
09:30~ Courtesy call to JICA Tanzania Office
3 2020.1.27 | MON - Explanation and discussion of draft final report and survey schedule
16:00-17:00 [Air Tanzania] Dar es Salaam - Dodoma
08:30~ Meeting with TANESCO at Dodoma Regional Office
- Courtesy call and Explanation of objectives, Schedule
4 2020.1.28 | TUE 10:00~ Courtesy call to TANESCO Ménagemgnt ét Dodoma Regional Office
- Courtesy call and Explanation of objectives, Schedule
14:00~ Courtesy call to Ministry of Energy (MoE) with TANESCO at MoE
- Courtesy call and Explanation of the Proposed Dodoma Power System Planning
08:30~ Meeting with TANESCO at Dodoma Regional Office
10:00~ Presentation-1 of Draft Final Report by JICA Study Team
5 2020.1.29 | WED 11:00~ Presentation-2 of Draft Final Report by JICA Study Team
15:00~Meeting with Ministry of Finance and Planning (MFP)
09:00~ Site Survey with TANESCO
6 2020.1.30 | THU - New candidate site for Msalato Substation
- New candidate site for Ihumwa Substation
10:00~ Conclusion of the Technical Memorandum at TANESCO Dodoma
7 2020.1.31 | FRI |17:30-18:30 [Air Tanzania] Dodoma - Dar es Salaam
- Preparing meeting materials 16:30(Dar es Salaam)-
8 2020.2.1 | SAT |- Drafting the Final report 23:05(Dubai) by EK726
- Team Meeting
- Preparing meeting materials 03:30(Dubai)-
- Drafting the Final report 16:50(Seoul/Incheon) by
9 2020.2.2 | SUN |- Team Meeting EK322
18:15(Seoul/Incheon)-
19:35(Fukuoka) by 07136
11:00~ Meeting with TANESCO at Ubungo
10 | 2020.2.3 | MON|14.00~ Meeting with SMEC and TANESCO at SMEC office
10:00~ Meeting with the AfDB at AfDB office
11 2020.2.4 | TUE
09:00~ Meeting with the AFD at AFD office
12 2020.2.5 [ WED|11:00~ Meeting with the World Bank at WB office
14:00~ Report to JICA Tanzania Office
15:35(Dar es Salaam)- Stay in Dar es Salaam 23:20(Dar es Salaam)-
13 2020.2.6 | THU |18:05(Johannesburg) by 06:15+1(Zurich) by LH5889
SA187
13:45(Johannesburg)- Stay in Dar es Salaam 09:25(Zurich)-10:20(Munich)
14 2020.2.7 | ERI |06:10+1(Singapore) by by LH2367
SQ479 15:30(Munich)-
08:05(Singapore)- Stay in Dar es Salaam 10:55(Haneda) by LH714
15 2020.2.8 Sat |15:35(Haneda) by SQ632 13:20(Haneda)-

14:50(Hiroshima) by LH4886
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TRILF—E
Ministry of Energy (MoE)

Mr. Leonard R. Masanja Commissioner for Electricity and Renewable energy
Division
Eng. Innocent G. Luoga Assistant Commissioner for Electricity
Mr. Juma Mkobya Acting Assistant Commissioner for Electricity
Development
Eng. Christopher Nyondo Acting Assistant Commissioner for Electricity
Eng. Salum Inegeja A= VE SV b e
Eng. Dauson Kamaka S ety s
Eng. Christopher Bitesigirwe TEXLF—TL =T
TR EERRARESE
Ministry of Lands, Housing and Human Settlements Development (MLHHSD)
Prof. John Lupala R~ E#E~22—7F &k
a7 12—
Mr. Alfred Luaudo BiEETH ST —
R Al - BME Y
Ministry of Works, Transport and Communications (MoWTC)
Eng. Emmanuel Wansibho Raphael TEWREEER T AL T A —
Ms. Mkude Kibode HUR AL Y

T4 H YV (RR=)
City Council Dodoma (CCD)
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1. Objectives & Expected output of the Survey

<Main Objectives>

B To confirm progress and details of the Dodoma National
Capital City Master Plan,

M To conduct a survey to investigate and analyze the current
and future power demand, facilities, system and applicable
guality infrastructure for Dodoma Capital City District, and

B To contribute to JICA's cooperation policy consideration for
Dodoma Transmission and Distribution network expansion.

<Expected Output>

B Updated transmission and distribution development plan
for Dodoma urban area proposed by JICA Study Team

2. Scope of the Survey

€ Power Demand Forecast

* Review the existing power demand forecast predicted by
TANESCO and propose updated power demand forecast.

€ Power System Planning

e Allocate the updated power demand to proposed
substations.

* Review the existing power system and expansion plan.

* Propose power system configuration for Dodoma Urban
area with recommended voltage level.




2. Scope of the Survey

€ Transmission Planning
* Review the existing transmission plan.
* Propose transmission plan and alternatives (if any).

€ Substation Planning

* Review the existing substation plan.

* Propose substation plan based on the discussion with
TANESCO, result of power demand forecast for substations
and power system plan.

€ Distribution Planning

e Review the existing distribution plan.

* Propose distribution plan based on the discussion with
TANESCO, result of power demand forecast for substations
and power system plan.

3. Power Demand Forecast

A) Scope of the survey
In order to analyze and investigate the current and future

Plan for Dodoma capital city area, to establish load forecast for 30 year
—Target year 2047

B) Reference documents

® Power System Master Plan (2016): prepared by JICA
® Establishment of power demand forecast (2018)
: Prepared by TANESCO
® Dodoma National capital city master plan(2019) :Prepared by Ministry

of Lands, Housing and Human settlement Development




3. Power Demand Forecast

C) Precondition of demand forecast

@ The forecast period
-Short term 2019 to 2022

—-Medium term 2023 to 2037
—long term 2038 to 2047

€ Total anticipated load for specific loads for

movement of capital city function to Dodoma)
-104.8MW (the load will come in 2020-2029)

3. Power Demand Forecast

D) Current Dodoma situation
€ The current peak demand for Dodoma region
-30.6MW (28t November 2018 recorded)

€ Population growth in Dodoma region
~Compared numbers described in Dodoma MP with expected ones in PSMP2016

[ population growth in Dodoma region ] (thousand)

2012 2015 2016 2017 2017/12
PSMP2016(expected) 2,083 | 2,234 | 2,281 | 2,329 2.3%
Dodoma MP(Actual) 2,083 — 2,265 | 2,312 2.1%

€ GDP growth
—~Compared actual value with expected values in PSMP2016
Senerio setting in PSMP 2016 Actual
2013-15]2015-20{2020-25]2025-30{2030-35|2035-40| 2011-2015 | 2013-2018
HIGH 7% 8% 8% 8~10% | 8~10% [ 8~10% Average Average
BASE 7% 7% 7% 6% 6% 5% 6.4% 6.7%
LOW 7% 6% 6% 5% 5% 4% D (*2)
*1 AFDB

*2 National bureau statistics in Dodoma




3. Power Demand Forecast

E) Precondition of demand forecast

® Electricity demand growth rate

Since actual GDP growth rate is less 7%, Scenario Low case
of PSMP is selected

2019-2022 8% 9%
2023-2037 7.8% 7%
2038-2047 6.4% 5%

*Average value for corresponding period from the growth rates
forecasted in PSMP 2016

3. Power Demand Forecast

F) Result of demand forecast

(MW)| 2018| 2019] 2020| 2021| 2022| 2023| 2024| 2025| 2026| 2027| 2028| 2029
JICA survey team 30.6| 33.04| 46.16| 59.49| 73.04| 86.79] 100.8| 115.1]| 129.6| 144.5| 159.8[ 175.4
TANESCO 2018 31.4] 34.2] 48.1] 62.2| 76.6] 90.6]104.7| 119]|133.6] 148.5| 163.6] 179.1

(MW)| 2030| 2031| 2032| 2033| 2034| 2035| 2036| 2037| 2038| 2039| 2040| 2041
JICA survey team 181]186.9] 193.4| 200.3| 207.8]| 215.9] 224.6] 234 242.3]| 251.1] 260.5| 270.5
TANESCO 2018 184.1]| 189.4] 195.1] 201.2] 207.7| 214.7] 222.2] 230.2| 236.3| 242.7| 249.5]| 256.5

(MW)| 2042| 2043| 2044| 2045| 2046| 2047
JICA survey team 281.1]292.5| 304.5| 317.3] 330.9| 345.4

TANESCO 2018 264[271.8] 280]288.6|297.6] 307.1
. oy s Demand forecast
Necessity capacity in 2047 "
JICA team value
JICA 432MVA w TANESCO dvalue

TANESCO: 384MVA

Load demand(MW)
N
8




4 Power System Planning

Basic planning policy

v" High reliability electricity supply to Government city (Ihumwa S/S)

v High quality electricity supply (maintain voltage level, low
interruption rate, etc.)

v" Backup configuration

v" Long Project Life (approximately 30years)

v Appropriate specification of facilities (capacity, voltage level, etc.)

v" Cost Effectiveness

v" Low loss

4. Power System Planning

Purpose of New substations

Power supply for
Ihumwa S/S € Government city
€ Other specific load in government city
Zuzu S/S € New industrial zone (western area)
€ Dodoma central area
Msalato S/S € New airport and EPZ

& Dodoma north area
Kikombo S/S € Dodoma east & south area




4 Power System Planning
Demand allocation for each S/S

4. Power System Planning

Demand allocation for each S/S 400 kv
220 kv
] [ _— 132k
Msalato _— 33 kv
Singida

Unit | 2030 | 2035 | 2040 | 2045 | 2047
Load MVA | 41.41 | 50.78 | 62.74 | 77.96 | 85.50

Unit | 2030 | 2035 | 2040 | 2045 | 2047
Load MVA | 67.48 | 85.37 | 108.21 | 137.27| 151.67

A4

ZuZu lhumwa

Kikombo

o | I
Iringa

Unit | 2030 | 2035 | 2040 [ 2045 | 2047
Mtera Load | MVA | 1691 | 24.67 | 34.58 | 47.19 | 53.44

v
Unit | 2030 | 2035 | 2040 | 2045 | 2047
Load MVA | 98.42 [106.18]116.09 | 128.70 | 134.95




4 Power System Planning

Voltage level comparison at base case(220kV & 132kV)
Simple Single Line Diagram with 220kV

i Legend

|

H Existing Propos:
400 kV - —
220 kV - —

[ T \VA—— !
E l;.’-"' Msalato substation
[ © | 220 kv

—1 1 1
I?;l LSI ; i ; lhumwa substation
IXI lil 220 kV
3 x50 MVA ] 1 |-O-! 1 i 1 I

oo é éaé 5

3 x 100 MVA

ed!
!

2x 2. 2
250 MVA [L13 (203

I . 5 20k

it Sl el Pt bt &

|
’l-‘ Kikombo substation

220 kV
1 1 1

4. Power System Planning

Voltage level comparison at base case(220kV & 132kV)
Simple Single Line Diagram with 132kV

Msalato substation

|'°'| 132KV

=?>J =?>J é é g lhumwa substation
"tl 'il I-O-! , 13I2kv ,

3 x50 MVA

1 1
r
I 220kV
2x 3x 100 MVA
300 MVA
|'°'| |i| lj’_l 132 kV
1 1 1
Zuzu substation ?I
Kikombo substation
i 132kV
1 1

“ILL

3 x30 MVA

SN
@ N
[SR=]
= =
<<
11
11
|13




4 Power system planning
Voltage level comparison at base case(220kV & 132kV)
Result of comparison
Items 220kV 132kV
T/L conductor Single Blue jay Twin Hawk
lhumwa {220 kV/33 kV lhumwa | 132 kV/33 kV
Msalato {220 kV/33 kV Msalato | 132 kV/33 kV
_ kikombo:220 kV/33 kV kikombo| 132 kV/33 kV
Substation
220 kV/132kV
300 MVA x 2
Zuzu - Zuzu N .
Additional 132kV Switch
yard
Cost Equivalent
08 (because of additional transformers and 132kV switchyard in Zuzu S/S)
System loss 1 (base) apprx. 5
Result O A

5. Transmission Planning

A) Proposed Ring transmission lines

Base case *Zuzu ->Msalato—>Ihumwa—->Kikombo—->Zuzu (165km)
Option 1 *Zuzu ->Msalato>lhumwa->Narco—->Zuzu(235km)

*Zuzu > Msalato—>lhumwa->Narco—> Chitope
—>Zuzu(355km)

*Including existing transmission line from Chitope to
Zuzu(110km)

*Zuzu—~>Haneti->Msalato—>lhumwa—>Narco
—>Zuzu(390km)

*Zuzu ->Msalato—>lhumwa->Narco—->MteraHPP
—>Zuzu(390km)

*Including existing transmission line from Mtera HPP to
Zuzu(130km)

*Zuzu > Msalato—->lhumwa—->Kikombo—->Zuzu (165km)
*Kikombo—->Narco(50km)

Option 2

Option 3

Option 4

Option 5




5.Transmission Planning (Base Case)

5.Transmission Planning (Option1)




5.Transmission Planning (Option2)

5.Transmission Planning (Option3)




5.Transmission Planning (Option4)

5.Transmission Planning (Option5)




5. Transmission Planning
B) Result of comparison

Line length 165km 235km 355km 390km 390km 215km
(New construction) (165km) (235km) (245km) (390km) (260km) (215km)
© O O A O ©
LLEe Base Basex 1.4 Base x 1.5 Base x 2.3 Base x 1.6 Base x 1.2
Grid Reliability*1 © O A A A ©
Social Impact*2 O O © O © O
220kV Ring
T/L
Tapping i 165km
PRINg 15 X Same as
very difficult
. Base case
= = (Existing = —
tower is Cat
220kV T/L
et 70e) (Kikombo to
Narco)
50km
© O A A A ©

*1 Evaluated by the total length of Ring transmission line

*2 Evaluated by length of transmission line that pass through near the residential area

6. Substation Planning
Capacity of transformers (220 kV/33 kV)

400 kv

220 kv

| | 132 kv

Singida 5'?3\'/2?3 3Bk

Unie | 2030 | 2035 | 2040 | 2045 | 2047
Load | MVA | 41.41 | 50.78 | 62.74 | 77.96 | 85.50
Tr Capacity | MVA | 50x2 | 50x2 | 50x3 | 50x3 | 50x3

Unit | 2030 | 2035 | 2040 | 2045 | 2047

ZuZu Ihumwa
> Load MVA 4 . 108.21| 137.27 | 151.

310MVA a 67.48 | 85.37 | 108 37.27 | 151.67 100MVAX3

Tr Capacity | MVA | 310 310 310 310 310

Kikombo
30MVAX3

Iringa

Unit | 2030 | 2035 | 2040 | 2045 | 2047
Mtera Load MVA | 16.91 | 24.67 | 34.58 | 47.19 | 53.44
Tr Capacity | MVA | 30x2 | 30x2 | 30x3 | 30x3 | 30x3

v

Unit | 2030 | 2035 | 2040 | 2045 | 2047
Load MVA | 98.42 [ 106.18 | 116.09 | 128.70 | 134.95

Tr Capacity | MVA | 100x2 | 100x2 | 100x3 | 100x3 | 100x3




6. Substation Planning

Base case

é Legend :
H Existing Proposed !
............................................. L 400kV = = —_—
"Msalato substation I [ 220kv == —
I | D12k - - —
i |'°'| 220KV i R, J
i | | 1 1 | | 1 1
|
e I I
! : lhumwa substation !
i 3 x50 MVA | |
Ll T 22 |
e O : — 1 T I I —T :
| 400 kV ' ' 'x' |
i R ! I i
: }- o | | |
| 2x I 4 : : .
j 250MVA {162 (16> | | 3x 100 MVA i
- p I o e ¢ et — e — s — o — o — ot ot — [ R—
IS T S A ST
[— T PRI R PN -
SGR i |-O-| 220 KV i
i 1 1 1 | |
i !
| 3x30MVA |
{Kkombo substation " ] i
26
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6. Substation Planning
Option-5
! Legend i
i Existing Proposed !
............................................. L 400KV - — —
"Msalato substation ! {220k == —_
| | P12kV == _—
I | 220 KV i ! is
| | 1 | | 1 1 1
e | N I
! | : Ihumwa substation!
i 3x50 MVA | i '_‘LI 'jil i
HENT Sy PP : |'°'| 220kV :
| |
i I : | — - I I  — :
i 4ok ! ! ';I;' !
i BERREh ! ! !
: o | i i
oo LT ! I
| 250 MVA (A (LdD | | 3x 100 MVA |
| LN I- H
iy i 1 I 1 20k :
|

|

! !
Loy e !

i | | 1 1 1

H 1

! _

! 2 x 30 MVA

i 033kv) & &y 0 1000 o He——e—— = |

|

i Kikombo substation

Narco substation

1 30 MVA
(220133 kV)




7. Distribution Planning

€ Existing Power Supply

Power supply for Dodoma region

(Customer-base)

Approx.
Approx.
Approx.

85.5% from Zuzu
13.1% from Kondoa
1.5% from Others (Iringa, Morogoro, Tanga)

28

7. Distribution Planning € Existing Distribution Line

DISTRIBUTION NETWORK INFORMATION - Supplied from Zuzu substation
NUMBER | LENGTH OF
33/11KV SUB STATION NAMES OF 11KV AND OF 11KV AND | LENGTH OF | NUMBER OF
2200 NAME AND CAPACITY 33KV FEEDERS TRANSFOR| 33KV LINE | LV LINE (KM) | CUSTOMERS LI SOl 3SR AR
MERS (KM)
zZuzu MPWAPWA 363 1,389 726 30,855 |CHAMWINO, KONGWA, MPWAPWA&GAIRO
CHAMWINO 73 87 146 6,205 |[CHAMWINO
MZAKWE 1 33 1 1 [MZAKWE WATER PUMP
MNADANI - 15 - - [IMNADANI SUBSTATION
TOWN - 7.2 - - [DODOMA MUNICIPAL
BAHI 33 61 66 2,805 |BAHI DISTRICT
INTERCONNECTOR - 1 - - |POWER STATION
MPWAPWA-TOWN 17 26 34 1,445 [IMPWAPWA DISTRICT COUNCIL
TOWN (10MVA) INDUSTRIAL 36 32 72 3,060 |ILAZO, MAKOLE, IPAGALA
TOWN NORTH 32 34 64 2,720 IMAJENGO, AIRPORT, JAMHURI, MJI MPYA
TOWN SOUTH 22 17 44 1,870 [UZUNGUNI, GENERAL HOSPITAL
POWER STATION (5MVA) (ZUZU SOUTH 28 16 56 2,380 |UZUNGUNI, KIKUYU
BRICK/BUSH 38 142 76 3,230 [MVUMI, MPUNGUZI, BIHAWANA
ZUZU NORTH 59 21 118 5,015 INDACHI, NKUHUNGU, AREA A
MNADANI (15MVA) MNADANI-TOWN 43 28 86 3,655 |AREA C, AREA D, AREA E, MAILI MBILI
MNADANI-VEYULA 27 33 54 2,295 IMAKUTOPOLA, VEYULA, MSALATO
MZAKWE MAMBA YA MBALI 10 12 20 850 [MAMBA YA MBALI
BOOSTER PUMP 2 0 4 170 |MZAKWE BOOSTER PUMP
KILUNGULE&MUNDEMU 11 15 22 935 |KILUNGULE, MUNDEMU
Source: Received from TANESCO in October, 2019
DISTRIBUTION NETWORK INFORMATION - Supplied from outside fo Dodoma region
NUMBER
Source ) OF LENGTH OF | LENGTH OF | NUMBER OF
Region/District Source Substation NAMES OF FEEDERS TRANSFOR | HT LINE (KM) | LV LINE (KM) | CUSTOMERS REMARKS/AREA OF FEEDER SUPPLY
MERS
IRINGA TAGAMENDA KILOLO 14 82 84 1,063 [MPWAPWA
TANGA KILOLE HANDENI 2 33 12 165 |KITETO KIJUNGU
MOROGORO |MSAMVU BEREGE 4 12 24 126 |GAIRO IYOGWE, MAKUYU
Kondoa Bicha KIBAYA 87 320 174 7,395 |[KONDOA AND KITETO
PAHI 33 230 66 2,805 |PAHI, KOLO, MNENIA
KONDOA 23 58 46 1,955 |[KONDOA DISTRICT COUNCIL

Source: Received from TANESCO in October, 2019




7. Distribution Planning

€ Existing Network
* Network Configuration
- Radial network
- 33kV, 11kV O/H 33kv
* Primary Substation 11kv
- Zuzu substation congus
e Secondary Substation
- Town substation
Dodoma National

- Mnandani substation Capital City Mpwapwa
- Mzakwe substation

Figure: Power Supply From Zuzu substation

30

7. Distribution Planning

€ What is happening on the existing network?

(To be analyzed)

e Technical Loss
e Non-technical Loss

Figure: Lost Revenue Due to Feeder Outage
Source: Received from TANESCO in October, 2019

€ Countermeasures by TANESCO
e Replacement, Upgrading, Extension, Expansion




7. Distribution Planning

€ What is on-going, planning?
* Distribution Control Center (DCC)

* Rural Electrification for 21 villages in Dodoma region (REA
l1l Round 1)

* Improvement of Town substation with 2 x 15MVA-33/11kV
transformers

* Improvement of Mzakwe substation with additional of 1 x
10MVA-33/11kV transformer

* Improvement of Mnadani substation with additional of 1 x
15MVA-33/11kV transformer

e Distribution Master Plan

- Load forecast study for short term (5years), medium term
(10years) and long term (25 years), etc.

32

8.Tentative Schedule

2019 2020

9 10 11 |12 1 2 | 3

B Analysis in Japan _T
M Draft Final Report

M Final Report




Thank you for your attention
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1. Background — (1)

» In order to ensure the quality and reliability of electric
power, a transmission and distribution network
expansion plan in DODOMA urban area is being
investigated by TANESCO.

What is Quality Infrastructure ?

1. Background — (2)

» A transmission and distribution network ensures that
the quality and reliability is considered as Quality
Infrastructure which has following features.

v" High quality

v" High reliability

v" Cost reduction

v Reduced environmental impact

v Improved maintenance and inspection
v Etc.




1. Background - (3)

» We would like to introduce

latest technologies.

» We would like to know;
What are you interested in?
What do you focus on?
What are your challenges?

Proposed Electrical
Network for Dodoma Urban

3. Outline of LATEST Technology
(a) Low-loss distribution transformer —> | Costreduction

» Lowers hysteresis losses
» Have very thin laminations - Eddy current losses reduce as
compared to Iron.

Source: Based on manufacture catalog

Amorphous Metal Distribution Transformers




3. Outline of LATEST Technology
(b) Low-loss conductor - | Cost reduction

» Low-loss conductor has improved aluminum occupancy by
adopting trapezoidal aluminum conductors.

» As a result, transmission loss can be reduced by
approximately 20%.

All aluminum wires are
trapezoidal shaped wires

[ Aluminum wires ]

Same total
diameter

Smaller than
ACSR core

. Sy
Conventional [

I
] Low Loss Conductor
ACSR

LL-ACSR

Source: Based on manufacture catalog

Low Loss Conductor LL-ACSR

3. Outline of LATEST Technology

(c) External gapped transmission line arresters(EGLA)
—> | High quality High reliability

» When a lightning strikes transmission tower or power line conductor,
transient overvoltage will be induced across the insulator.

Steel wire

» EGLA, consisting of arrester body
and series air gap, is installed in
parallel with the insulator to be
protected.

» EGLA can prevent instantaneous
voltage drop and power outages
due to permanent ground faults.

Source: Based on Technical paper

EGLA for 77 kV System




3. Outline of LATEST Technology

(c) External gapped transmission line arresters(EGLA)
— | High quality High reliability

D » There are no arc horn for
about 800 km from IRINGA to
MWANZA on transmission

About800km  tower

» In order to increase system
reliability, additional
installation of arc horns and
EGLA are recommended.

3. Outline of LATEST Technology
(d) Low-loss transformer = | Cost reduction

» Low-loss transformer with low-loss silicon steel sheet as the
core material

Source: Based on manufacture catalog

765kV Class Power Transformer




3. Outline of LATEST Technology
(e) Special 3 phase transformer - Reduced environmental impact

Ordinary 3 phase Special 3 phase

Shipping size
» Special 3 phase transformer can be applied to areas where

transportation weight is limited and transportation methods are
specified.

3. Outline of LATEST Technology Reduced

environmental

(f) Low SF4 gas leakage rate - impact

» Itis important to reduce gas leakage rate.
To consider environment protection
To secure high quality and reliability for long term usage

Factory Test Site Test
Latest Technology <0.1 % /year <0.1 % /year
IEC Standard <0.5 % /year <0.5 % /year

» Due to the low gas leakage rate, the deterioration rust of the flange
can be suppressed, therefore substation facilities can be used for a
long time.




3. Outline of LATEST Technology o Cost Improved
(g) Gas insulated transformer(GIT) | relabilty | reduction | "2 erance and
mspectlon

Source: Based on manufacture website

Comparison of Oil-immersed Transformers(OIT) and GIT

> Features GIT as follows;
v" Non-Flammable, Non-Explosive
v No fire-fighting system requirement
v Flexible arrangement
v Easy maintenance

v" Reduction of installation ieriod

3. Outline of LATEST Technology

, Improved
. High Cost .
(g) Gas insulated transformer(GIT) > reliabilty | reducton malir:]tg;::ucoenand

Source: Based on Technical papers

110kV-50MVA GIT 275kV-300MVA GIT
(Low pressure type) (High pressure type)




3. Outline of LATEST Technology
(h) High seismic resistance of substation equipment

= | High reliability
» To apply substation equipment with High seismic resistance in

order to improve the reliability of infrastructure.
» Substation equipment that reflects the experience of many
earthquakes should be adopted.

Source: Based on Technical papers

Damages of 275 kV air circuit-breaker

bi the Great East Jaian Earthiuake

3. Outline of LATEST Technology
(i) Special protection system (SPS) = | High reliability
To monitor the condition of the power system in real time
To prevents power outages when an accident occurs

To minimizes the effect of accident.

50. 0 oy < <o L
< | N Optimal frequency
T
? Frequency control by SPS
Q No Control
o Limits of generator operation
b ST R
1 Time [s]
Power loss

Conceptual diagram of Special Protection System




3. Outline of LATEST Technology
(j) Spring operation mechanism for Gas circuit breaker

—> | High quality High reliability

» Maintenance free

v’ Less electrical / mechanical parts
—less chance of failure

» High efficiency

v’ Stable operating characteristic
- Negligible degradation of spring characteristics

v’ Efficient energy consumptlon by torsion bar spring
: Tripping spring

Closing spring

Source: Based on Technical Paper

300KV Torsion bar Spring Mechanism

3. Outline of LATEST Technology
(k) Compact GIS = | High reliabilty Cost reduction

» The advantages of using Compact GIS are as follows:

v Reduction of installation area

v Realization of Bay transportation including Local Control Panel(LCP)
—~>High quality by omitting LCP and Bay connection work on-site
—~>Reduction the installation period

145 kV GIS
for City Center Substation 330 kV GIS
in Dar es Salaam




3. Effects of Applying LATEST Technology (Summarize)
High High Cost Reduced _ Improved
. 2 . environmental | maintenance and
quality | reliability | reduction . . )
impact inspection
DISt“b.L.Jtlon (a) Low-loss distribution transformer O
Facility
o (b) Low-loss conductor O
Transmission —
facilities (c) External gapped transmission o) )
Line arresters
(d) Low-loss transformer O
(e) Special 3 phase transformer O
() Low SF6 gas leakage rate @)
(9) Gas insulated transformer @) O O
Substation | (h) High seismic resistance of o
facilities substation equipment
(i) Special protection system O
() Spring operation mechanism for
Gas circuit breaker (GCB) O O O
(k) Compact type GIS O O

Thank you for your kind attention
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DODOMA NATIONAL CAPITAL CITY MASTER PLAN

Proposed Transmission Line Route and Location of Substations
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1. Introduction

<Main Objectives>

B To confirm progress and details of the Dodoma National
Capital City Master Plan,

M To conduct a survey to investigate and analyze the current
and future power demand, facilities, system and applicable
guality infrastructure for Dodoma Capital City District, and

B To contribute to JICA's cooperation policy consideration for
Dodoma Transmission and Distribution network expansion.

<Expected Output>

B Updated transmission and distribution development plan
for Dodoma urban area proposed by JICA Study Team

1. Introduction (Scope of the Survey )

€ Power Demand Forecast

* Review the existing power demand forecast predicted by
TANESCO and propose updated power demand forecast.

€ Power System Planning

e Allocate the updated power demand to proposed
substations.

* Review the existing power system and expansion plan.

* Propose power system configuration for Dodoma Urban
area with recommended voltage level.




1. Introduction (Scope of the Survey )

€ Transmission Planning
* Review the existing transmission plan.
* Propose transmission plan and alternatives (if any).

€ Substation Planning
* Review the existing substation plan.

* Propose substation plan based on the discussion with
TANESCO, result of power demand forecast for substations
and power system plan.

€ Distribution Planning

* Review the existing distribution plan.

* Propose distribution plan based on the discussion with
TANESCO, result of power demand forecast for substations
and power system plan.

2. Power Demand Forecast

<Dodoma Demand Forecast>

B Validity of the demand forecast for Dodoma implemented by TANESCO has
been judged in consideration of
® Long term demand forecast cases of PSMP2016 as the base
® Specific loads by relocation of the capital function to be additionally considered.

TANESCO 31 48 119 184 215 250 289 307
JICA Study Team 31 46 115 181 216 261 317 345
Comparison
400 JICA survey team forecast TANESCO'’s Forecast

S 300 TANESCO forecast

Similar to Low case of PSMP2016

Judged valid

Demand forecast(MW




2. Power Demand Forecast

<Demand Allocation for Substations>

B Purpose of Substations

lhumwa * Government city
* Dodoma east & south area

Zuzu * Dodoma central area
* New industrial zone
(western area) l
Msalato * New airport and EPZ I

* Dodoma north area

Kikombo « Dodoma east & south area

Zuzu supply area
Msalato supply area

[] thumwa supply area

Kikombo supply area

2. Power Demand Forecast

<Demand Allocation for Substations>

B Base Case

400kV

220kV
| [
Singida Msalato
year [load(MVA)
2025 27
2030 | 41
2035 49
year [load(MVA) 2040 | 59 year_[load(MVA)
2025 45 2045 72 2025 61
2030 69 2047 79 2030 [ 100
ZuZu —>| 2035 82 Ilhumwa 2035 120
2040 99 2040 | 144
2045 | 120 2045 | 175
2047 | 131 2047 | 191
Kikombo
Iringa
year [load(MVA)
Mtera 2025 12
2030 16
2035 19
2040 | 23
2045 28
2047 31

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIII



2. Power Demand Forecast
. [ ]
<Demand Allocation for Substations>
B Option (with Narco substation)
400kV
220kV
| [
singida Msalato
year |load(MVA)
2025 | 27
2030 | 41
2035 | 49
year [load(MVA) 2040 59 year [load(MVA)
2025 45 2045 72 2025 49
2030 69 2047 79 2030 )
ZuZu —>| 2035 82 lThumwa > 2035 100
2040 | 99 2040 | 121
2045 | 120 2045 | 147
2047 | 131 2047 | 16l
Kikombo
[ |
Iringa
year |load(MVA)
year [load(MVA) 2025 15
Mtera 2025 8 2030 | 21
2030 12 Narco 2035 25
2035 14 2040 | 30
2040 17 2045 36
2045 20 2047 | 40
2047 | 22

3. Power System Planning

<Basic Policy>

B Ensuring high reliability in power supply to government
offices district

B High-quality power supply
(maintain voltage level and low power interruption rate)

B Back-up capable system configuration

B Long life facilities with a target of 30 years
B Appropriate specification of facilities

B Economy

M Low loss




3. Power System Planning

<Study Results>

B \Voltage class of ring circuit system

» 220kV is advantageous than 132kV as long as future demand
exceeds 150MW in 2047 considering life cycle cost of the ring
configuration of Dodoma transmission line system

B Concept of ensuring reliability
» Transmission line

v Double circuit VS Two routes of single circuit
Installed on the same tower (No sharing tower for circuits)

v Application of EGLA (external gapped transmission line arrester)
» Transformer
v" Multiple transformers configuration

v" Expansion according to demand growth

3. Power System Planning
<Study Results>

B Power Supply for Narco substation

In case step-by-step development
To be fed from Ihumwa substation instead of Kikombo substation

To Singida S n

Msale n

Zuzu S




3. Power System Planning

<Study Results>

B Transmission Line to Narco substation

132kV voltage is appropriate for the demand of Narco substation

Power source is only one, i.e. Zuzu substation

Power supply in Dodoma area will be hindered at emergency situation in Zuzu substation itself.

External power source other than Zuzu substation to the ring circuit
system should be considered.

¥

Narco substation to be positioned for interconnection to external
power source for example Morogoro substation.

¥

Over 300MVA capacity required » 220kV voltage to be applied

3. Power System Planning

<Study Results>

B Transmission Line to Narco substation

ToS laS n
Msale n

lh n

.
it
.
‘o,
Yy
Yy
Yo

Yo
¥
Q
¥
g
Ly

Zuzu S n

S == o 0g0r0
7 |

n¥— ftoa |
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n
n ty

Tol n '

r Station, etc.




4. Transmission Planning

Planning status of the Ring Transmission Line

4. Transmission Planning

Planning routes around Zuzu substation




4. Transmission Planning

Proposal routes around Zuzu substation

4. Transmission Planning

B Proposal routes for the Ring Transmission Line




4. Transmission Planning

B Result of comparison between Planed T/L routes and
Proposal T/L routes

Specifications of proposal routes

Voltage Nur_nbe.r B Transmission line section Line Length
class circuit
220kV Double circuit Zuzu — Msalato 32km +5km
220kV Double circuit Msalato — lhumwa 12km -13km
220kV Double circuit lhumwa - Kikombo 52km - 10km
220kV Double circuit Kikombo — Zuzu 47km - 4km
220kV Single circuit Kikombo - Narco 50km —

- L
5. Substation Planning
Capacity of Transformer(220/33kV)
400kv
220kv
| [
e Msalato
Singida
N Load TR,
U ovva) | ovva
2025 266 | 2x50
Toad = 2030 412 ] 2x50
Year MvA) | (MvA) 2035 49.1 | 2x50
2025 452 310 2040 59.3 3x50 Load TR.
2030 686 | 310 2045 722 | 3x50 Year | mva) | (mva)
ZuZu > 2035 318 310 2047 78.6 | 3x50 lhumwa —>| 2025 60.5 | 2x100
2040 98.7 | 310 2030 | 1003 | 2x100
2045 | 1202 310 2035 | 119.6 | 2x100
2047 | 1309 | 310 2040 | 1444 | 3x100
2045 | 1758 | 3x100
2047 | 1914 | 3x100
Kikombo
Iringa | l
v Load TR.
" U mva) | (mva
tera 2025 116 | 2x30
2030 162 | 2x30
2035 193 | 2x30
2040 233 | 3x30
2045 284 | 3x30
2047 309 | 3x30




L] n
5. Substation Planning
Capacity of Transformer(220/33kV)
400kv
220kV
| [
L Msalato
Singida
Vear Load TR.
(MVA) | (MVA)
2025 26.6| 2x50
. Load TR 2030 412] 2x50
S (mva) | (mva) 2035 49.1| 2x50
2025 452|310 2040 593 | 3x50 Load R
2030 68.6] 310 2045 722] 3x50 Year | vva) | avvay
Zuzu L »[ 2035 81.8| 310 2047 78.6 | 3x50 thumwa | 205 489 2x100
2040 98.7] 310 2030 84.1] 2x100
2045 | 1202] 310 2035 | 1003 | 2x100
2047 | 1309] 310 2040 | 121.1] 3x100
2045 | 1474 ] 3x100
2047 | 160.5 ] 3x100
Kikombo
Iringa
v
Load TR.
Year Load TR.
Mtera (MVA) | (MVA) Year | omva) | avvay
2025 84| 2x30 Narco —>[ 2025 148 | 2x40
2030 11.7] 2x30 2030 207 2x40
2035 139 2x30 2035 24.7] 2x40
2040 168 3x30 2040 298| 2x40
2045 204 3x30 2045 363 | 2x40
2047 222] 3x30 2047 39.5] 2x40

5. Substation Planning
Network Diagram of 220 kV Dodoma capital city [Base case]

! Legend

' Existing Proposed
D Eh ey R PP PRI g | 400kV = = o

: Msalato substation ! L220kV == —_—

: . i i

— _::_ ............... . I 1 I I
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: T 5 220 kV RING CIRCUIT i |
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i |
i |
oo ST : in Dodoma capital city
| 250MVA (L2 (LA !
i |
|
|

<, i 4 _‘[_ i o i — 1.

i e ] et bttt bt |

Sy

Kikombo substation




5. Substation Planning
Network Diagram of 220 kV Dodoma capital city [Option]

220 kV RING CIRCUIT :
in Dodoma capital city | = b

6. Distribution Planning
<Policy for the Consideration>

B To consider existing distribution plans and standard
specifications

B To cooperate with Dodoma Capital Master plan
M To Relief existing distribution network

M To facilitate distribution network development for the
essential loads

M Distribution system configuration
B Economy

M Low loss




6. Distribution Planning
<Study result and recommendations>
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~, ~,
| |
| |
STTAT I, T AT T T T o 33kv
Y vy Yy v v v
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South North North Bush South Mundemu Pump Veyula Town

Planned expansion
for Distribution Network of Dodoma Capital City District

Zuzu Supply Area .

6 Dl L - -
. Distribution Planning
Study result and recommendations>
2025 " Msalato Supply Area 1
|
Load:143.9MVA i |
. | i |
Legend i Vzakwe | I Kikombo Supply Area |
--Distribution Line--------- | 4.4MVA ' | B
33KV [l | !
11kV I I I I N |
Backup(33kV) | . | I I
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4— ( o |
[Lean_Jezorssw I vtk gy, LMV i i
—— I £Pz Lo 1 i
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Proposed Distribution Feeders
in Dodoma Capital City District (2025)




6. Distribution Planning
<Study result and recommendations>

Proposed Distribution Feeders
in Dodoma Capital City District (2025 in stepwise)

6. Distribution Planning
<Study result and recommendations>

Proposed Distribution Feeders
in Dodoma Capital City District (2030)




7. Scenario Study for Transmission System Development Plan

Outline of Dodoma Development plan [Transmission]

ID Outline Remarks
11 Construction of Transmission Line (Zuzu-Msalato) At Zuzu substation, outgoing transmission
220kV Double Circuits Approx.32km line with Cable should be considered
T-2 Construction of Transmission Line (Msalato-lhumwa)
220kV Double Circuits Approx.12km
Construction of Transmission Line (Ihumwa-Kikombo) Outgoing transmission line to Narco from
T-3 220kV Double Circuits Approx.52km Ihumwa should be coordinated in case of
stepwise development
Construction of Transmission Line (Kikombo-Zuzu) Transmission line should be coordinated
7.4 | 220kV Double Circuits Approx.47km with the existing line.
At Zuzu substation, outgoing transmission
line with Cable should be considered
Construction of Transmission Line (Kikombo-Narco) .
o ) In case of one-time development, Narco
220kV Double Circuits Approx.50km (In case of one-time .
development) should be conntected to Kikombo.
T-5

Construction of Transmission Line (Ihumwa-Narco)
220kV Double Circuits Approx.80km (In case of stepwise
development)

In case of stepwise development, Narco
should be conntected to lhumwa.

7. Scenario Study for Transmission System Development Plan

Outline of Dodoma Development plan [Substation]

ID Outline Remarks
Construction of Msalato substation Potential location should be re-
2x50MVA 220/33kV Transformer .

S-1 o . - considered based on the proposal by JICA
One lot of Switching and Information facilities Study team
Construction of Control Building, Civil Works, etc.
Construction of lhumwa substation Potential location should be re-
2x100MVA 220/33kV Transformer .

S-2 . . . considered based on the proposal by JICA
One lot of Switching and Information facilities Study team
Construction of Control Building, Civil Works, etc.
Construction of Kikombo substation

53 2x40MVA 220/33kV Transformer Potential location is confirmed by JICA
One lot of Switching and Information facilities Study team, though not secured
Construction of Control Building, Civil Works, etc.
Construction of Narco substation

S 1x30MVA 220/33kV Transformer Potential location is confirmed by JICA
One lot of Switching and Information facilities Study team, though not secured
Construction of Control Building, Civil Works, etc.

S5 Rehabilitation of Zuzu substation Existing 4-bay space should be secured

One lot of transmission line bay facilities

for outgoing transmission lines

A-3-53




7. Scenario Study for Transmission System Development Plan

Outline of Dodoma Transmission System Development Plan
(In case of one-time development)

7. Scenario Study for Transmission System Development Plan

Outline of Dodoma Transmission System Development Plan
(In case of stepwise development)




7. Scenario Study for Transmission System Development Plan

<Concept>

No. Outline

Construction of lhumwa substation should be completed by the end of
Phase | of the Implementation Plan in Dodoma Capital City Master Plan
(2024), and then immediately construction of Narco substation should
be completed and should be started operation.

Construction of Msalato substation should be completed and started
operation by the end of Phase Il of the Implementation Plan in
" IDodoma Capital City Master Plan (2029)

Construction of Kikombo substation should be completed and started
operation with the single circuit loop transmission line by the end of
I {Phase Il of the Implementation Plan (2034). Loop transmission line in
double circuits is planned according to the progress of Phase IV of the
Implementation Plan.

7. Scenario Study for Transmission System Development Plan
<Scenario Settings>

Scenario Outline

<Stepwise Development Plan 1>

1 Establishing a single line loop circuit as early and to secure power supply
reliability

<Stepwise Development Plan 2>

2 Ensuring power supply reliability by constructing double-circuit transmission
lines on the north side with emphasis on urgency

<One-time development plan>

Advanced development with double-circuit transmission loop system

32k 12k
2 Msalato — - Msalato =
80km
Zuzu lhumwa Narco Zuzu Ihumwa Narco
52km 52km
Kikombo Kikombo 50km
47km 47km
Final Power system Configuration Final Power system Configuration
(Stepwise Development) (One-time development)

A-3-55
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7. Scenario Study for Transmission System Development Plan
Network Diagram of 220 kV Dodoma capital city [Scenario 1 & 2]

; Legend

! 400 KV
i 220 kV

Existing

Proposed

Ihumwa substation ;

oo

Narco substation_i

Transformer Capacity [Scenario 1 & 2]

7. Scenario Study for Transmission System Development Plan

Msalato

Year 2025 2026 2027 2030 2035 2040 2045 2047 Remarks
Load (MVA) - - 33.07 41.19 49.14 59.30 72.22 78.63
Backup Load (MVA) - - 33 43 50 61 74 80 Half of Ihumwa load
Transformer (MVA) 2 x50 2 x50 2 x50 3 x50 3 x50 3 x50

Zuzu substation can backup the deficit of the capacity.

lhumwa

Year 2025 2026 2027 2030 2035 2040 2045 2047 Remarks
Load (MVA) 72.09 57.81 66.02 85.06 100.33 | 121.06 | 147.44 | 160.51
Backup Load (MVA) - - 17 21 25 30 36 39 Half of Msalato load
Transformer (MVA) 2x100 | 2x100 | 2x100 | 2x100 | 2x100 | 3x100 | 3x100 | 3x100
Kikombo

Year 2025 2026 2027 2030 2035 2040 2045 2047 Remarks
Load (MVA) - - - - 13.90 16.77 20.42 22.23
Backup Load (MVA) - - - - 50 61 74 80 Half of lIhumwa load
Transformer (MVA) - - - - 2x30 3x30 3x30 3x30

Zuzu substation can backup the deficit of the capacity.

Narco

Year 2025 2026 2027 2030 2035 2040 2045 2047 Remarks
Load (MVA) - 24.25 26.15 31.38 24.70 29.81 36.31 39.52
Transformer (MVA) - 2 x40 2 x40 2 x40 2 x40 2 x40 2 x40 2 x40




7. Scenario Study for Transmission System Development Plan
Network Diagram of 220 kV Dodoma capital city [Scenario 3]

220 kV

220 kV RING CIRCUIT

in Dodoma capital city

______________________________________

i Kikombo substation

7L Narco substation|

Transformer Capacity [Scenario 3]

7. Scenario Study for Transmission System Development Plan

Msalato

Year 2025 2026 2027 2030 2035 2040 2045 2047 Remarks
Load (MVA) 26.59 29.79 33.07 41.19 49.14 59.30 72.22 78.63
Backup Load (MVA) 24 29 31 42 50 61 74 80 Half of Ihumwa load
Transformer (MVA) 2 x50 2 x50 2 x50 2 x50 2 x50 3 x50 3 x50 3 x50

Zuzu substation can backup the deficit of the capacity.

lhumwa

Year 2025 2026 2027 2030 2035 2040 2045 2047 Remarks
Load (MVA) 48.91 57.06 62.51 84.08 100.33 | 121.06 | 147.44 | 160.51
Backup Load (MVA) 13 15 17 21 25 30 36 39 Half of Msalato load
Transformer (MVA) 2x100 | 2x100 | 2x100 | 2x100 | 2x100 | 3x100 | 3x100 | 3x100
Kikombo

Year 2025 2026 2027 2030 2035 2040 2045 2047 Remarks
Load (MVA) 8.35 9.00 9.71 11.65 13.90 16.77 20.42 22.23
Backup Load (MVA) 24 29 31 42 50 61 74 80 Half of Ihumwa load
Transformer (MVA) 2 x30 2x30 2 x30 2 x30 3 x30 3 x30 3x30 3x30

Zuzu substation can backup the deficit of the capacity.

Narco

Year 2025 2026 2027 2030 2035 2040 2045 2047 Remarks
Load (MVA) 14.84 16.00 17.26 20.71 24.70 29.81 36.31 39.52
Transformer (MVA) 2 x40 2 x40 2 x40 2 x40 2 x40 2 x40 2 x40 2 x40




7. Scenario Study for Transmission System Development Plan
Scenario-1

44km
STEP1
Construction of lhumwa substation with
Zuzu lhumwa the loop transmission line in sigle circuit
will be completed.
ransmisso e 29 Millon 050 (Start operation from 2025)
99km Rough Cost:52.9 Million USD
STEP2
Zuzu thumwa P22 Narco Construction of Narco Substation

(Start operation from 2026)

Substation: 14.7 Million USD
99km Transmission Line:15.7 Million USD
Rough Cost:30.4 Million USD

STEP3 32km Msalato 12km
Construction of Msalato Substation
Zuz thumwa [ Narco (Start operation from 2027)
Substation:15.5 Million USD
Transmission Line: 0.2 Million USD

99km Rough Cost : 15.7 Million USD

| Note: Rough Cost does not include consulting services, land preparation and cost for Environmental and Social considerations _

7. Scenario Study for Transmission System Development Plan
Scenario-1 <Stepwise Development Plan 1>
32km 12km
STEP4 Msalato Construction of Kikombo Substation
(Start operation from 2035)
Zuzu lhumwa 80km Narco
Substation : 14.5 Million USD
Kikombo Transmission Line : 0.2 Million USD
47km 52km Rough Cost : 14.7 Million USD
STEP5
32km Msalato 12km
Construction of the double-circuit
transmission lines
Zuzu lhumwa 80km Narco .
(Start operation by 2045)
Substation : 11.4 Million USD
Kikombo Transmission Line : 9.5 Million USD
47km 52km Rough Cost : 20.9 Million USD
. 32km Msalat 12km
Option e Connection to other power systems
80km
Zuzu lhumwa Narco Others
*No construction cost is calculated

| Note: Rough Cost does not include consulting services, land preparation and cost for Environmental and Social considerations _



7. Scenario Study for Transmission System Development Plan
Scenario-2 <Stepwise Development Plan 2>
STEP1 »
Construction of Ihumwa substation and
the double-circuit transmission lines will
fu humwa be completed.
ransmeson e 11 amilon s | (Start operation from 2025)
Rough Cost : 33.8 Million USD
STEP2 44km
Construction of Narco Substation
Zuzu thumwa 5 Narco (Start operation from 2026)
Substation: 14.7 Million USD
Transmission Line:15.7 MI:::Z: 323
STEP3 32km 12km
Msalato
: Construction of Msalato Substation
- - w0 (Start operation from 2027)
uzu umwa Narco
Stfb%tati?n: 17.5 Mill?on usb
o Com 197 Willon

| Note: Rough Cost does not include consulting services, land preparation and cost for Environmental and Social considerations _

7. Scenario Study for Transmission System Development Plan
Scenario-2

STEP4 22 Msalato [ Construction of Kikombo Substation
(Start operation from 2035)

80km
Zuzu lhumwa Narco

Substation:18.6 Million USD
Kikombo Transmission Line:20.3 Million USD
47km 52km Rough Cost: 38.9 Million USD
32km 12km
Msalato

Construction of the double-circuit
80km transmission lines
Zuzu lhumwa Narco .

(Start operation by 2045)

Substation:6.3 Million USD

Kikombo Transmission Line:6.4 Million USD

47km 52km Rough:12.7 Million USD

32km Msalat 12km
. salato .
Option Connection to other power systems
80km
Zuzu lhumwa Narco Others
52km *No construction cost is calculated

Kikombo because the substation to connect to

47km the other system is undecided.

| Note: Rough Cost does not include consulting services, land preparation and cost for Environmental and Social considerations _



7. Scenario Study for Transmission System Development Plan
Scenario-1 & Scenario-2
Msalato |
Supply Area
lhumwa
Supply Area
Zuzu Supply Area Kikombo and Narco
Supply Area

Site Location(STEP5:2045)

7. Scenario Study for Transmission System Development Plan

Scenario-3 <One-time development plan>

32km 12km
Msalato
Zuzu lhumwa Narco
>2km Sub 76.8 Million USD
. ubstation : 76.8 Million
——1 Kikombo 50km Transmission Line:46.7 Million USD

Rough Cost:123.5 Million USD

Construction of all substations and
transmission lines with the loop
transmission line in double circuit
(Start operation from 2025)




7. Scenario Study for Transmission System Development Plan
Scenario-3

Msalato |

Supply Area
lhumwa
Supply Area
Msalato SS
lhumwa SS
Narco SS
Zuzu S5 Kikombo SS
Zuzu Supply Area Kikombo and Narco
Supply Area

Site Location(STEP5:2045)

7. Scenario Study for Transmission System Development Plan

Proposed Implementation Schedule and Cooperation Schemes

Year| 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | 2036 | 2037 | 2038 | 2039

W Dodoma National Capital City Master Plan

- Completion of ongoing development
- Development of 12 communities

- Land acq si 1and for deve of Phase IA
52 communi ties

- Development of 13 communities Phase Il | I I I I

Phase |

- Development of 16 communities Phase Il

- Development of 21 communities

Phase IV
M Scenario and Scheme for consdierations
s T f— Ll
L 1n |
STEP5(~2045)
cnern P -
LR |
STEP5(~12045)




7. Scenario Study for Transmission System Development Plan

Preliminary Evaluation Scenario-1 <Stepwise Development Plan 1>

Cost Technical Implementation
For Considerations Develo Max
Feature Challenge High reliability of items for Coordina P To Score
Influence on . R . ment
Cost by power supply at cooperative tion with . secure 18
. Cost . . delay risk
Scenario the end of Capital | development with | demand : Waylea
(For o (Project
- MP Phase | distribution forecast ve
Fundability) scale)
systems
Lower initial costs than|Since the -,
Initial cost More
One--time  development. | project scale 52.9M$ Standard Better Standard Better | Standard | Better | gotter
Therefore, development|in STEP1 is
according to the increase | rather large, It Total :
in demand becomes|is necessary| 134.6 M $ 2 3 2 3 2 3 15
pf)55|ble. i to .make a By establishing early [ Although the project scale of STEP1 is | Since the scenario is based on
Since the construction of [ business plan P .
; - system reliability —and | large, it can be expected to respond to | the development plan of
the Nalco substation will |and carry out . . L . s
carrying out Stepwise [urgency because it is Stepwise | Dodoma MP, Coordination
be completed by 2025,|an I )
S X Development, the total [ Development. with demand forecast is the
the distribution of power | environmenta . - . . - . . )
" | cost is maximized in all[Since the loop transmission line in | highest.
to Kongwa and Mpwapwa || and social 7 I . L .
: . ! scenario, but the initial | single circuits is constructed quickly,
areas can be achieved [ consideration . ©
- A cost can be suppressed. power supply reliability can be secured
quickly. s survey in a
. X the fastest.
Construction of a loop | short period.
transmission line having
high reliability is quickly
realized.

Evaluation: © (More Better: 15-18), O (Better: 11-14), A (Average: 6-10)

7. Scenario Study for Transmission System Development Plan

Preliminary Evaluation Scenario-2 <Stepwise Development Plan 2>

Cost Technical Implementation
For . Hblglh . Cor.15|der?t|ons ; el Max
Feature Challenge Influence on reliability o items for Coordina - To Score
Cost by power supply cooperative tion with . secure 18
. Cost . delay risk
Scenario at the end of | development with | demand . Waylea
(For . o (Project
- Capital MP distribution forecast ve
Fundability) scale)
Phase | systems
Lower initial costs than|In the Initial cost Standar | More
One-time  development. | construction 33.8M$ Better Standard Standard Better Better d Better
Therefore, development | of
’ Total : 133.5 M
according to the increase | transmission S 3 2 2 3 3 2 15
n 'slemand becomes Iine.s n STEP Although the total cost is|Since the initial project scale is the | Since STEP1 has a small
2,055' t: tructi ¢ d,'ff!t E’nay te slightly higher than in the|smallest, it can be expected to |project scale, it is easiest to
trlmnceN Ie cor;ostru; on (?” ricu 0 scenario-3, the initial | respond to urgency. secure Wayleave. However,
be acol sudszlogo\gl; \s/\e/culre . |investment cost can be when constructing the
: Z‘_)mr_)bEt? ¥ ’ Dac\j/ eave In suppressed as compared with transmission line in STEP 4,
t EK Istri ut|c:jnMo power ob oma the scenario-1. there is a possibility that it is
to Kongwa ar;) ka\:'E\pr urban area. necessary to secure a
art—.Tal.:I can be achieve wayleave  while Dodoma ©
quickly. . Capital Development is
By constructing of north .
i o progressing.
side Double Circuit
transmission  lines, it
becomes  possible to
transmit power in the
event of a one-circuit

outage.

Evaluation: © (More Better: 15-18), O (Better: 11-14), A (Average: 6-10)

A-

3-62




7. Scenario Study for Transmission System Development Plan

Preliminary Evaluation Scenario-3 <One-time development plan>

Cost Technical Implementation
High reliability of Cor.15|derat|ons ) Develop Max
Eeature Challenge For Influence items for Coordina To Score
power supply at ; : B ment
Cost by on Cost cooperative | tion with . | secure | 1g
. the end of delay risk
Scenario (For . development | demand . Waylea
- Capital MP L e (Project
Fundability) with distribution | forecast ve
Phase | scale)
systems
Since the development of | Since the | Initial cost Avera
the transmission system | project scale is| :123.5M $ Worse Better Worse Worse Worse Better ge
prior to the capital|large due to T K
otal : 123.5
development plan | one-time MS 1 3 1 1 1 3 10
becomes possible, it has | development, it
P ) ) P " | Although the overall cost|There are many considerations for [ Since the project scale is large
an advantage in terms of | is necessary to L . o ;
. can be suppressed as|coordination with  distribution | due to one-time
Wayleave and [ make a project R X .
. A compared with the | system construction. For example, | development, the risk of
environmental and social | plan and X o X .
. . scenarios-1 and 2, the|itis necessary to consider a change | development delay is high.
considerations. conduct an|. .. . L )
environmental initial cost may be large and | in the power distribution system, a | In order to switch or expand
) . ’ .| fund procurement may be | switching work in consideration of | the  distribution  system
Since the operation will [ and social | .. . . L
. ) difficult. the power outage time and the | according to the scenario, itis| A
start as  the loop | considerations X
. . . ) number of power outages, and so it | necessary to concentrate
transmission line with|survey in a  een 8
- . is difficult to make a plan in a short | resources (human and
double circuits from 2025, | short period. ) - .
. . time. economical), which  may
A highly reliable system ) .
increase the risk of

can be constructed at an
early stage.

development delay.

Evaluation: © (More Better: 15-18), O (Better: 11-14), A (Average: 6-10)

Thank you for your attention
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(1) Low-loss distribution transformer

» Lowers hysteresis losses
» Have very thin laminations & Eddy current losses reduce as
compared to Iron.

Source: Based on manufacture catalog

Amorphous Metal Distribution Transformers

(1) Low-loss distribution transformer

> Hysteresis Loss
Random molecular structure enables ease of magnetization and
demagnetization. Hence, lower hysteresis losses compared to
conventional core material.

> Lowers hysteresis losses
Resistivity of Core Material is proportional to the Square of the
thickness of Laminations, Due to Lower thickness (approximately
1/10t of conventional core), eddy current losses are lower.

Low Hysteresis and Eddy Current losses helps in

Significant reduction of No-Load Losses




(1) Low-loss distribution transformer (Payback calculations)
(Example Calculations)
[Conditions] Rating and Price
CIF Price[S] Extra Investment
Rating h to buy
Si Transformer Amorp fous el s Amorphous
Transformer Transformer[$]
100 kVA, 11/ 0.42 kV 3555 4190 635
Losses of Transformer
Losses[W] Si Transformer AT TR
Transformer
No-Load Losses 145 90
Load Losses 1210 815
[Payback Calculations] Annual Savings
Annual Savings[kWh]
No-load Load (LosseS[W] X LLF x 8460[hr])/1000 Annual
losses [W] | losses[W] Due to No-load Due to load losses Total Savings[$]
losses with LLF1.0 with LLF 0.5*1 otd
55 395 481.80 1730.10 2212.00 199.07*2
*] :LLF=> 70%Load Loss factor considered to calculate LLF, *2 :@unit kWh—=> 0.09$

(1) Low-loss distribution transformer
[Payback Calculations]

Payback Calculations

Extra
. Interest on extra Cost of energy .
Extra investment | . 0 Energy cost investment
Years investment 8.5% saved .
on purchase[S] or vear [S/kWh] (kWh/year] (Principal)
pery ¥ carried forward
1 635.00 53.975 0.09 199.07 489.90
2 489.90 41.64 0.09 199.07 332.47
3 332.47 28.26 0.09 199.07 161.66
4 161.66 13.74 0.09 199.07 (23.67)
5 (23.67) -2.01 0.09 199.07 (224.75)
6 (224.75) -19.1 0.09 199.07 (442.91)
NOTES:

v' The extra investment & Payback calculations depends on Loss Capitalization rates.

v" The Loss Capitalization rates depends on Cost of Energy, Bank Interest rate, number of hours of operation & Life
span of Transformer and Transformer Loading factor.

v Exact Payback Calculations can be done for a Particular Country based on above parameters which are Country

- =

Payback Starts from 4t year

specific.




(2) Low-loss conductor

» Low-loss conductor has improved aluminum occupancy by
adopting trapezoidal aluminum conductors.

» As a result, transmission loss can be reduced by
approximately 20%.

All aluminum wires are
trapezoidal shaped wires

[ Aluminum wires ]

F Y
Smaller than Same total
ACSR core diameter
k4
i S g
Conventional [ Steel wire ] Low Loss Conductor

ACSR LL-ACSR

Source: Based on manufacture catalog

Low Loss Conductor LL-ACSR

(2) Low-loss conductor (Transmission line Specification)

» In accordance with Dodoma's transmission system development
plan scenario, the application effects of low-loss conductor.

Transmission line specifications

220KV
Item Unit i
CO”‘Z\eC"StFLO”a' LL-ACSR/AS LL-ACSR/AS
2
(Blue Jay) (719mm2) | (600/29mm2)
Overall
) mm 31.96 31.96 31.96
Diameter
Weight keg/km 1,868 2,154 1,860
Nominal Cross mm2 603.3 741.2 624.6
section
Current o o o
. A C 70at75°C | 796 at 75°C
Capacity (75°C) 773 at 75 870 at 75 96 at 75
AC Resistance Q/km 0.0652 0.0516 0.0616

» Conventional ACSR is Blue Jay, which is widely used for 220kV
transmission lines in Tanzania.




(2) Low-loss conductor (Evaluation method)

v Unit price of Transmission line

Transmission line type Price(USD/m)
Conventional ACSR(Blue Jay) 9.1
LL-ACSR/AS(719mm?2) 10.8
LL-ACSR/AS(600/29mm?) 9.4

v" Unit price of Power generation

The unit price of power generation was determined from the fuel
costs and repair costs for power generation and the amount of
power generated. > 0.1 USD/kwh

- =

v" The power generation cost corresponding to the loss amount of
each year was added to the transmission line cost (initial cost), and
pay back period was investigated.

(2) Low-loss conductor (Investigation case)

44km

80km
Zuzu lhumwa Zuzu lhumwa Narco

Conventional
99km 99km ACSR
(a) STEP1 (From 2025-) (b) STEP2 (From 2026-)
32km 12km
— Msalato — Msalato
Zuzu thumwa 225%™ Narco Zuzu Ihumwa -2 Narco
52km
Kikombo
99km 47km
(c) STEP3 (From 2027-) (d) STEP4 (From 2035-)

32km 12km
Msalato

80km
Zuzu lhumwa Narco

52km

Kikombo

47km

(e) STEP5 (From 2045-)

Scenario-1 Steiwise Develoiment




(2) Low-loss conductor (Investigation case)
44km 44km
Zuzu lhumwa Zuzu lhumwa S:m Narco
(a) STEP1 (From 2025-) (b) STEP2 (From 2026-) “omyenional
32km Msalato 12km
32km Msalato 12km
Zuzu lhumwa |-29km Narco
Zuzu lhumwa 80km Narco
47km 52km
Kikombo
(c) STEP3 (From 2027-) (d) STEP4 (From 2035-)
32km Msalato 12km
Zuzu lhumwa 80km Narco
52km
e Kikombo
(e) STEP5 (From 2045-)

Scenario-2 Steiwise Develoiment

(2) Low-loss conductor (Investigation case)

32km 12km
Msalato
Zuzu lhumwa Narco
52km .
Kikombo sokm | @— Conventional
47km ACSR

(From 2025-)
Scenario-3 One-time Development




(2) Low-loss conductor (Investigation case)

Cost of construction for transmission
equipment and recovery year

Scenario LL-ACSR/AS(719mm?2) LL-ACSR/AS(600/29mm?2)
Scenario-1 2032 2031
Scenario-2 2032 2030
Scenario-3 2046 2043

32,000
28,000
24,000
§ 20,000
'”g 16,000
§ 12,000 .
e Conventional
8,000 — = LL-ACSR(600/29mm2)
4,000 LL-ACSR(719mm2)
0
8838382328838 883 TILES
Year

Recovery year of low-loss conductor (Scenario-1)

(2) Low-loss conductor (Investigation case)

28,000

24,000

20,000

16,000

12,000

Cost[103xS]

8,000 e Conventional

= == LL-ACSR(600/29MmM2)
4,000

e | L-ACSR(719MM2)

0

NNNNNNNNNNNNNNNNNNNNNNN

Recovery year of low-loss conductor (Scenario-2)

24,000

20,000

16,000
12,000

8,000

Cost[103x$]

e Conventinal ACSR
4,000 = == LL-ACSR(600/29mm2)
s | |-ACSR(719MmM2)

0

mmmmmmmmmmmmmmm

2047

— )

Recovery year of low-loss conductor (Scenario-3)




(3) External Gapped Transmission Line arresters(EGLA)

» When a lightning strikes transmission tower or power line conductor,
transient overvoltage will be induced across the insulator.

» EGLA, consisting of arrester body
and series air gap, is installed in
parallel with the insulator to be
protected.

» EGLA can prevent instantaneous
voltage drop and power outages
due to permanent ground faults.

Source: Based on Technical paper

EGLA for 77 kV System

(3) External Gapped Transmission Line arresters(EGLA)

: » There are no arc horn for
about 800 km from IRINGA to
MWANZA on transmission

About800km  ower

» In order to increase system
reliability, additional
installation of arc horns and
EGLA are recommended.




(3) External Gapped Transmission Line arresters(EGLA)

Applicable situation of EGLA in the world

> External Gapped Transmission Line Arresters are currently used
in over 20 countries in the world

(3) External Gapped Transmission Line arresters(EGLA)

1) Improve power reliability by preventing power outages
- Reducing economic losses

2) Securing sales for electric utilities by preventing power outages
3) Reduce maintenance costs by preventing damage

to transmission line equipment
4) Application cost of EGLA

To Consider cost-effectiveness

- =
o Canskier cont-sffecthvaness _




(3) External Gapped Transmission Line arresters(EGLA)

1) Improve power reliability by preventing power outages
- Reducing economic losses

[Conditions] Number of customers supplying 100MVA and the amount
of damage per customer for one hour of power outage
Item Conditions
. Consumer Number of |ch’:\3;:r°f
Supply Capacity 100MVA customers(A)*3 outr;ge(B)*4
Annual Power outage time .
() 0.33hr(20min.)*1 General(2kW) 10,000(95.6%) 16S
Failure rate due to 12.7%%2 LOV\;(\)/I?\ll;[/age 400(3.8%) 2000$
lightning(D) : ( )
Operation period(E) 20 years Hi(gsho\éw\?)ge 40(0.38%) 10,000$
*1:Annual Power outage time: Data quote from SAIDI (System
Average Interruption Duration Index) Extra High
*2: Failure rate due to lightning (D): Report of Central Research Voltage(200kW) 20(0.19%) 69,091$

Institute of Electric Power Industry in Japan, T72, Guide to

*2Q. .
Lightning Protection Design for Transmission lines (2003) 3: Number of customers: Assumed based on cases of Japanese

electric power companies

*4: Impact of power outage (B): Report of Central Research
Institute of Electric Power Industry in Japan, (2007), Impact of
Supply Reliability and Blackout on Residential and Business
Customers of Electric Power Companies in Japan

(3) External Gapped Transmission Line arresters(EGLA)

1) Improve power reliability by preventing power outages

[Economic loss estimation]
Economic loss was estimated by the following formula;.

Economic loss = Number of customers (A) x Impact of power
outage (B) x Annual power outage time (C) xFailure rate due to
lightning(D) x Operation period(E)

-

About 7.7 million $




(3) External Gapped Transmission Line arresters(EGLA)

2) Securing sales for electric utilities by preventing power outages
[Conditions]

ltem Conditions Iltem Conditions
Supply Capacity(A) 100 MVA Failure rate due to
lightning(D) 42.7%
Average load(B) 70% ightning
Annual Power outage 0.33hr(20min) Electricity charge(E) ¥30/kWh(0.35/kWh)
time(C) ’ ' Operation period(F) 20years

[Loss estimation due to power failure]

Loss due to power failure = Supply Capacity (A) x Average load
(B) x Annual Power outage time (C) x Failure rate due to
lightning(D) x Electricity charge (E) x Operation period(F)

-

About 50 thousand S

(3) External Gapped Transmission Line arresters(EGLA)

3) Reduce maintenance costs by preventing damage
to transmission line equipment
[Conditions]

Item Conditions Item Conditions
Number of accidents(A) 2times / year Repair days (D) 3days
Maintenance worker (B) 7people Operation period (E) 20years
Labor costs (C) 50,000yen / person day

[Estimation of maintenance cost]
Maintenance cost = Number of accidents (A) x Maintenance

worker (B) x Labor costs (C) x Repair days(D) x Operation
period(E)

Q
About 364 thousand S




(3) External Gapped Transmission Line arresters(EGLA)

3) Reduce maintenance costs by preventing damage
to transmission line equipment

[Conditions]

Item Conditions ltem Conditions
Number of accidents(A) 2times / year Repair days (D) 3days
Maintenance worker (B) 7people Operation period (E) 20years
Labor costs (C) 50,000yen / person day

[Estimation of maintenance cost]
Maintenance cost = Number of accidents (A) x Maintenance
worker (B) x Labor costs (C) x Repair days(D) x Operation
period(E)
e B
About 364 thousand $

(3) External Gapped Transmission Line arresters(EGLA)
4) Application cost of EGLA
[Conditions]

Item Conditions Item Conditions
Voltage 220kV Number of 390
Transmission line length 44km installed EGLA (installed EGLA for one line)
Number of transmission Specification for IEC60099-8, Class Y2
130 EGLA With External gap

tower

[Application cost]

Estimated unit price of EGLA : 3273 5-3636 S
(Depending on the manufacturer)

——
Applicable cost of EGLA : 1.3million$ - 1.5million$




(3) External Gapped Transmission Line arresters(EGLA)

Consider cost-effectiveness

Loss reduction cost by applying EGLA: 8.2$
Applicable cost of EGLA : 1.3million$ - 1.5million$

—

» As a result of the trial calculation, it was confirmed
that the application of EGLA improves the power
qguality and reduces the maintenance cost, so the
economic effect is great.

» We would like to evaluate the economic efficiency
when applied to the Dodoma urban area.

(4) Special 3 phase transformer

Ordinary Special 3 phase

=
[
Coil Coil Coil I Coil
Shell Type Core |
L P '
[

Core Type

r —_! : Shipping size
» Special 3 phase transformer can be applied to areas where

transportation weight is limited and transportation methods are
specified.




(4) Special 3 phase transformer

substation.
» The candidate site of Ihumwa
substation, is planned to develop

future, so that there are no major
restrictions on transportation.
» However, Tanzania is taxed

of the equipment, therefore, the

three-phase transformer will be
examined.

» Some 220kV, 100MVA transformer
are planned to be installed in Ifumwa

roads around the substation in the

according to the weight and volume

application merit of applying special

Specification of Transformer

Item

Specification

Voltage 220kV

Capacity 100MVA

Cooling system ONAN/ONAF

Primary voltage 220kV+10x1.25%

Secondary voltage 33kV

Tertiary voltage 6.9kV(arbitrarily)

Vector group YNynO(d)
HV:1050kV

LIWV HVN : 95kV
LV:170kV
HV:460kVrms

AC HVN : 38kVrms
LV:70kVrms

%Z 13%

Elevation 1200m

(4) Special 3 phase transformer

Comparison results between Ordinary transformer
and Special three phase transformer(Example : Core type)

Special three phase
Ordinary Phase V
(with oLTc) | Phase U, W
w 3,000 3,000 3,000
Transport

dimensioﬁs (mm) L 8,200 4,800 3,700
H 4,200 3,700 3,700

Transport mass (ton) 88 50 47

Number of tank divisions 1 3

» the ordinary transformer has a transport mass of 88 tons,
and the special three-phase transformer has a maximum
transport mass of 50 tons.

» We would like to evaluate the economic efficiency with the
sum of taxes and transformer cost.




(5) Low-loss transformer

> Low-loss transformer with low-loss silicon steel sheet as the
core material

Source: Based on manufacture catalog

765kV Class Power Transformer

(5) Low-loss transformer

Specification of Transformer

> For special three-phase transformers

Item Specification
and ordinary transformers, the loss Voltage 220kV
was studied when Silicon steel sheet Capacity 100MVA
and Low-loss silicon steel sheet Cooling system ONAN/ONAF
. . . Primary voltage 220kV+10x1.25%
(Magnetic domain finely oriented Secondary voltage | 33k
silicon steel sheet )were applied to the  [Tertiary voltage 6.9kV(arbitrarily)

transformer core.

=

Comparison of Transformer losses (Example)

Low-loss silicon steel sheet
(Japanese manufacture)

Ordinary 80kw 50kw
Special 3 phase 90kW 53kwW

Silicon steel sheet




Thank you for your kind attention
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