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Table 1.7.1-1 |24

Ao 2—N—b

FAED MEMD D 7 2 —s3— R &R,

Table 1.7.1-1 Ministry of Energy and Mineral Development (MEMD)

No. Name Job Title Organization
1 | Paul Mubiru Director MEMD
2 | James Baanabe Acting Commissioner MEMD
3 | Henry Bidasala— Igaga | Ass. Commissioner MEMD
4 | Cecilia N Menya Principal Energy Officer MEMD
5 | Jimmy C. Omona Hydromechanical Engineer Hydro Power Unit, UEGCL
6 | Dan Walakira Mayanja | Technical Manager UEGCL
7 | Moses Kaizzi Civil Engineer UEGCL
8 | Otim Moses Environmental Specialist Hydro Power Unit, UEGCL
9 | Jackson Twinomujuni Ass. Commissioner MWE
10 | Kitayimbwa Godfrey Electrical Specialist Hydro Power Unit, UEGCL
11 | Gerald Muganga Manager Project Planning UETCL

1-9
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No. Name Job Title Organization
12 | Ziria Tibalwa Principle Engineer, Project | UETCL
Planning
13 | Emmanuel Ajutu Head Sector Planning Unit MEMD
14 | Paul Omute Surveyor Hydro Power Unit, UEGCL
15 | Zachary Baguma Assistant Commissioner MEMD (GSMD-Entebbe)
16 | Joan Mutiibwa Energy Officer MEMD
17 | Fred Sajjabi Senior Energy Officer MEMD
18 | Edgar Buhanga Senior Planning and EIA | UWA
Coordinator
19 | Arnold Waiswa EIA coordinator NEMA
20 | Angella Rwabutomise | Desk officer Energy MFPED
1.7.2  JICARZEH
JICA FAH DAL %A Table 1.7.2-1 12777,
Table 1.7.2-1  JICA Study Team
No. Name Job Title Occupation
1 | Kazumoto Onodera Team Leader /Power Electric Power Development
Development Planning Co., Ltd.
2 | Masayuki Seino Hydropower Planning /Hydro Electric Power Development
Civil Engineering A-1 Co., Ltd.
3 | Tatsuya Miyazato Hydropower Design /Hydro Civil | Nippon Koei Co., Ltd.
Engineering A-2
4 | Tetsuaki Mori Hydropower Construction Electric Power Development
Planning and Cost Estimation Co., Lt
/Hydro Civil Engineering B
5 | Yasushi Momose Geography /Geology Nippon Koei Co., Ltd.
6 | Sohei Uematsu Hydrology Nippon Koei Co., Ltd.
7 | Eiji Tsuchiya Transmission Planning Electric Power Development
/Electromechanical Equipment Co., Ltd.
8 | Yoshiaki Miyagawa | Power Demand Forecast Nippon Koei Co., Ltd.
/ Power System and Interchange
Planning
9 | Nobuyuki Kinoshita | Power Demand Forecast Nippon Koei Co., Ltd.
/ Power System and Interchange
Planning
10 | Tetsuro Tanaka Economics /Finance /Investment | Electric Power Development
Planning Co., Ltd.
11 | Akiko Urago Natural Environment and GIS Electric Power Development
(Environment and Social Co., Ltd.
Considerations A)
12 | Riai Yamashita Social Environment (Environment | Electric Power Development
and Social Considerations B) Co., Ltd.
13 | Takeshi Washizawa | Coordination Electric Power Development
Co,, Ltd.
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T A AT, W HIESR (47.84 births/1,000 population)iZ & 2373 537, FLEHEFETE A E <
(64.82 deaths/1,000 live births), & 512 AIDS D&Y% (R NFHEFESRE 5.4%) D728 ¥ FAM A 52.72
FJizkEEoTn B,

A A 1E, 2001 AEH B 2009 AEIZ AT T 2002 4E D B HE(AS THI 7.6% D GDP R E A 1
L C&TWWb, 2009 4T GDP FEITHTAIME C. 34,1660 &V > 7 (K 180 € K/v) T
Holo, EEED L ANYT7-0 O GDP % 1,116,300 >V > 7' (#1589 KAL) THh -7,
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(Source: 1:1,500,000 Geological Map, Department of Geological Survey and Mines, Uganda, 1966)
Figure 2.2-1 Geology of Candidate Hydropower Projects
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U A EIFSRMEE FICALE L, BVrrER IR T 5,
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7 7 > B EOKGT B IR DO P
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511 ANWZEL 05, AEERITBVFICRA 28 EICB 8§ 5
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8 H I bMENZ 1 AN b o &
PizH Y, v FEEEOERF
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KTIX21CTH D, UH X EOFER T OHEEEE & HEE &2 Figure 2.3-1 127-7,

™ \World Water Assessment Program, “Case Study: Uganda, National Water Development Report: Uganda,” 2006
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Figure 2.3-1 Temperature and Average Rainfall in the Major Cities in Uganda
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Maximum Temperature (C°) Minimum Temperature (C°)

Annual Rainfall (Isohyet Map in mm) Annual Evaporation (mm)

(Source: ATLAS, Macmillan Uganda)
Figure 2.3-2 Isohyet, Isothermal and Evaporation Map of Uganda

Victoria WUTEHIZIH O EIZ K 0 e A & IRKIROZED /NS VR ALER I ke &
R RIBDOEN K EZ W, EMFRISEIT 1,300 mm 56 1,900 mm OEPHIZH 0 . ALEBOIRIE BN
EEESEAR
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24 fEEFERR
241 fTERE

DA B OATEIX X, A I District(Local Council: LC5), County(LC4) | Sub-county(LC3).
Parish(LC2), Village(LC1)IZ43 2L, #B 76 CiX District % 721X City (LC5). Municipal(LC4) .
Town % 7= 1% Division(LC3). Ward(LC2). Cell(LC1)IZX4y &N TV 5, 1991 4E D Hh 5 4y HE(L Bk
K LLKE District O3 I3 2 ft i), 2006 4F 7 H H> 5 80 & 72V (Figure 2.4.1-1), 2010 4£ 7 H 75 112
Lotz (GIS T—XIXAFEARH)

(Source: Uganda Bureau of Statistics)
Figure 2.4.1-1 Administrative Boundaries by District, 2007

242 N

E O# A H 1% 2002 4 [EZGH4 Tl 24,227,300 A, 2009 1% 32,369,558 A, A HHEIN=RIT4E
2.692% L HEE STV D, AHZEE X Victoria WALE LR TE <. HILETIKRLS o> T %
(Figure 2.4.2-1) ,
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(Source: 2002 Population and Housing Census)
Figure 2.4.2-1 Population Density (Person/Kmz2) by District, 2002

243 Rk

ENIZIEZ < ORBER 54 L, 1995 FDOFEIETIL 56 DRIENZE T b T d, EOHEIEIE
Baganda 7% 17.7% & fixt, % < . ¥\ C Banyakole 7% 10.0%, Basoga 7% 8.9% Cd 5, & REICIE
LR REEN DTN, KiE (Clan) HIENH 0 | MBS IS 2R EFEH) Dk, 1B
@, R EOBEANDT A 7 AZ A MITETRERPEL L5 2T,

Lugbara, 4.4%

Bagisu, 4.8%
Acholi,4.9%

(Source: 2002 Population and Housing Census)
Figure 2.4.3-1 Distribution of Population by Ethnic Groups, 2002
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244 BX, BEX

FHE 7 Z—Th D IEHEIT GDP D 21.5%% Hd, MITEAD D 70%% 5 Tu5H (2009 4
Wat) o LLBnib, TOZITBEBRRE T, BFRHERICEREDSCRSEAEFE L, RF
WD AT TR Y BeZ G L TV D, FHITEMIED Ax OB ELRE AP & IAJR
Thn, ERBEEMOAFERY Table 2.4.4-1, /3% Figure 2.4.4-112, E725 % OH% Table
2.4.4-2, 43Aii % Figure 2.4.4-2 \Z/RT,

Table 2.4.4-1 Production of Selected Food Crops 2003-2008

(Thousand tonnes)

2003 2004 2005 2006 2007 2008
Banana 9,700 9,686 9,380 9,052 9,233 9,371
Cassava 5,450 5,500 5,576 4,924 4,973 5,072
Maize 1,300 1,080 1,237 1,258 1,262 1,266
Millet 640 659 672 687 732 783
Sweet Potatoes 557 573 585 628 650 670
Sorghum 421 399 449 440 458 477
Beans 525 455 478 424 430 440
Peanuts 150 137 159 154 162 173
Sesame 120 125 161 166 168 173

(Source: Uganda Bureau of Statistics)

(Source: Agricultural Statistics 2002)
Figure 2.4.4-1 Number of Crop Plots by District
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Table 2.4.4-2 Number of Livestock 2003-2008

(thousand animals)

2003 2004 2005 2006 2007 2008
Cattle 6,519 6,567 6,770 6,973 7,182 7,398
Sheep 1,175 1,552 1,600 1,648 1,697 1,748
Goats 7,092 7,566 7,800 8,034 8,275 8,523
Pigs 1,778 1,940 2,000 2,060 2,122 2,186
Poultry 35,903 31,622 32,600 26,049 26,950 27,508

(Source: Ministry of Agriculture, Animal Industry and Fisheries and Uganda Bureau of Statistics)

(Source: Agricultural Statistics 2002)
Figure 2.4.4-2 Number of Households with Livestock by District

245 A%

WEITTH X OTXTOWTITHLITEY | Victoria #1203 i KDifads To 5, Victoria i)
5 Albert il E TOF A VIO EEIL, 2IKD 1.3%I2T & 720 (Table 2.45-1)
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Table 2.4.5-1 Fish Catch by Water Body 2003 — 2007

(thousand tonnes)

2003 2004 2005 2006 2007
Lake Victoria 175.3 253.3 253.3 215.9 223.1
Lake Albert 19.5 56.4 56.4 56.4 56.4
Albert Nile 5.6 6.4 5 5 5
Lake Kyoga 32.9 68.5 68.4 60 60
Lake Edward, George & Kazinga Channel 5.9 9.6 9.6 8.8 8.8
Other Waters 8.3 40.6 241 21.1 21
Total 247.5 434.8 416.8 367.2 374.3

(Source: Fisheries Department, Ministry of Agriculture, Animal Industry and Fisheries)

246 HE

U B H DYEHE BT HHEEFER1T 89% TH 5 (Planning Unit, Ministry of Education and
Sports,2008) ., /INFERTEEFER D345 % Figure 2.4.6-1 127”7,

(Source: 2002 Population and Housing Census)

Figure 2.4.6-1 Primary School Net Enrolment Rate by District

2002 FEBHREIC L D & BLMOHABKAZTIREL BB EE2ZIT T2 070D 25%
WHDIZxE L, BHEIL14% TH D, FERIC, BEAERTFRIZOEZENH D (Figure 2.4.6-2)
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100
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eI 30

H Male

10-14 15-24 25-44 45-59 60+

Age Group

(Source: 2002 Population and Housing Census)
Figure 2.4.6-2 Literacy Rates by Age and Gender

247 R

2002 AEEBFEIZL D L, 1% DERNELRIK~DT 7 v Ak LT\ 5, #iiiL 2
FCIX Figure 2.4.7-1 (239 X 9 =083 D 5,

(Source: 2002 Population and Housing Census)
Figure 2.4.7-1 Household within 1km from Safe Water by District

FIRRIZ . PRIEFTOMRE R & DRk ~DT 7 2 AZDWTH, #ili & B TR ER S 5, L
TILFHY 66%., HREBTIE 78% D A % 75 Skm LIPS EFR DT 7 ¥ 2036 5,
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(Source: 2002 Population and Housing Census)
Figure 2.4.7-2 Household within 5km from Health Facility by District
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BOCHLZ BN L, BOROZWREVZRER D 720D LR 2 IR 2 R 95,
BOLZEICE D 2 BT 7 Z — O IMEEBL O bk, BUEBHIEORABIR S| & F 4o
BOR*IEE &Mkt 5.

DA ABOLREER. A A BOLI R, oMok e T 5.

BUCH OB ECFF R BUCHIRR DA Z BT 270 DR ORE N 2 b+ 5,

B AW ORFE D S A T L EHE O ZEfE A et T S,

0I5B D FERBOCHUIERNLAR & B AEREX Th 5, TF, BOLEREIL, IBEEIEB LT
BUCHR DUWEFEIZLI VPO TE WD, ZHIFENARZFRT 2 800% OBWIMERIZ b
IZo& W LN TS (Figure 2.4.8-1)
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=== Murchison Falls National Park == Queen Elizabeth National Park
=== Kidepo Valley National Park ==>é=[ake Muburo National Park

=== Rwenzori Mountains National Park ==@=Bwindi Impenetrable National Park
=== Mgahinga Gorrila National Park =====Semliki National Park

Kibale National Park and Katonga ==®==Mount Elgon National Park

(Source: Uganda Wildlife Authority)
Figure 2.4.8-1 Number of Visitors to the National Parks (Citizen and Foreigners) 2002-2009

7 ZEROEEEENT 2005 AR IXAER] 468,000 A, 2008 AL 844,000 AlZEEIL -
23, 2009 4E(Z 1% 817,000 ALz iE L1t

ENZARUAAOBOEEIR E Ui, W I, B, (b, BR, SUbEE Q. . Fhe. &
28 | BMEERRT NS, UH AT FEEOBER NG L0, STl - BESIEREIT I <
1#(E£4 % (Figure 2.4.8-2) .

VBDLEICET 2 ET — 21, BUEE S EEE DR — h-— P (http:/iwww.mtti.go.ug/) THIE TE %,
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(Source: Uganda Museum)
Figure 2.4.8-2 Tourism Sites in Uganda
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2.5 DHUEDOT Y OFEERR
251 B8

T H A ORRFEIL, 19TLEND 1979 FI2 T TO T 2 VBHERHMIZITRIB L Ty, B
KD LT _X=HHED T T, 1986 4 L 0 IMF 4R D 2 452 1) - S TR BOR 2 4 L
WDCELEZEICEVRENERL, VT NTHEOF TRLERE L 2OHDHE L 72> T
éo

U H O LB ERE & Table 2.5.1-1 127”7,

Table 2.5.1-1 Key Economic Indicators

Key Indicators 2005 2006 2007 2008 2009 Average
GDP growth rate (%) 10.0 7.0 8.1 10.4 5.2 8.1
Inflation rate (%) 8.6 7.2 6.1 12.0 13.0 9.4
Fiscal balance - -0.7 -2.0 -4.6** - -2.43
(of GDP: %)*
Fiscal balance - -7.0 -4.6 -9.1** - -6.9
(excl. grants)
Current account balance of 0.38 -3.07 -3.01 -4.56 -2.42 -2.54
payments (of GDP: %)
Current account balance of -6.22 -8.66 -5.90 -6.88 -4.81 -6.49
payments (excl. grants)
Foreign exchange reserves 54 5.52 5.8 5.3 5.58 5.52
(months of import)
DSR 11.75 14.24 3.94 2.60 2.42 6.99
(debt service/export: %)

(Source: UBOS Statistical Abstract 2010 & Bank of Uganda Annual Report 2008/09)
Fr 2EMEE (7 ABH4AR)  2005=2005/06 %

** W EfE

GDP (% 2008 4= F Tl 7%LL E & W 5 Rk 23201 T & 72728, 2009 AE121E 5.2% 2% F L7,
FHRERIT81% TH Y, 2009 FICIT PRI VEKETIEH 7208, ZhETHOEZATH
VHAREITERICRELTECWDLEEx L9, —J. A7 LT 2008 4 TIXBIFO HIE
THDT%LUT LY BALNORE 22> TN 223, 2008 4E35 K 182009 4R 12135 L~ L Thh 5 12%.,
13% ZFCdk L T\ 5,

BURF O B BUI 3213, 2008/2009 A2 35 1T 2 R FIL AMNEMN S O 25 5 & GDP @ 4.6%
(EEfE) M4 THY ., WhHE2EDROEAIZIXFRARE T GDP @ 9.1% (B EM)FHY & 72> T
W5, DA BINOMENE R =000l Xz TnbsEE2 L9,

EIBRIN S, 2009 4RI IR IS IR 52 FR < & GDP @ 4.81%IZFHHYS T 2R 7L 72> Tk
0., WEEEEDILAIZIE GDP O 2482% MY TH Y . EFENZIZONWTH K= b D5
THZLNTWDEEZR LI, AMIHERIZOWTIE, IRITWAZED 5 20 H 5 DOKAEE HER LT
XTBY., £/, T v P —E AL ¥4 (DSR)iE 2007 4E LSRR FEEICH 1 | 2006 4FE 0 14.24%
B KIBICHESINTE TN D,

PLEXD ., Wiy o ZRFIIRFTH o723, 2009 2 A>T, GDP ERD FHK L 2
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MDA 7 LRE WS T2 _REIMENR R BN D,

252 ERN#KLEE (GDP)

2%, 2001 4E > 6 2009 AR AT T 2002 4 SEVEAT RS THI 7.6% DO GDPRE 28 % Y,
LTETUVW5, 2009 4ECOGDPEEIZE Tk T, 34,1660 &V > 27 (180 KL% Tho
72o ETRFED 1 NY7-0 OGDPIE 1,116,300 > U > 7' (#1589 KW ThH - 7=,

12

N A\//\

—y \
4 |-

2 |

0

Yeag 2001 2002 2003 2004 2005 2006 2007 2008 2009
‘(%) 8.8 7.1 6.2 5.8 10.0 7.0 8.1 10.4 52

(Source: UBOS Statistical Abstract 2010)
Figure 2.5.2-1 GDP Growth Rate

2008 FDHAT XV . U A REF T 22 5 AR IR & BRSO T O E B RS O -0
W EZT TETIN D25, 2009 4EI21E GDP OREHIE 5.2% & 72> T %, Figure 2.5.2-2
IR T K912, GDP O EIZHKR S TFEH L TELOIFTY—E RET, 2009 FxfR< &, 2
IZ LM DN TV D,

P—EAEMOEE e OIE, HITE - NFEHET, E - BE¥E, REEEN Z ISRV T
%, HFE - INGEEIL. 2009 FEITIE 5% DR EFER L 72 o 7248, 2008 A (14%)MZ R 9% F#% LT
W5, TE - EBE I, 2009 41T 10% DR & 220 TV DAY, 2008 H2(23%)I2 kN 13% 75
HIAA TS, ZHUE, EEZEDORERN 2008 4ED 7% 5 2009 40D 2.4% & T L7-DIC
L. B - WED 16.5% DR A B2 DD 2008 4F (ALEHRK 40%) 12H~23%H T L
LD THS,

T TR, ZhICh| S RIEENFEREE L > T D, 2008 FI2IE 21.6%
LOBMEZTLIELTWVDHR, ZHUTEE L TEE - BROAKFEIZLIDH DT, 2009 4
WX 44% D~ A F AR & 72> T D, BEFET 2009 4F121% 10.1% T, 2008 FFIZ%F LA 3%
DM E 725> T D, FBRFHEIL 2009 FIT TR D 18.8% & 7> TV 5H A, GDP &KIZ
DAHEEITDT N L% T E e,

2 MR ¢ Shs.1,896.64/US$ (2009 4F 12 H )
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SR PNE R OFR & b3 5 & F DORERITK < . 2009 1L 24%I1C L EE TV D,
a—t— - JRTE - X3 Lo A EY)IE 2009 4E T 4.9% DR & 2o T 523, 2008
B (EH 11.9%) 1ITxF L 7% F#& LT\, BRAEWIE, 2006 4(3.9%~ 1 T AR E) & bR |
FF 2% B THR L TE TS, —F, REITTFERERNTELTETEY, 2008 4 + 2009
FI3HK%9.6% * 1.2% D~ A FTAREL 2> TW5b,

20%
16 /\
12% /
8% ———
4%
0% .//’—/’v N
4%
year 2006 2007 2008 2009
—&— Agriculture -1.8% 1.7% 2.3% 2.4%
—=— Industry 6.4% 7.9% 15.4% 0.7%
Services 10.3% 7.7% 10.5% 6.4%

(Source: UBOS Statistical Abstract 2010)
Figure 2.5.2-2 GDP Growth Rate by Sectors

Figure 2.5.2-3 1277 & 912, —E A PIZGDPDIZIE 50% % 5D £ TICRE L TETH
V. LML 25%% 5TV 5, EEEMIT, EAOE TIXI @ ADoK 70%% 5T
B KOFEZERMTH D0, GDP~DHFG TIEITHEMEMIZH D 15%FRE T LRV,

100%

90%

80% E—

70% E—
60%

50% E—

40%
30%
20%

10% |

0%

year, 2005 2006 2007 2008 2009
O Other 8% 8% 9% 9% 10%
O Services 48% 50% 50% 50% 50%
B Industry 25% 25% 25% 26% 25%
O Agriculture 19% 18% 17% 15% 15%

(Source: UBOS Statistical Abstract 2010)
Figure 2.5.2-3 GDP Component Ratio by Sectors

¥ 2005/2006UNHS(™ 77 o & 2 EZ RN K 5 & 971877 A 1% 2005/2006 4% Tk 10.9 B 7 AT, REFTE
14% CTh -1,
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25.3 E I
Table 2.5.3-1 {2 2005 47> 2009 4F £ T EBRIN L 2 R~7,

Table 2.5.3-1 Balance of Payments (US$ million)

(Source: UBOS Statistical Abstract 2010)
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Figure 2.5.3-1 |27~ 9° & 912, 2006 4F L 0 #BE ST RFAHENTIE Y | ZORFITEARINL
IZE Vi ENn TV 5,

US$ million
2,000

1,500 [
1,000 [

500 |

0 ‘\‘\‘\
500 \’//‘

-1,000
year 2005 2006 2007 2008 2009
—e— Current Account 14.96 -380.34 -463.73 -870.49 -439.12
—=— Capital & Financial Account| 549.88 886.32 1,392.18 1,256.89 1,530.00
Overall Balance 564.84 505.98 928.45 386.40 1,090.88

(Source: UBOS Statistical Abstract 2010)
Figure 2.5.3-1 Balance of Payments (US$ million)

Z ORFINXDIRFIM « —EZDOEGINZOFRFIZL D DO THh 5HA, Figure 2.5.3-2 |2
AT LI, BEZFFT=2b0HETHLIBENAIZLY b T s,
US$ million
1,500
1,000
500
0
-500 -\.\'\uﬁq
-1,000 \ﬁ "‘\\//‘
-1,500
year 2005 2006 2007 2008 2009
—e— Goods Trade Account -729.78 -1,027.94 -959.15 -1,335.45 -751.42
—=— Services Account -107.08 —-286.74 -438.29 -523.35 -537.57
Current Transfers 1,100.92 1,173.40 1,176.42 1,286.85 1,136.38

(Source: UBOS Statistical Abstract 2010)

Figure 2.5.3-2 Major Components of Current Account in Balance of Payments (US$ million)
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WMOES5NTHWTIE, FBEfii it s ShnTnsa—e — -« fift - 4 - ¥
O 27% %2 50 TW5b, L LAERG, - AINTRBIONT - OIEITTER HIA L
TEXTW5,

Na)y

100%
80%
60%
40%
20%
0%
year| 2005 2006 2007 2008 2009
O Coffee 213 19.7 19.9 234 17.9
B Cotton 3.5 2.1 1.5 0.8 1.5
O Tea 42 53 3.6 2.7 3.8
O Tobacco 3.9 28 5 3.9 3.6
O Fish and Fish products 17.6 15.2 9.3 7.2 6.6
B Maize 26 25 1.8 1.1 1.9
@ Other farm produce 4.0 3.0 3.1 338 4.1
B Roses and Cut flowers 3.0 22 1.7 1.7 1.7
B Other products 39.9 47.2 54.1 55.4 58.9

(Source: UBOS Statistical Abstract 2010)
Figure 2.5.3-3 Exports by Goods

i H 2512 DWW i, Figure 2.5.3-4 T/R L72 K 512, COMESAH IR T 7 U A Hefal tidh) 23
FE e L e > TR Y, 2009 FEIZITEHREEDK) 70% % 5D 5 ETIZE > T 5, KRl
ZNDIE, A—F L (44.6%) T, Z AU =2 =R HFIE9.6%) - =7 (8.9%) 23 < .

T—11 v OV TIE, 2009 4ETIEAA Z(2.8%) & AT > 2 (2.B5%)H T H 2 2D DI KD
TAETH D03, 72 TiL 2005 EITITF % 7% 5 8%z o TWWe, FHETIX, 777 H
FEEHA 2009 4T 2.7% & I KOBAETH 54, FED 2005 F12135) 8% % (58 Tz
DT, FHELTWDLZ LIRS, TUVTHEIZOWTL, YU HR—L A2 R« FENRK
DOEAETH LB, WITNh 1%L TFTHD,

YT = VB BT, 2009 ARSI T 15/ 58 H G RV, BAT82 HH RVICELTRY, A4
VBN ROBBIE(74%) T, Zhicary IRESRFEE F =7 BT\ 5,
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100%

80%

60%

40%

20%

0%

year|

@ COMESA 44.1% 41.4% 58.9% 65.6% 70.7%
mEU 24.9% 22.1% 15.4% 15.0% 11.0%
O Middle East 8.7% 16.6% 9.0% 4.5% 3.1%
0 ASIA 6.0% 6.3% 3.4% 3.2% 3.3%
O USA 1.6% 1.2% 0.9% 0.5% 1.2%
@ Others 14.7% 12.4% 12.4% 11.2% 10.7%

(Source: UBOS Statistical Abstract 2010)
Figure 2.5.3-4 Exports by Destination

i ALZRE Ui, T OF 30%I3B e B T 5, Tl L lfE - HREEE
M TIUTHEE . RICZ VOISR & BRI TH D,

2009 4ETlE, COMESA #EDOH TIE7r =78 162% % 56D, 7 A v H ~D g ROHIE &
moTEY, ThIIA v RA2%), 7 7 7 HREEH9.6%). HE(@B.7%). HA(6.2%). M7 7
UBGEI%)ERES, LLARNE, 7=71% 2005 4FI2iE 26.6% b DY =7 % D T3,
ExTHRL, ZO—F, A2 KA 2005 40D 6.2%70>5 2009 40 12%., FEH 5.2%H 5 8.7%
NEHRRTETCWD, 77 7 EREBFAIX 2005 40 6.4%7> 5 2009 0 9.6% ~E LD =T
ZHIEL TV 5D,
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%
100 ”
90
80
70
60
50
40
30
20
10
0
year 2005 2006 2007 2008 2009
O Foods 15.0 13.6 12.3 12.8 124
O Fuel 16.9 21 18.8 18.8 174
H Textile 4.7 45 43 3.7 35
B Vehicles 94 8.5 8.4 7.5 8.7
B Telecom. & sound appratus 4.9 5.4 10.0 6.6 54
O Power generating machines 1.0 2.3 1.5 2.6 2.2
O Other machines 10.4 9.6 10.3 10.7 13.3
B Iron/steel 5.8 55 5.0 6.8 52
O Medical 4.2 4.8 5.0 54 5.0
@ Others 27.1 248 244 25.1 26.9
(Source: UBOS Statistical Abstract 2010)
Figure 2.5.3-5 Imports by Goods

100%
90% |
80%
70%
60%
50% |
40%
30%
20%
10%
0%
2005 2006 2007 2008 2009
O COMESA 29.7% 20.0% 17.3% 14.5% 15.2%
W EU 18.3% 18.2% 20.2% 19.1% 17.3%
O Middle East 9.8% 18.5% 15.9% 16.1% 15.9%
H ASIA 25.5% 28.4% 33.1% 34.2% 37.2%
O USA 3.7% 3.4% 2.8% 2.5% 2.1%
O Others 13.0% 11.5% 10.7% 13.6% 12.3%

(Source: UBOS Statistical Abstract 2010)

Figure 2.5.3-6

Imports by Region
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S (i = 1T 2009 45 12 A T2769 B KL Tdh 5, Z UL AKED 5.4  HIZHEH L,
2008 4F 12 AW T 2,300 | 4 KV (BAZED 4.5 » AAHY) 1256 LK) 20% DBEFE & 72> T
VW%, Figure 2.5.3-7 IC# « — B 2 D5y A 453 OB ANFEITAR Y 5 T AME W & OHERS &

RLUT,.

58

5.6

54

52

5

yeat]

2005

2006

2007

2008

2009

‘Foreign exchange reserves

54

5.52

5.8

53

5.58

In months of import of goods & services

254

(Source: Bank of Uganda)
Figure 2.5.3-7 Foreign Exchange Reserves (in months of import of goods & services)

T B AR 3

U B Z B OREAIL, 2009/2010 4E 2BV TE P HEAN— R 2BV T5IK3,220(E VU > /(28
f& R/L) T, GDP D) 17%I2F82%49 %, Figure 2.5.4-1 |Z 2005/2006 4F 75 2009/2010 4EfE (F
BAN—2) EFTCOMAMEELRT, BUFMEIL R — 052 > TX 7228, ITEZ DR

DA L TETND,

100%

80%

60%

40%

20%

0%

fiscal yea 2005/2006 2006/2007 2007/2008 2008/2009

Taxes 69% 69% 79% 78%
Grants 28% 29% 19% 19%
Other revenue 3% 3% 2% 3%

(Source: UBOS Statistical Abstract 2010)

TE: 2009/10 4EFE OEBEI L T EAN— 2

Figure 2.5.4-1 Government Fiscal Revenue

2-23
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Figure 2.5.4-2 |Z R =20 DM GICB T 2B PREIE L 7o v =7 FEROEIG OHER
%/j_:\‘j‘\o

100%
80%
60%
40%
20%
0%
fiscal year _ 2005/06 2006/07 2007/08 2008/09 2009/10
B Project Support 413.156 354.57 263.25 353.95 292.67
O Budget Support 484.36 733.22 475.23 530.85 631.93
in billion shillings

(Source: UBOS Statistical Abstract 2010)
Figure 2.5.4-2 Donor’s Fiscal Support

B ORI DUV TIE, 2009/2010 FEREICHB W T TER— 2T 6 J8 3,180 B2V > 7 (% 33
fERL) L ERTWAHA, Figure 2.5.4-3 (2 2005/2006 4F 7> 5 2009/2010 4F % £ T 125 H
#HOHEIGOHER T,

BT Al D HTIE, 60% LA LSHIT B AR & 72 > T %, BIFED T2 D DERIT DN T,
BUFIZ R —0&& LD bECESICEL Y E T 53K EDTETWND,
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100%

80%

60%

40%

N E:
0%

fiscal year | 2005/2006 | 2006/2007 | 2007/2008 | 2008/2009 | 2009/2010
O Employment & procurement 36.6% 35.4% 35.2% 38.2% 33.7%
costs
O Grants & subsidies 39.3% 44.1% 42.5% 36.1% 38.4%
O Social benefits 2.4% 2.0% 1.8% 1.6% 3.6%
B Domestic development 4.7% 4.4% 6.3% 12.0% 11.7%
O Donor projects 8.7% 7.5% 6.6% 3.7% 5.9%
B Interest payments 7.2% 6.0% 7.2% 7.2% 5.6%
B Other 1.2% 0.7% 0.4% 1.2% 1.1%

(Source: UBOS Statistical Abstract 2010)
Figure 2.5.4-3 Government Expenditure Structure

B 3R FENTEX TWA R, TEN—Z0 2009/2010 FEFEE T, RF—mnmb 0%
FR< & 1JR9650MET Y 7 (K10 RL) | 528055813 1Jk410EC Y 27 (W5
BRV) ORTLRDELTNS, B THIETXRWIRTEICOWTET, BN OA
LB ELTEY, Z0EIEITN40% & 60%E LTWD,

Figure 2.5.4-4 |27 3 L 912, R —0 0 O GIIBIFMEBIZ B W TEHEEREH 2 R LT
TW5,
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in billiion shillings

2,000 [
1,500
1,000 /J
500 //
0
fiscal year| 2005/2006 | 2006/2007 | 2007/2008 | 2008/2009 | 2009/2010
—e— Overall deficit excluding 1,235 1,486 1,192 1,388 1,965
grants
—=— Qverall deficit including 337 398 454 504 1,041
grants

(Source: UBOS Statistical Abstract 2010)
Figure 2.5.4-4 Fiscal Deficit

255 A VI7LE-RITEHN - BERMLEER
2009 1% 2008 FEITHEVNT 2 HTDA 7 LR E o728, 2t BELORE « FEIZEK
B - BE - AN - AKX A NSO TR L AR FR SR TH S,

SITORHESFNT OV TIL, BIE £ TOEAE 3% 6 4%0 FH-Z(25 L 2009 411X, 8% |
H1L 21.8% D4R 7> TWn5,

25%

20% | ////

15% [

10% [

5%

0%

year| 2005 2006 2007 2008 2009
—e— inflation rate 8.6% 7.2% 6.1% 12.0% 13.0%
—=— interest rate 18.1% 18.6% 19.4% 20.2% 21.8%

(Source: UBOS Statistical Abstract 2010)
Figure 2.5.5-1 Rate of Inflation and Interest (lending)
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Figure 2.5.5-2 (/R T L 912, A E TO AT e HERE I3 L 2009 FRIZIZ Y o &y
U o ZVEKIE R %E LAY 15% 8 L 7=,

2,100

2,000 /

1,900

A T~/

1,700

1,600

1,500
vear 2005 2006 2007 2008 2009

exchange rate 1,780.70 1,831.50 1,723.50 1,720.40 2,030.50

(Source: UBOS Statistical Abstract 2010)
Figure 2.5.5-2 Rate of Exchange against US$ (inter-bank middle rate)

256 HREMR - EXBE

BOE - HE - EEFEE LV 2008 FICH ST PEREBUR F KON 2009 4 D PESERENE T Tl
10 FERITITRIESED GDP IZ H 0 %A% 25% (10%) . ®HAETIL 30% & 725 Z L HiE
LTV, G eE LTUL IE2 THOANAEZHET 28T 7 Y 71 (combined GDP of over US$ 102
bn) THY ., FICA—F M, L TARE, TP VU E O Z =T AR L

T T H v T 72 BRI E 2 DT D E LTS, Za—"UE—2 3 O FTili

BERYERT DX, SR OB IEEOBFTRN/AATRE LT, REEEOM®E, Akl 75
RIFOEAFIZ LD ET A XA FOFIFELZBRFEE LTUTORERHD L LTWVD,

EH - SRl - PR - 22k - B - fAK - BIEOAHA V7 TERIEOEENEIZIX, PPPIZ L D1
EZXDLELTWD, £72, BENOERICANMMEZ ST 27290, @ TXOEHS, 2E
DOFEHRHIC TREMMZEETH 2L & LTWb, £72, FM - IME¥mET & LT, Luzira L.
MM Z D & T ARG OB EZITH) 2L LTVWD, INLOBURMIHEICE Y, FE¥E
RN 2 —F = —IIBITOIREHEOWMBELXL Z ENTEHLE LTS,

BB L TIE, U H U FRFOFG % BT D700, #REEB% - EEBORICIh o7
%ﬁ&%%ﬁw\ﬂm%;%ﬁﬁﬁﬂﬁééio\itm%ﬁ@%éﬁﬁﬂ%kﬁ5i9@%
HWEITH Z L ERDTND,
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EI3E EBHAEIV/EZ—DEHERRK

3.1 A
311 EBREBZEGFHOERMNRE

U HETOEREEIL, A F U AORHRHFFRO 1922 FIZBEE 7 =7 1280 TRILE
W=7 7 U J18EJ) - #akT 4L (East Africa Electric Power & Lighting Company Limited : EAPL)
X VBN PITONTZDONEN Th 5, £ D%, 1948 )5 1999 4 F T R /L F—fi)
B4 (Ministry of Energy and Mineral Development MEMD) OEFET T X5 7'7/ ft
(Uganda Electricity Board : UEB) 73%&%E « 257 %%%%ﬁm L7z, 1999 4E (T /&R &
N7-iE®E /1% (Electricity Act 1999) (2L W, MEMD WIZE/ERFI OIS 21T 5 BT
(Electricity Regulatory Authority : ERA) DT & 2584 75:[5% < ESEFH O BB RE LT,
2001 4T UEB 23RO 3 thiCoy &l S v, BAEDKKI L 72> 72,

o DXL HIEES (Uganda Electricity Generating Company Limited : UEGCL)
o UHUHFEESM (Uganda Electricity Transmission Company Limited : UETCL)
o U AELEES (Uganda Electricity Distribution Company Limited : UEDCL)

312 BENVESEEEH

MEMD 7% ﬁ%#@k#éizw%~%ﬁ%ﬁfbfk@ TR F— &%@*ﬁ&%@
REAHLLTND, M OBHIEL. ERA Y LT\ 5, FEEIM & BT
FMEOREE L VOB T ~%Eakéhf®é %*%%iUHmL#E*% W@a%@%
Exnizm2alsy % (ESKOM-U) &7 7 L= (Aggreko) @ 2 SO REMEEL IO L
351 (Kilembe Mines : KML) . &+ =30 Mkl (Kasese Cobalt Mine : KCCL) . ¥ L >
7 ViR Estt k77, Kilembe Mines Ltd.) . &t =3L &4 (k7). Kasese Cobalt Company
Ltd.) . &% Hupss (K /). Kakira Sugar Works) . Aggreko 35 J UF Jacobsen B2 /i fikfh
23 (EPP). Tronder FE& 224E (7K 77, Tronder Power Co.) 20N HE A S 2% (Independent Power
Producer : IPP) 237> T\ %, BLEESEH#IC DOV TIL UEDCL & i IR o & 4 2 R S
R, v AREMG St (UMEME) 233 L TW2, EEHMIC W TiTy 7
NS ¥ —iil&z L o> THY, UETCL BNFEEALFEML TV 2D,

[UEGCL]

UEGCL IZEADFRENHHTH Y . Nalubaale /K 3 EFT & Kiira K13 EHRZ A LT
W5, MZETOEGMEREFIL, 2003 F£006 20 Flloar vy g VEBRIICLIVET
7 ) DOEIEHTH 5 Eskom OEHIEE AT T 5,

[UETCL]

UETCL IZER DEEAETH Y BHE 7 ¥ —SELIRNI LB E 2 H - T\ -, UEB
(Uganda Electricity Board) 7358/ 27 Z —dEIC X 0 b SN TR S EAE A
H3ttorb, ME—HRETMEFEITLIEETH D, FtIZT T X EOEEMEZITA L,
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FEFRIEOEERK S AT LA —H—Th b, RETITIE I X —WEOET L L
LTy TN, Y —FT VEEHA L, BBBESILICTRED D WVITBEE A~ A 217> T
Wb, T, FFERTFEEZICHT DRENBRIRETLE B> TWDH I LIz b,

UETCL @ EZRINAJRIL UMEME ~OHIZED Bk Th 5, —HFEERERIL, HE
BHE D, EEMIL S ORE . REMOEE - fEFEHE TH DL, B, KNFEE
a2 AR T <, UETCL e ET 2B ERE b m< 2> TV 55, UMEME OFRESE
T 2RI TR A 5N TV D T2, BUF D OFfiBh4:23 UETCL (ZH &3, UMEME
(ZXP A EI5E D BB KBS LTV D,

[UEDCL]

UEDCL XEAOEEAETHY . v XENORE@EZ A LT\ 5, BLEMOE
o MEEREFIL. 2005 (E D 20 dERloa kv g VR Y #EEDO CDC
(Commonwealth Development Corporation) & Fg7 7 Y 7@ Eskom D=2 Y —3 7 LA Th D
UMEME 233 L TW5, ZD7=8, UEDCL O EE¥EBI IR EMOEEEH TH 5, At
DX UMEME ~OFEMO 2y v a7 4 —IZ LV b T s,

BUE DS HRH %Z Figure 3.1.2-1 127”7,

TRV —ELBR%4E  (Ministry of Energy and Mineral Development : MEMD)

e Ll e || AR | | HUEER A
wOE || Hrrax—i || EETE e e || gl
K 1% E R = TR

= I (Hydropower
Development Unit)

1 {

=L — A R 15 AL
ST (Electricity Regulatory Authority : ERA) 5B T
a a i (Rural Electrification
IR . [RkES Agency : REA)
UEGCL e - i
UETCL UEDCL
ESKOM-U
Aggreko
Z DA, (IPP) UMEME

(Source: UETCL &%)
Figure 3.1.2-1 Organization Structure of Power Sector
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32 RERRFORR
321 BRI

v A A E D% R % Table 3.2.1-1 [TR T, EEABIIIKNIET 4+ —Br ezl k
Lavzxrl—yary (LT, av=x) THEIN TN, MIBERMHARDOK 67%% 7K
R EHTND, FTH, Nalubaale’k 77, KiiraZk )R EHTO A7 HA & 380MW/Z1T T, 4
RDOK) 58% & HH T\ 5,

Table 3.2.1-1 Main Power Generation Plant in Uganda in 2009

Category Name c_>f Power Installed Cpacity Ye_a_r of
Station (MW) Commisioning
Nalubaale 200 1954~1968
Hydropower Kiira 180 2000~2005
Other Hydro 61
Sub Total 441
Aggreko2 50 2006
Mutundwe 50 2008
Diesel Namnve 50 2009
Electromaxx 50 2009
Sub Total 200
Kakira Sugar Work 12
Co-generation | Kinyara Sugar Work 5 2009
Sub Total 17
Total 658

(Source: UETCL GDP 2010-2026)

322 EBEHE

U A EO TR EE R 132kV B L V66KV EEIRIC L VR SN TEBY, v &%
BAFH(UETCL)IC X 0 MEFF - IEE SN Cnd, ZTHRELF® 33kV OFERIZOWTIZT H o4&
Bl HE(UEDCL)IC & » T TN TV 5,

U A HEOFEERTH 5 Nalubaale,Kiira 7k )R EHTIC TRE SN E 1L 132kV, 2 [1]
MREERRIC XL Y Lugogo ZBEATREHIC CTRIHEH TH D Kampala 35 I ONVEHED « PHFG Ik I2
EEINTWD, EAEEIC O\ TR =7 EHERIZHEV Tororo Z&EATHRHIC TEE I TV 5,

F 7B E & OEARIZ OV TIE Tororo & (U7 4) ~Musaga &R (5r=7) %
132kV @ 2 [l CHERE S TH v . Masaka Z7EFT (V&) ~Kyaka Z&EHT (¥ o H=7)
% 132kV O 1 [H# CHHE S TV D,

LUF @ Table 3.2.2-1 12 132KV LA LD EELEMR A /RT3, Ak« EH ST D 50 4T
HLONRH Y, RIZICAHENMEHEINTHDEHORH 5,

7 I A E O REEARIZ-DOUNTO Single Line Diagram of Transmission Line, Transmission Line
Network % % #1Z4 Figure 3.2.2-1 38 X 00 3.2.2-2 [Z/” T,

LS A (Bagasse) &EH b U B R OKETH D, MK 12 N AESNDL YT R ELITN
LE b (BREEHRE) OANTARREETD

BREAKIST - BAIEKRASH



DAVSIEKNBRREYRS-TSVEEXETOYT D

D74 FILUR—k

Table 3.2.2-1 Existing Transmission Line (Over 132kV)

ne | Welage | Lonan | Moo | et | Conplets | iy
(kV) (MVA)
Kabulasoke-Masaka West 132 59.5 1 Wooden 1963 63.1
Kabulasoke-Nkonge 132 78 1 Wooden 1963 63.1
Kampala North-Mutundwe 132 8.9 1 Steel 1959 79.1
Lugogo-Kampala North 132 5.5 1 Steel 1997 73.2
Lugogo-Mutundwe(1) 132 10.4 1 Steel 1997 180
Lugogo-Mutundwe(2) 132 10.4 1 Steel 2008 180
Masaka West-Kyaka 132 85 1 Steel 1994 73.8
Masaka West-Mbarara North 132 129.6 1 Steel 1995 151.6
Mutundwe-Kabulasoke 132 84.5 1 Wooden 1963 63.1
Nkonge-Nkenda 132 138.11 1 Wooden 1963 63.1
Nalub-Kampala North 132 68.8 1 Steel 1954 147
Nalub-Ligazi 66 38 1 Steelr 1963 10.6
Nalub-Lugogo 132 75 2 Steel 1998 180.6
Nalub-Tororo 132 116.8 2 Steel 1954 78
Opuyo-Lira 132 141.2 1 Wooden 1963 63.1
Tororo-Kenya 132 10.6 2 Steel 1954 78
Tororo-Opuyo 132 119.5 1 Wooden 1963 63.1

(Source: UETCL)

Figure 3.2.2-1 Single Line Diagram of Transmission Line
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(Source: UETCL)
Figure 3.2.2-2 Transmission Line Network
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323 EHERE

U B ZENCBT D EERMITRIE TR EER E KB TH S Kampala 5 L OFD
fih ek ~78 )1 2 fH#A 4 5 72 012 Table 3.2.3-1 DB N H 5,

EEMRICHET D &R - EH SN TOLH LV LDONREL AT ITRIEDO FH N SLE L
END LT, L LA b RME RO, ZIESROBEER e & OBERITE O

‘/[Z‘gwc‘\ﬁ)éo

Table 3.2.3-1 Existing Substation (over 132kV)

. Year of .
Substation Transformer Capacity (MVA) Voltage
Manufacture

Namanve Transformer 1 2007 32/40 132/33kV
Transformer 2 2007 32/40 132/33kV
Lugogo Transformer 1 1997 32/40 132/11kV
Transformer 6 32/40 132/33kV
Transformer 3 32/40 132/33kV
Transformer 5 1991 32/40 132/11kV
Mutundwe Transformer 1 1991 32/40 132/33kV
Transformer 2 1995 32/40 132/33kV
Transformer 3 2003 15/20 132/11kV
Transformer 4 2003 15/20 132/11kV
Kampala North Transformer 1 1995 32/40 132/33kV
Transformer 3 2006 32/40 132/11kV
Transformer 4 2006 32/40 132/11kV
Kawaala Transformer 1 1972 132/11kV
Transformer 2 1972 132/11kV
Masaka West Transformer 1 1991 15/20 132/33kV
Transformer 2 1991 15/20 132/33kV
Mbarara North Transformer 1 2007 15/20 132/33kV
Transformer 2 2007 15/20 132/33kV
Nkonge Transformer 1 1970 75 132/33kV
Nkenda Transformer 1 1991 15/20 132/33kV
Transformer 2 2005 15/20 132/33kV

Lugazi Transformer 1 2007 14 66/11

Transformer 2 2007 14 66/11
Tororo Transformer 1 1988 15/20 132/33kV
Transformer 2 1985 15/20 132/33kV
Spare Trans. 2007 32/40 132/33kV
Opuyo Transformer 1 1993 10 132/33kV
Spare Trans. 2007 15/20 132/33kV
Lira Transformer 1 1974 15/20 132/33kV
Transformer 2 2007 15/20 132/33kV

(Source: UETCL)
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3.3 EBHhEHK

EhBaRR

UETCL IZ & » THEM SN TV EFBRMICER 2 MG L TV 2 EEEHR L, 2009 4
Hi(E, Kiira (200MW) 35 & T* Nalubaale (180MW) 7k /138 BT Z BT A L TV % UEGCL (ESKOM-U
(2 EME A REE) Z 4R, Kilembe $i1LU3#: (K. Kilembe Mines Ltd.) .  Kasese Cobalt 3£t
(7K 7). Kasese Cobalt Company Ltd.), Kakira #fEsxft (k7). Kakira Sugar Works) . Aggreko
¥ KXW Jacobsen @ BRGE S fILEG A (EPP). Tronder BB SfE (K77,

3.3.1

Tronder Power Co.) % C

HD, TNHDORBEERMAEILS00MW TH 5, % 4 FM O UETCL DR EFEE IO
BERE % Table 3.3.1-1 12777,

N

Table 3.3.1-1 Actual Record of Purchased Energy of UETCL (GWh)

Year KCCL Kilembe Kakira | Aggreko | Jacobsen | Eskom Total
2005 1.1 20.2 140.3 1,698.5 1,860.1
2006 1.6 28.4 369.5 1,160.5 1,560.0
2007 0.7 29.6 539.0 1,263.5 1,832.9
2008 1.2 29.8 55.1 429.0 117.2 1,373.3 2,005.6
(Source: ERA)
2%, UETCL MEALZENIL, SHICEERMZE L TRERE ICHIEL TS, B

¥4 L LClE, UEDCL 7205 2005 45 A L 0 H¥MELA TS L T\ UMEME K Th b,

% 4 R

TEIONY TN 72 ZTWD A,

Z UETCL 23 k5e L7=fE 1= % Table 3.3.1-2 129, 724,
#FiX. UETCL

Table 3.3.1-2 Actual Record of Sales Energy of UETCL (GWh)

WEE & o7 ) RhiE o5
OB EHEEINTEY, UMEME OEH L TWA VAT LAZELT, ¥oif=
UETCL IZ X DT L 72 5,

Export
Year UMEME Ferdsult Kenya | Tanzania | Rwanda Total
2005 1,741.2 - 15.3 325 2.8 1,791.8
2006 1,503.0 - 10.4 40.0 25 1,556.0
2007 1,759.2 - 22.0 42.8 0.7 1,824.7
2008 1,948.5 1.2 23.9 43.0 0.1 2,016.8

(Source: ERA)

[EFE I RFEDOKEIES 1L, UETCL @ Lugogo ZEAMENIC H DB S AT TiThh T
%, FHRSFTCEWT, MEdEEihigic é.\of:%%éﬁ‘?m@@ﬂﬁ ZREL., WERSHT X

DIETREIT-o TV, o, IR ROIDEFEINCMNIEL 70D B — 7 FEH O FHE{EE
DERE - farb, Ay Z—TEiL T\ 5, R ¥ —IiL, BERSTOLRLT, HET»
LRMICHHE SN TV D ESH, UMEME 21X U & T HEEFEE ~OMGEHE, BIEAE
HR~OE G, BEE~OE i E 2 RFEEIC R L, REFL TV D, PRETEERER
B DIEIRMERER L TV ARIBICHEAET L2 TOHERKLEEL TRV | [FEOEZE.
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PR B OMRIIEIR N ATREIC 72 > TV D, UETCL DO#EEIESATIL. UEB v 5. T ORERE - &

BOEBLAE R DS ﬁﬁﬂ@%%@ﬁ@%%@ii%%ﬂwf BIEICE > TS, L7
28 5 2009 42, UMEME 233l B ORCE SRR - I 24T 5 2o —&F%3L 72D T, UETCL
OEEMICET 2EGE L5 X/ LIt D,

Table 3.3.1-3 (2., &% 5 AR ORFMEICFREFR SN TV D EE R KENMEEZ ~T, 2B&H
HIZAERROR D HRKETH Y | KHH IR 2 BR N N - O G FHEIXEEE O
VR EAN ST AN

Table 3.3.1-3 Maximal Value of Main ltem

2005 2006 2007 2008 2009
May.-Dec. | Jan.-Sep.

Total demand (MW)
(Domestic + Export) 365.7 409.6 394.9 389.5 400.7
Domestic demand (MW) 356.9 403.1 379.7 380.0 392.9
Load shedding (MW) 110.2 217.1 152.1 100.9 70.8
Export (MW) 42.0 40.0 35.4 42.3 46.7
Generation (MW) 291.4 248.9 321.9 360.9 391.4
ESKOM-U 244.7 198.4 218.1 220.2 237.6
Others 46.7 50.5 103.8 140.7 153.8

(Source: UETCL Load Dispatching Center, JICA Study Team)
ek, KERA T ORI GO FEM ORI, FHEEEIC X 2T AR OHEEEE 5 DTz,

ARRKENZTLE LB 250 1N ﬂbfﬁéhf%toLﬂLZWSESH#%\Eﬁ
2B U CRERT D2 IR oTclod, ROBEZRT T L3 TE /2, Table 3.3.1-3 2006 4 1
AM5 9 A DAL, 2007 47> 5 2009 4FEDFEAF & Ll L TEVWMEZ R LTV D, 2, 2006
FEOFTHIEEIZ L D2TERWDOHEMER, BEICHNZLIZL2b0 L Bbhb,

[EFKE S RHAMAS L T 2 I8 E R O BER DL 2 AAER A 72 2005 4 7 H 36 LU0 2009 4 7 H
O ¥ B A i iR 2 > T Figure 3.3.1-1 127797, 7233, X7 Captive Plant” (X811 ()
K BESt (NI A& RE L 3 5 K 38R ) %0 OlEAE S TH 5, 2009 4Tl
v’ — 7 4 fuf FRE TR A5 O T h@@%ﬁ®t®\ﬁuﬁ%kbfﬁﬂéhﬁimMW@74wtw

BN, ARIEH SN TOWDRWAHA S TH S,
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Figure 3.3.1-1 Daily Demand and Suppy

H BN ORI BIFE BB RLER SR S ATV 5 2005 4F 7 H 225 2009 45 7 A I H f > A [ ) &
% Table 3.3.1-4 IZ/r T,

Table 3.3.1-4 Demand Energy in July from 2005 to 2009 (GWh)

Year 2005 2006 2007 2008 2009
Generation | 1476 132.0 157.4 170.7 200.1
Load shedding _ 3.4 66.5 17.1 154 0.6
Export | 1.4 0.0 1.0 2.8 6.5
Domestic demand 149.6 198.5 173.5 183.3 194.1
Total demand 153.0 202.1 178.8 188.2 201.7

((Source: Load Dispatching Records of UETCL)

Table 3.3.1-4 & Figure 3.3.1-1 Z kg L CH 5 &, EPP ®EFEAIZ L 5 HE AR O S 038
L TH D,

uim%ﬁ$%% X DEF RO BESBAEOMIZ, JHNT U 72/ N il 2 % 5 & LT,

BRFEFTICLDBEHEMTON TN D, FlziE, UEDCL (2K - CTLLF O/ T L
T HEE R ?Ep)—dr#a&za INTWD, ZHHDFT - 7Y v K« A7 AIF, WTvd 750kVA
DT 4 —BNLREXELEEEBRE LI-LOTH D,
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Table 3.3.1-5 Example of Off-Grid System

Place (District) Moyo Adjumani Moroto
Generator 750kVA 750kVA 750kVA
Generated Energy (MWh) 146.1 210.5 107.9
Customer Nos. 371 313 461

(Source: UEDCL)

Table 3.3.1-6 (Z 2007 £EIZ 34 L 7= 5B ER I BT 2 FHiliEE ., EIRA BRI X 5%\%5@%&@

5 O EARIE RIS K 218 BRI & F I X 26 AReE H &% ~d, 2007 “EiZiXAFF 97,800
BRI OEENRE L, T X VRN AREETH - 72 /1 &% 195,000MWh | && 11kV A

ERFATHE R L 72 b O DMEERFHE D 66%., G AREEE N ED 60% % 55, S HIZERARIS
X B ATFHERT MEECT 72%., AR EEE /18 T 74% % 59, EIFERIC X 5 BN 2 OIS
BREOMBETHDHZ EERLTND,

Table 3.3.1-6 Outage Time and Not Supplied Energy in 2007

Outage Time (hrs) Equivalent E(r'lj\r/g\g/)r/l)Not Supplied
Voltage Level | 11kV | 33kV | 132kV | Total 11kV 33kV | 132kV | Total
Faults 4,098 | 7,404 572 | 12,075 5461 | 13,855 | 3,690 | 23,006
Load Shedding | 51,677 | 19,046 55| 70,779 ] 99,194 | 45,110 629 | 144,933
Shutdown 8,526 | 5191 | 1,229| 14,946| 12796 | 12,680 | 1,585| 27,061
Total 64,302 | 31,641 | 1,856 | 97,800 | 117450 | 71,646 | 5,904 | 195,000

(Source: UETCL)

Table 3.3.1-7 (2 2007 E12 34 L= BIRICER U= REEE N B2 R, e RaEE N &I
442 605MWh (22 L DN D 84% N 18/KIZ X 2K EROHNCEL 2D THY, 22 TH
BIEAREDBHENILETHLZ L ER LTINS,

Table 3.3.1-7 Not Supplied Energy Caused in Generation System in 2007

Generator Faults 31,209

Generator Shutdown 40,881

Frequency Control and Hydrological Constraint 370,515
Generation Total 442,605

(Source: UETCL)

332 BHEEREF

Table 3.3.1-3 [Z/x L7 X 912, 2009 4F 10 A RFEMKIC L 2 & FHEEEHEEMEE L OE 6
H A - HEE R KREIIL 4J0IMW Th 5,

THENEOHBIZE L L, FEOFEEDR 90%5H 2 445 L T\ 5 UMEME O SEiE i %
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FICHAT 5, ERA OFE L TV A ESEHERRIT T—RFEFE (Code 10.1) |, [PH¥ETE
(Code 10.2/10.3) ), AR PESETETL (Code 20) |, [ KEIFFEZETETE (Code 30) J. 14T (Code
50) JOIEFIZL U TIVIRERTHY . LI, b ORI RIZHES TR 5,

BE 5 FEMOFTFE S NV — T RIOFEFEEFEOHER % Table 3.3.2-1 |[Z/R T,

Table 3.3.2-1 Number of Customers of UMEME

Tariff Categories 2005 2006 2007 2008 2009 | Increase

Rate (%)
Domestic 263,262 271,984 277,393 276,255 292,348 2.7%
Commercial 27,838 24,718 24,602 20,484 23,654 -4.0%
‘Large Industrial | 115 139 161 159 200 14.8%
Medium Industrial 698 870 954 864 983 8.9%
Street Lighting 324 315 334 291 209 -10.4%
Total 292,237 298,026 303,444 298,053 317,394 2.1%

(Source: UMEME)

FICTRT LI ICRFEFEF LT 2008 EXFHEICHE L TR LTS, 2l
UMEME 23T D F5 R ~ D &k L THEM L T\ 5 — 5T, aﬁﬁﬂéﬁé‘»i%x?aﬁﬁOD
R 2 I SNTTBEFHD, BT EZEE ER >R ThH, ERADARLTNDHT —
FIZEL D &, 2008 O FRFEPEFEZOBANILLT O L BY TH D,

- HEEINTHIHLICHR L - R 32,409

—  REHRE TR LR (R HE) O TR EF AL 27,235

- AW E VSR A E IR SN TREFH 89,922

- EREHE AW X0 RN BB SN e R EZ 36,931

- BATREEOHEE 20,584
LLEXD | (2008 FEICIRE LT- Z & EHBr &N 5030 30D 1 30— RFEFEFRIX, EX
BHEOSHWBIEIZ L 0 BROMGEEIESHL, 205 5 40%6@0327&75@5%*4/\%?%“*%
OEFEEFATE L, ZOXIRFELH Y, MFETREFHOME 5 FHOELE N

2.7%1E,. ANOEEMREIFIZFE LV TH Y | #lE 5 EMOFRBIBERT~DOFEHGE N, B
{bROm FICE > TNz 5,

—J7, BEEFER, FICRKBREETREZROBMNE L, Z OB M I HEMICEETFER
BN L 20 TlEe < BUTOEBEBLISERRICER T L2EENZNEBI OND, TRDL,
BRI R, REEM (240V) THHG S D —FEFEF, HKL, (K 36 (415V)
THFE SN DA% - THMRPEREEESE . MV (11kV & 33kV) THEE S5 KEIRRPE 535

DR LT, EORER, Akpg¥EEZ L LfE%lJéhé«%ﬁﬁ'J@ﬁ%t/v AT, K
BIL A NT o, SUTESCBUFHER - SAERBOEBITE S BB Xy RIT KBRS
FELTHREE S 282 0BITOBREREH IR, jt%%%ﬁ‘ﬂ% SEFHAHO—K Lo T
W5,
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BREHE 7 V—T RO 5 FERM O rFeE /)% Table 3.3.2-2 (237,

Table 3.3.2-2 Actual Record of UMEME’ s Annual Energy Sales (GWh)

Tariff Categories 2005 2006 2007 2008 2009 Increase

Rate (%)
Domestic 3318 290.2 2935 327.4 363.7 2.3%
Commercial 1281 136.8 150.6 176.7 2085 12.9%
Large Industrial 359.0 389.0 482.1 549.5 593.9 13.4%
Medium Industrial 194.9 173.3 211.2 222.9 232.7 4.5%
Street Lighting 0.9 0.9 0.7 1.9 2.2 24.1%
Total 1,014.7 9901 | 11381 | 1,2785 | 1,400.9 8.4%

(Source: UMEME)

1 5 M O ERE & kﬁ*ﬁ%%%% 3. WEFBOHEIHER & IFIEFR CKETHR L T
ETWD, —77, HRITOTRET, TEFHEORELBDIZH 00D 6, F LI Z
RLTWD, ETPHRBRERT EUD%MM I, FEZEOZTNOKF5THY | HLOIFH]
IR EPETREN IR DRI 5 1PN A D,

3.33 RADEOENZKER

FRRED Y B, r=7, ZoPF=TIZOWTIE, IELZERHC RSO TIRIEDE I ERFE
EAERAT D, £z, 2ORPOEOTRERL, vhvF, avd r=7 TLrry v
TR PR R L LT REEB S AT AHWETH D (A AIREWIE D E SRR 2 E
7t (The Study on Interconnection of Electrical Network of Nile Equatorial Lakes Countries, Oct.
2007) ) (ZHAS TR T D,

1) r=7 OBIFHRIL

AF3R 2008/2009 (2 L 5 &, 2009 4F 6 HBIME, JEHERHIXEE OFESM (KenGen)
BIOBRAT 3L X —4E453#E (Emergency Power Producers) (ZX VIiEA SN TEBY, =D
Rk H A BT 1,361MW, A2hH 7] 1,310MW TH 5, ZDOWiRIE, KenGen AT DK
7T4OMW (B2hH 71 730MW) . k) (F 4 —B LR OV A X —E ) 154MW  ([7] 135MW) |
HiEL 115MW, B ) 0.4MW D55 1,019MW  ([F] 975MW)  TEIRD 75% % D T\ 5, 72
B, KAFEEFTILAT KenGen DFTA TERIHAED 55% % 5O T D,

IPP X, 7 ¢ —E/N L HIBEETH Y | Al 20dMW TH 5, F£7=, EPP IX. Aggreko
Service |IZ L5, EMEREI L T 55 4 —BAIREZRE 150MW Th 5,

B~ 2008/09 DHEHIEGERIZ, 47+ 7V v &2 &) T 6,489GWh T, %

@m,ﬁ I KenGen 7% 4,339GWh (£{A D 66.9%) . IPP 75 1,189GWh (|7 18.3%) . EPP 7% 914GWh

(A 14.1%) . 72 Lo TW5, 2B, MEHEEIZ UETCL 76 O 1A 29GWh 235
FNTND, Fo, mRENT, @ ZERNT, 1L,070MW L8> T D,

=7 kElE S (KPLC:Kenya Power & Lighting Company) D78 /1 &%, 5,115GWh
Tholz, TONTIL, —RFEFEN 1,254GWh (RRGEE RO 24.4%) . /NOREETR
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2173 823GWh ([7] 16.0%) . HHIAL - KBRS TEFT 2% 3,020GWh (7] 58.6%) %5 & 7¢ > T
W5, 7235, 2007/08 EEEIE, HRBIAR RS L3RR & RHIBRG TERREIC 0T CTRAR ST
275, 2008/09 TIFAH SITHUE Loy S Tuavy, 2007/08 4 OEEN & 1/3 23
BB L¥ERE LTINS,

KPLC D#RFTFEFHIL 1,061,911, M FEALFHE (REP) OFFEFHIT 205,287 T, B
BT 1,267,198 Th 5,

(2 Zo¥F=T7 DBHEKRN
AUV =T OENFEL, BEOX Y =T E NG SH (TANESCO) (2 L0 #EE Sh
TW5, 2009 4 9 H REEDORIEERMAREIL 960MW Th 5, +DWERIL. TANESCO
DA A ZIT > T 5 6 EATOKIIFEERT ORI 561IMW (KD 59%) 19 & AT
DT 4 —BNARE (N 4 EFTREZEE R S 1L, RHIIeEo 11%) TH Y .

TV D 30%ITENB I OEHEZEAICE S IPPEFOBRMTH Y . KIEKGEDEBIFFER &
o TWA,

2008 4EFEORRHIAE )BT 4,425GWh T, TANESCO 7% 2,985GWh (67.5%). IPP 73
1,440GWh (32.5%) T& ~7-, TANESCO DK JJFEEFT /6 OfL#A EiX 2,649GWh T
TANESCO DG 5D 89% (RAflFaE D 60%) % (T 5, K DFEFEEFIHHIL 54%
ThO, TIETHERE L CTOWEMABORD N KIEICSGE L Z ERMA 25, 7235, 2009
9 H RIS O FRIE O R KESEEIL 740MW Th - 72, UL EICHZ T, TEEO Kabera H
XIZ 1I0MW % 0 7 256, BB EEEHUKIZ > B K0 3MW D A A 2 fiifs L
W5,

BT, MR EAE 282MW 7  — B L REFTNBFEH TH Y . ZDOWNERIT TANESCO 78
182MW. IPP 723 100MW T 5.,

TANESCO @ 2008 412 H1F k7 E /1 i 3,377GWh T, T OWRIE, B E

425GWh (FRARFEFE /TR D 13%55) . —MXFHETEE 995GWh ([A] 29%38) . & D AR it
53 507GWh ([F] 15%) | = E AR FE 5 1,037GWh (7] 31%59). Sk L 42 o K 11 55 %14136Wh
([ 12%) & 72> Tu%, 2008 FFERDMTFEFHIL 723,873 Th o7,

'777“/?%:%‘@7‘:)%‘ EE, BPER R o, KERMORENE, BlEEOR

LT BHEFZ~OHROEGENE LRI TETCWD, DIz, FHHEE
VAR %%EOD%MSZD#”%?HELH%kb\zéo

() TN PDBBHERIND

TR SN TW A RERMEIX., 74 —BNRERHEL L2 o TR FH-FEN
DKIIFEEFT Ruzizi | & I DTN POENY M THE2EDT46.0MW THD, TOHBH
F1Z 26.3MW., JEHERI S LT 1) &1 175GWh, £ A 258 EE 1 &1 131GWh Th 5,
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2005 4EHF S OHETE R KE )1E 35MW, FEEF 4T 27,000, ke /1 &L 130.8GWh T,
R 2T% % & /U2 A3 180GWh Th 5, Eit DG 1 L i35 & Wiy 4 — 3 —
LTCW5, 7238, 2005 FrRF R OENZFIT1.8%TH D,

A - FET oK I3 EFHEIIL. Ruzizi 111 (47.8MW) . Rusumo Falls (61.5MW) |
DU ThHEEZDT 4 #F%D FoOEFHRMAEEIL 58.3MW., EHEREE HEIT
458GWh & 72> TN 5,

(4) = TOBAFTAGIRIL

L DNIIERTHY . B PG - FFAEOIL2N Y 28 1,900km & 0 . EEAR[FEO Inga RIS

HEIMAEIE, FEORE QWM A FLE 722> TS, Inga AL, HEBD Kivu
X FE TIEM SN TR ST, 2020 FICES> THHEROAREERD2NEEZ LR TND,
o T BEFED Kivu RFEIT TP VU LR ENTINERHEE L TEH ST
%,

maxlild. Kivu o o/KEZFIH L7z Ruzizi | BEXORuzizill DA THDH, ZDOHKFE
FrOREESEIT, av T, TP AU ED 3ENENEN U3 OWHEMEZRA LT
o, L LR BKIRD Kivu I3 ARMAR I35 L < i AEE &L K& < FESHR
WG TN D,

2005 fERE S OHEE F K I 1E 5S0MW, F5 252 %500E 36,000, HR7e /) f&lx 168G Wh T,
K 20% % 5 AT RS X 210GWh & 72> T4, FERofitis & i35 L s o R
SEITVEAN IR B B, 72ds. 2005 BB S OBILRIZ 1L9% TH 5,

F 4 USRI R ERZE (NELSAP) 128 1T 2B BRI m TlL. wH L En b
220kV EER LM L, BEHOEHA L Kivu BREOILEN TESN TV 5,

(5) NU U FEDEBHERIR
FERMIL, a2 TRIELMEO Ruzizi | KON KDZEEDH T, 7 EFTDKIIEER O

BERE 39.9MW., LU XL EEDT-T 1 —BILFER 28.3MW. A EF 68.2MW D %1
N5, KIJOVEEJFERIFEEE ) EI1L 157.4GWh TH 5,

2005 R OHEE F K 711X SOMW, 524113 65,000, fR5eHE /)&% 196.5G Wh T,
L 25% % & AU TSR TE B 262GWh L 72> T\ 5, LRt ot Ltk 5 & IPP %
AbHY, 225 CTHEIZAAG TG 12 R TnD Lz D, 72k, 2005 FRFA D
BALHRIL 3.8%TH D,

R - FEF oK I EEE I Ruzizi 111 (47.8MW) . Rusumo Falls (61.5MW) ®#| Y
VT hHEEDT 4 M4EHY ., %nﬁ;@ FHER I A 1T 58.3MW., EXWERIEEE N &I
458GWh & 72> TN 5,

UiblizTik_Ize By v ZEEZEDJELD Iileiéﬁfxaaﬁfﬁféﬁffé SQUF it
%E@Eﬁ%%f\ODTﬁ%ﬁﬁ\% L <HIR S TWDRDUZ S
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34 EBR¥E
(1) BehE
aﬁkﬂ/\%ﬂf  Electricity (Tariff Code) Regulations, 2003 (23 CTZ OJFHAINE S HAL T
« BHERR T 51512 oW T Tariff Determination in The Uganda Electricity Sector (2006) T

%%#Kéﬂfwéo&% EREHEIT ERA LD HFI ST Y, RITORA 2157207
X7 5700,

BIEOBHEHIE T, BHeEEDEDICL— FR_—2 XA EN TS, 2o =R
X, BB D EERH éﬂéﬁf’ﬁf@%’fﬁ% ERAVHEEL, ZhEX—R L LT,

x4 % 1E 72 F) 48 5 (ROR: Rate of Return)z iz 7= 4 O % 45 7'7/\&0))3)?%&7\%5&
LTRDDLHDTH D, ERAIL, ENSHOERE ORI EK D720, EHRk, HiniE
FEHE, S8e WESHOLRS) FICHLBELRE L, ERFITE CHIERELRE L
T35,

AR B EUUEITBFEITON D2, W T LR, A 7 LR BRLEEE
E LB eREZIT> T 5,
BHefEhliL, BENORETFEZETOY T I A4 F=— TOXEMINC, #E - HE

v QX)) - /e o 3L . BEEISH T Db AR & & 5 FEBIEORHE R E & BT
B DWW TEL IR %,

(2) BEHE
FEERHEIL, UETCLAV BT L3CH 9 B Th 5, Kiira - NalubaaleZ D KK )3

BITCOWTIEF v 30T 4 —B2 DR T, LIRS 72 0 0 IKWIZ KT B B3R E & 72 -
TW5, BHEREDTOOFTENAZIL, FTii&HN ORI TN D,

— B WUmEAE - BERE - AR

—  EiRMERTE P

— arkyiar74—UEGCLIZXT 5 U —ARDIH (UEGCL DfE A& D Ief]

hEEHEITHY T 5)

— HHl7s—tuAvYLT 11—

KDFEBREIT, BARBEULDIZD DX v 30T ¢ —kba: & | Bk & iR R PR
2 Lﬁmﬁéizwﬂ%ﬂ(ﬁﬁiﬁinéo RIS, SRR I RL O [EIBAm AR 22 B L ehis LT
EHIICHRE SN D,

KB LOKNFEEORE&ERE TREITRT,

2 Xy v T — R RERE I O 72D OB T, BB LN E D MIRb LT IHAbR S,
SRREAKISTT - OFIEKRISHT
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Table 3.4-1 Hydropower Generation Tariff

As from January 2010
Hydropower Unit: Ush./MW per hour
|[Eskom Uganda 30,558|

(Source: UETCL)

Table 3.4-2 Thermal Power Generation Tariff

As from February 2009

Thermal power Unit: US$/MWh
|Aggreko Kiira 195.75
Aggreko Mutundwe 160.78
Jacobsen Namanve 185.26

(Source: ERA web page)

2B UETCLNA s EEM LA L 0 BEA L7-% /)1 &1% 2009 4E (& 2 f#) C.2,355GWh
T, ZHUCET A K HAEEITUsh.482.117billion* TH o 7, HE- T, UETCLO PR E /) =
Z FEKIUsh.205 (US$10.8 o R4 5,

(3) EIFEY B

H5E  ERUEHEIL, BLESF2 UETCL IS B Th D, B—7 - va ¥ — - F
7 — 7 ORI O X —E e L e o TS, ZORMEIZIE. UETCL O IEfinHERrE
HE EHEEREBSIOEAEOTLFWEEA TS, B, EHBRE L, BEXT
2D OENEE LD RE R DIHNAZERLIZBDOTH D,

FAT OIS D Sk % & Table 3.4-3 127,

Table 3.4-3 Bulk Supply Tariff

Peak 178.11 Ug.shs/kWh
Shoulder 157.29 Ug.shs/kWh
Off-peak 131.42 Ug.shs/kWh

(Source: UETCL)

@) NFEEe

INTERME IR B B kT DR TH 5, FEMNNC L VBN R 570,
B BT 5 H 2RI L, FEREMONEME & 725X 9B ENTRbil T
5, BHMEEEDO-OOFTENAFEIII TR EENEGEND,

—  EinHERE R

3 ERA DR —L~—P LY &7 n— KL=, UETCL o 2010 4E ¥ 5 #(BUDGET 2010)i2 X %
4 AL — | US$=Ush.1900
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TRl 1 A0 2
HPEIT 6T 2 F4E R

A AT 2 FlAR R
BEEB L OHEERICHT 55 Y e
HEABL

NERMEIZIE, AREOFEARRM . v 3T 4 —F ¥ —(KVA), HEEITEE4E (KWh)

Y 2RI

i SR A (D0 S D B AR & B KTE R D, FREAE R & S ok
BRERIT TRRO LY,
—IRFE
240V HLAHIZ K e 22T HDHFEFK T, FL LT REES/ DR,

7ok, A7 0 OFEN 15kWh LJTODP?{*EI FEFICHLTIE, 747 T4 VRN
WHEND, 747 74 RHEIEMBEIC LV ENMHE = X LT OKEL 72> T
60

[ELE!

SAMREIC K DB 22T D EEZE T, ZOAMN 100 T T EEZ IRV
ﬁﬁﬁ%o

KRR PE 3

415V DAREIZ X D E ke 2521 D T, £ DO KFFE) 500kVA £ TD $ D,
KRB PE

11,000V & %\ 33,000V D EEIC L DB E ST D T/HEEZ T, TORKTHE
75 500kVA 725 10,000kVA £ THO D,

AT

2010 £ 1 A OFEHE TIIRHE D & T TOILTNDN, T4 7 74 ke
1L, 24U E TO 62Ush./kWh 2> 5 100Ush./KWh (2 EiF ST b,

UMEME O/ %EHE3 % Table 3.4-4 (27~ 9,
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Table 3.4-4 End-User Retail Tariff

As from Ist January 2010

Consumer Time of Use Rates Ush/kWh
Category
First 15 kWh 100
Domestic Above 15 kWh 385.6
Fixed Monthly Service Charge 2,000
Peak 405.1
Shoulder 358.6
Commercial Off-Peak 2994
Average tariff per month 358.6
Fixed Monthly Service Charge 2,000
Peak 376.1
Shoulder 333.0
Medium—scale Off-Peak 276.6
Industries Average tariff per month 333.2
Fixed Monthly Service Charge 20,000
Maximum Demand Charge per kVA per month 5,000
Peak 2174
Shoulder 186.8
Off-Peak 148.9
Large Industrial . Average tariff per month 184.8
Users Fixed Monthly Service Charge 30,000
Maximum Demand Charge per kVA per month 3,690 per kW/month
Maximum Demand Charge between 2,000 and 10,000kW 3,354 per kW/month
Reactive Energy Charge 40 per kVArh/month
Reactive Energy Reward 20 per kVArh/month
Street Lighting Average tariff per month 364.6

(Source: ERA web page)

(5) EHIAKE

UETCL XENIIEADTEEEH H 5 VTR AEH L v IRV e TE DT 5 2 & 135
TV,

BEIEN 69~ 2 BT O A B3 & Table 3.4-5 12787,

Table 3.4-5 Export and Import Tariff
Unit: US$ cents/kWh

Import Export
Kenya (KPLC) 20.9
Tanzania (TANESCO) 13.04
Rwanda 8.25

(Source: UETCL)
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FAE RUERBAFEE

41 EROELEERE
411 FEETEOHMHREH

UETCL 3 f34E R B EIRBE 7 5 m 2 32 L CH Y Grid Development Plan & L CTAEREIN D,
AR DARAED KT R & LTcb DX v 2 ZE T )L —F4 & 548 (Ministry of Energy and
Mineral Development:MEMD) & FR#E DFE R BT D 2010 41243 7= Grid Development
Plan 2009-2025 by UETCL in 2009 (Li#% GDP2009) # %M L7-,

TR DI L 722 LRAHRRMFIIU T O LB TH D,

(1) GDP (Gross Domestic Product)s#&in=s

GDP (Gross Domestic Product)# /i & L C Table 4.1.1-1 (27~ R ¥ > Z S FT AR
i L 7= Commercial & Industrial OBEZHMH L TW\W5, GDP &AKDOK U4 #hHD 5
Aggreculture I3 N & IHE LW OENFREREICITHWV STV,

HREITOMEHZ XduX o o FEIZH T 5 GDP D ¥ = 7 % Commercial 50%. Industrial
25%. Aggreculture 25% TdH » Z DA HFFFEIZ XV 5 57z Aggreculture % By 7=
Commercial & Industrial DA DA fl% GDP #4242 # D FEX IR,

Table 4.1.1-1 Gross Domestic Product(GDP) Growth Rate(%b)

Year 2008 2009 2010 2011 2012 2013-23
Commercial 7.7 8.35 7.55 7.9 7.9 7.9
Industrial 7.5 7.4 7.4 7.4 1.4 6.4
Combined
. . 7. . 7. 7.7 1.7 7.4
(Commercial,Industrial) 6 80 >

(Source: World Bank Uganda Office, Study Team)

() FHEITEFERE

Table 4.1.1-2 (ZHHUELT R EFE K 2 n T, BUROM T ELFHRENICEED & 2012 4212 10% D
BALRAZERT D E LTS, —F, BMEIZBWTIEA & UMEME & OGEIZTE,
2012 =¥ T4 17,000 O — M FERE D FT L, € VLA 2023 48 % Tl f4F 30,000 O3
BB AREL TN D, EEEHY 27 3pE & LT BREEOFHBRE A KD r— A
(Low Case) ClE 2010 4F % C 12,000 & #LLARKE 17,000, 5 & 27— A (High Case) Tl 2012 4%
T 25,000, Z#LLARE 30,000 Z{KE LTV 5,
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Table 4.1.1-2 Rate of New Connections in Urban Area

Year 2009 2010 2011 2012 | 2013-23
High Case 25,000 | 25,000 | 25,000 | 25,000 | 30,000
Commercial Base Case 17,000 | 17,000 | 17,000 | 17,000 | 30,000

Low Case 12,000 | 12,000 | 17,000 | 17,000 | 17,000
(Source: Grid Development Plan 2009-2025 UETCL)

() #FAME

Table 4.1.1-3 ([Z&E it 2 & A 72856 OFAREZ 7T, 2002 4005 2008 £ TOEA
TR D FEREE 65%I2 3% | 2009 4E) 5 2012 AEDOHIRTIE 67%. 2013 4E1Z 69% F THIHN
5 EE LTV,

Table 4.1.1-3 Load Factor (Exportincluded) (%)

Year 2001 2002-04 | 2005-06 | 2007-08 | 2009-12 2013

Load factor 68 65 65 65 67 69
(Source: Grid Development Plan 2009-2025 UETCL)

(4) EELEHEER

Table 4.1.1-4 |Z5FELEE R L2 & 777, 2009 450 EELEE HE 2% 36% 7 NAEF (S i L 2022 4E(Z
1 18% & 720, ENLRRITAITN 72D EFEL TV D, KRR A IHIM A @ L TELR
N &S EREREEDIEHIIRE AOEBIC LD THD, —HRICEE D 21T
Bl AR-ORE EAE AR OMMAMIZER T 2 5 e 2 & | WESAELRREHIRER T 2 IE
HAfi e 2 2S5 AEE ISk U QIR ROl B i EAl2Y, %A ICR LT
TR DL IR E R D DT, ABINODITREBFEIZFEMT 52 L HAMLET
H5,

Table 4.1.1-4 Loss Rate of Transmission and Distribution (%)

Year 2009 2010 2011 2012 2013 2014 2015
Transmission 4 4 4 4 4 4 4
Distribution 33 31 30 28 27 25 24
Total 36 35 34 32 31 29 28
Year 2016 2017 2018 2019 2020 2021 2022-25
Transmission | 4 4 4 4 4 4 4
Distribution 22 21 19 18 16 15 14
Total 26 25 23 22 20 19 18

(Source: Grid Development Plan 2009-2025 UETCL)
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412 HEBREHR

Table 4.1.2-1, Figure 4.1.2-1 [ZEGINZEN AL — A DEE OFTEREM L2 RT, BEHEIX
2009 £ 2,171GWh 7> 5 2025 4£(21% 7,665GWh & 353 fHIZH#EIN L. Z DOHAM DI =R 1%
8.20% L 725,

BREBINCIEHR L THDH & 2009 40D 375MW 7> 5 2025 412 1% 1,346MW & 3.59 iz (2 #41 L .
Z OB OEHINRIL 8.31% L 725, ZOMEEZ B HIEOBNE 8.20% &t 5 & LK T
HHN, A2 E ERVENEEOAMBRCCE T T AHEBIZKM L TWEHEEZBND,

Table 4.1.2-1 Result of Load Forecast (Growth Rate: Middle Case)

Year 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 2016

Domestic Energy
__Demand (GWh) _ o _
__Growth Rate (%) -5.21] 586 | 6.04| 639| 593| 764 | 752| 7.63 9.94

Domestic Power
__Demand (MW) _

Growth Rate (%) -5.21) 651 619 639 593 764| 752| 7.63 9.94

2164 2051| 2171 2302| 2449| 2595| 2793| 3003| 3232| 3554

371 352 375 398 424 449 483 519 559 615

Year 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2009-25

Domestic Energy

_ Demand (GWh) _ 3915 | 4242 | 4604 | 4986 | 5406 | 5889 | 6428 | 7019 | 7665

GrowthRate (%) | 10.16 | 837 | 853 | 830| 843| 893| 916| 9.18| 921 820

Domestic Power

Demend(vw) | 77| 769| 834 03| 80| 1034| 1120 1233| 1346

Growth Rate (%) | 1016]1353| 853| 830| 843| 558| 9.46] 918 921 8.31

(Source: Grid Development Plan 2009-2025 UETCL)

10,000 — = 12
omestic Energy (%)
(Gwh) Demand (GWh)
8000 || —*— Growth Rate (%) 1 10
1 8
6,000
1 6
4000
1 4
2,000 r )
0 0
DO - N M T O O~ O — N M S O
S cocoooocoocooo0o8388 8 8 (Yean
N N NANANANANNNNNNANANANUANTCN

Figure 4.1.2-1 Result of Load Forecast (Growth Rate:Middle Case)
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413 FHEEEOHI

(1) HiEIFE(GDP2008) & @ ik

Table 4.1.3-1, Figure 4.1.3-1 {Z GDP2009 ™ fij[rlFtE(GDP2008) & ™ kifi 2 7~:3, 2009 4=
M5 2023 F 14 R O NNERIL, ) & TR 7.22%, 4 [IFHE 8.06% T 0.84%
BIILTWA, BRE ORI RIE] 8.06%., 410 8.19% & [k DA~ LT\ 5,

Table 4.1.3-1 Comparison of Demand between GDP2008 and GDP2009

Year 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 2016
Domestic |[GDP2008 | 1999 | 2209 | 2362 | 2489 | 2635 | 2770 | 2914 | 3087 3311
Energy
Demand |(GDP2009 | 2051 | 2171 | 2302 | 2449 | 2595 | 2793 | 3003 | 3232 3554
(GWh)
Domestic |GDP2008 387 425 456 485 519 552 588 629 678
Power
Demand [(GDP2009 352 375 398 424 449 483 519 559 615
MW)
Growth Rate
Year 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 2009-23
Domestic |GDP2008 | 3595 | 3903 | 4236 | 4596 | 4985 | 5407 | 5864 7.22%
Energy
Demand |[(GDP2009 | 3915 | 4242 | 4604 | 4986 | 5406 | 5889 | 6428 8.06%
(GWh)
Domestic |{GDP2008 739 804 875 953 | 1037 | 1128 | 1227 7.87%
Power
Demand [GDP2009 677 769 834 903 980 | 1034 | 1129 8.19%
(MW)
(Source: Grid Development Plan 2009 and 2008 UETCL)
=7000 1400
=
6000 -+ GDP2008 - | [-=—cDP2008 .
= GDP2009 / §1zoo GDP2009 /
<5000 © 1000
£ ]
B / § 800 /
23000 — g /
p S S 600 -
a0 5 e
-2 2 400
1000 F £
£ a 200
a2 0
0 L L L L L L L L L
SN NN 822 -2 ILfET228EYE

Year

Energy (GWh)

(Source: Grid Development Plan 2009 and 2008 UETCL)

Power (MW)

Figure 4.1.3-1 Comparison of Demand between GDP2008 and GDP2009
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() BHEEOENKRAE(GDP)HMMERER

ENFTHZENOEFEE L EBRERAD Y | fkOBHTFEBIA L BT 20
B2 DE PR EE GDP & OBIR DA TS5 2 L AN TH D,

Table 4.1.3-2, Figure 4.1.3-2 |[ZEFFEE IS IMF 23A%K L=l E5F-%BR\ 7= Constant
currency N— 2 TOENMBAERE L AL RV ENTFEE ) &4 <7, £ 72 Figure 4.1.3-3
(ZHE DR OROBIR AR EHTFED GDP LR AR,

FPESRT -1.12 75 2.03 DRV l BT@J LT 5 A 2003 4025 2009 4E £ TOI-HfHE
12099 TH Y, EWNKRERELEIF FIEE—HFE TN L2 2R L TWA,

Table 4.1.3-2 Actual Record of Gross Domestic Product and Domestic Energy Sales

Gross Domestic Product (GDP) Domestic Energy Sales
Elasticit
Year Constant Growth Rate Growth Rate Y
currency (%) (GWh) (%) (Enregy/GDP)
(billion UGX)
2002 10709 8.73 1356
2003 11403 6.47 1433 5.68 0.88
2004 12179 6.81 1614 12.65 1.86
2005 12950 6.33 1767 9.47 1.50
2006 14347 10.78 1554 -12.05 -1.12
2007 15554 8.41 1819 17.03 2.02
2008 16908 8.71 1993 9.53 1.09
2009 18103 7.06 2278 14.32 2.03
Average
2002-2009 7.79 7.69 0.99
(Source: IMF Home Page, UETCL)
20000 2500
18000 [ magpp (Constant currency) B
16000 || OEnergy Sales — 2000 é
< 14000 — o
& 12000 f 1 1500 o
=) o
~ 10000 [ ©
o} wn
o 8000 — 1000 >
S 6000 - =
4000 | 1 500 o
2000
0 0
N [9p) <t Lo [{=} ~ [ee) (=2}
o o o o o o o o
o o o o o o o o Year
N N N N N N N N

(Source: IMF Home Page, UETCL)

Figure 4.1.3-2 Actual Record of Gross Domestic Product and Domestic Energy Sales
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4
15 3
10 ~ m ) & | Elasticity
S . [ ] = e g (Enregy/ GDP)
) 5 Bl 1 60
é |:| 5 —®— Growth Rate
- 0 . 0 E_,C/ (GDP)
€ 2003 2004 2005 P00 2007 2008 2009 >
o ™ — -1 2 Growth Rat
5 Year .2 ro ate
© -10 ) "%‘ (Energy Sales)
w
-15 -3
-20 -4

(Source: IMF Home Page, UETCL)

Figure 4.1.3-3 GDP Elasticity of Energy Demand

() BHEEREOE KA RE(GDP)MMER

)R BAFE G (GDP2009) D FE /) 75 Y N=R & IMF 73 2010 4= 4 A l2Aa% L-E iR
PE(GDP)DEENNF 72 & N H DO TH LD EIFEE D GDP 4% % Table 4.1.3-3 72 5
ONT Figure 4.1.3-4 (2R3, 723 IMF O [ENHRAEPE(GDP) O M IN=RA8E B 1 L /4 A% 2015 4F
ThY ., ZD%IT 2015 FOEIHMRET 2 b O ERE LTz,

2009 47~ & 2023 40 WIIZ E N TR ZHINF 35/ 5.86%, K 10.16%. [E KA PEHS
NI He/y 5.59%, K 7.50%, EOFERE L COMMEMITA/ 0.83, &Kk 1.35 O#HipH
(2504 LT\ %, £72 RO EIL, ENFTFEREINER 8.06%, E A EREINER 7.22%,
PR IE 111 &7 D,

Z OfER % Table 4.1.3-2 |Z78 L 72 2002~2009 4O FMER O FHEREE 0.99 & g+ 2
ERRKTH DN, ZOHIRIT Victoria O AR T 25K FFEFTH N AME T Lz
FlaegB L2 s, Z2<OEOEREE 1.0 BEZFLIOMALTND I E, REEZEET
% L ENEHBIFEGTE (GDP2009) |Z/R S U7- FEEARE ORI 8.06%1% %72 b D
EEZHND,
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Table 4.1.3-3 Comparison of Growth Rate

Year 2009 2010 2011 2012 2013 2014 2015 2016
A:Growth Rate of
Domestic Energy 5.86* 6.04 6.39 5.93 7.64 7.52 7.63 9.94
Demand (%)
B:Growth Rate of Gross
Domestic Produst (%) 7.06 5.59 6.40 7.00 7.20 7.40 7.50 7.50
Elasticity (A/B) 0.83 1.08 1.00 0.85 1.06 1.02 1.02 1.33
Year 2017 2018 2019 2020 2021 2022 2023 | 2009-23
A:Growth Rate of
Domestic Energy 10.16 8.37 8.53 8.30 8.43 8.93 9.16 8.06
Demand (%)
B:Growth Rate of Gross
Domestic Produst (%) 7.50 7.50 7.50 7.50 7.50 7.50 7.50 7.22
Elasticity (A/B) 1.35 1.12 1.14 1.11 1.12 1.19 1.22 1.11

(Source: Grid Development Plan 2009-2025 UETCL, Study Team)

*Note : This growth rate of energy demand differs from one in Figure 4.1.3-2 that shows energy sales

12

Growth Rate (%)
[«>]

20
20
20
20
20
20
20
20
20
20
20
20
2021

(Source: Grid Development Plan 2009-2025 UETCL, JICA Study Team)

(4) TERERR

2022 —— 1
2023 —1

Elasticity

Year

[ Elasticity (A/B)

—=— A:Growth Rate of Domestic

Energy Demand (%)

B:Growth Rate of Gross
Domestic Produst (%)

Figure 4.1.3-4 Comparison of Growth Rate

GDP2009 |Z/R &N 7-FE EFEMEOWMEOZLUEPRIAEINTZD T, ZOHINE
8.06% T 2009 F-0 b —kRIZHAMN T 2 — AL r— A &L L, S OLICTHEELEH Y X7 %%
ELTHNL — A L0 SRR 1% K&V (9.06%) Fd7r—A, 1%/hSV (7.06%)
Ko r —AFEZ RIS 5, KB L UIEBANRE 66% 1 HFrsnd b0l

LCRMHLE,

Table 4.1.3-4, Figure 4.1.3-5 |Z[ENFFEE ) &OBEMF 277, GDP2009 DM % %
FHALH O Hh oz AR E A R

L7 o & L7z 2023 4EDOTFEZT 6,428GWh & GDP2009 fie &
x5, WNRITHERT DL

A ORE TR 2@ LT 8.06%L —ETHVIFH
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IR & 72 > TN D 23, GDP2009 Tl Table 4.1.2-1 [Z/R L7 K 9 I2f/3 2010 E0D
6.04%, KA 2017 D 10.16% & K& < AF L T\ 5, BIRFEIL L b < BFEEITEE
BEICERAPRH 27O REBRENEFOLHIENLOLHET L2008 EETHY
GDP2009 OAME D MHFNEITIRHKRTH DL EEZ BN,

Table 4.1.3-4 Result of Domestic Energy Demand Forecast (GWh)

Year 2009 2010 2011 2012 2013 2014 2015 2016

GDP2009 | Medium | 2,171 | 2,302 | 2,449 | 2,595 | 2,793 | 3,003 | 3,232 | 3,554

Medium | 2,171 | 2,346 | 2535 | 2,740 | 2,961 | 3,199 | 3,457 | 3,736

JICA High 2171 | 2,368 | 2,582 | 2,816 | 3,072 | 3,350 | 3,654 | 3,985
Low 2171 | 2324 | 2,489 | 2,664 | 2,852 | 3,054 | 3,270 | 3,500
Year 2017 2018 2019 2020 2021 2022 2023

GDP2009 | Medium | 3,915 | 4,242 | 4604 | 4986 | 5406 | 5,889 | 6,428

Medium | 4,037 | 4,363 | 4,714 | 5094 | 5505 | 5949 | 6,428

JICA High 4,346 | 4,740 | 5169 | 5,637 | 6,148 | 6,706 7313

Low 3,748 | 4,012 | 4296 | 4599 | 4,924 | 57272 | 5644

(Source: Study Team)
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(Source: Study Team)

Figure 4.1.3-5 Result of Domestic Energy Demand Forecast (GWh)

Table 4.1.3-5, Figure 4.1.3-6 (Z[ENTEEE S OMERE R 274, AT & GDP2009 O
FHOZE, Table 4.1.3-4 [ R LR EBHEOEEZEICERNT L HOITMA, FAMRRICEL
AT MM AE L T 066 —EEL LTWAHA, GDP2009 TIXAT4FEEE 0.66, 13- 0.63, #
065 AL TNDTOTHD, FEHATICE L THREAMSBITRECMNITED, &5V I3
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MMO—EDEFENCH % &F 20N TH Y THTRD N SHEIMIEC 5 2 &3 AL
MRAZFETD2FIZLVEBRT LD THLZ b, VT AAORETIFAERR LD LHE
AbN%,

Table 4.1.3-5 Result of Domestic Power Demand Forecast (MW)

Year 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
GDP2009 Medium 375 398 424 449 483 519 559 615
Medium 375 406 439 474 512 553 598 646
JICA High 375 410 447 487 531 579 632 689
Low 375 402 430 461 493 528 566 605
Year 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023
GDP2009 Medium 677 769 834 903 980 |1,034 | 1,129
Medium 698 755 815 881 952 11,029 |1,112
JICA High 752 820 894 975 1,063 | 1,160 | 1,265
Low 648 694 743 795 852 912 976

(Source: Study Team)
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< 1200 —— —— Medium(GDP2009)
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(Source: Study Team)

Figure 4.1.3-6  Result of Domestic Power Demand Forecast (MW)

4.2 BAEEDEHRE

ORI =T AoV =T VU E arva A—Z 5 JEEEREBELTEY,
REDBERINTWAF =T X F=T VO L IFBRICEIRREEERLTBY ., &5
\ara, A—=F oL yEmaBRhE T 5FETH D,
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421 EBHEERE

Table 4.2.1-1 |ZE Bl AFERE 277, Victoria WIOKMAK FIC LY TEARREBEH TH D
Owern Falls 58 FEFT O H ) 2ME T L 2005 LR O i H B 1T KIBICE HIAA TV D3, ZHLLART
AR ) 2 RO L2 L T8 0 RFIC 2002 4E121E 239.6GWh & 2l 7c % /) & 1,620GWh &
15% & i HHIZHE 0 A1 CTuhz,

Table 4.2.1-1 Actual Record of Export and Import Energy (GWh)

Year 2002 2003 2004 2005 2006 2007 2008
Kenva Export | 239.6 190.7 167.8 28.5 104 22.0 23.9
Y Import 1.1 1.2 6.0 25.4 46.7 58.3 40.92
Tanzania | Export 23.9 25.4 30.1 32.5 39.8 42.8 43.1
Export 29 2.8 0.68 0.078
Rwanda
Import 15 2.0 2.2 2.3

(Source: Annual Report 2008 UETCL)

422 HZ—TF7EOEHRGE

UHH L =7 OFBESEEIL, 1955 ISl [EOE @R E  (Kenya-Uganda Electricity
Agreement 1955 ) 7% UETCL (Uganda Electricity Transmission Company Limited) & KPLC (Kenya
Power & Lighting Company Limited) [ Chififl S ALB%h S A7z, BLEM ERFIL 132kV =B T
HR S AL TIS Y FEMRA 72 flid 4 F i L TV 2D, M EITRIRE#ICZ < OWEZ R CBIEAZT
% b DI 2004 FEITHEHE SN2 b D TH D, WHEDTERNA % Table 4.2.2-1 12717,

Table 4.2.2-1 Contents of Kenya-Uganda Electricity Agreement

Uganda—Kenya Kenya—Uganda
Minimum Price Minimum Price
Time Guarantee Guarantee Fuel Cost
Power (MW) (US ¢ fkwh) Power (MW) (US ¢ fkwh)

5:00-18:00 20 6.1 0 - -
OMW Average fuel cost
18:00-23:00 (6MVar) 6.1 10 6.1 of thermal plants

in KPLC

23:00-5:00 20 4.6 0 - -

(Source: 7" Supplemental Agreement of Kenya-Uganda Electricity Agreement)

IKNBEEIRE LT DU AN =T ~DEEIIE — 7 REEH O 18~23 KA R
20MW % fclRORaEfb RS EE /1 & LTI 0 | fHfa Hifih % 5~23 I 6.1 US ¢ /kWh, 23~5 If 4.6 US ¢
IKWh Td %, F7c 18~23 IRF DR 13 OMW & filtis 2 FE0i L 72\ 2% 6MVar O 5078 /) % il
TOMEL > TND Z LI — 7 RO RMELEMERFOTZD LB N T T H - r =7
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W [E] D A E ] O K 23 & C b D,

—HT =T MU T ~OEREITE — 7 R D 7o 18~23 R RARIRAEAEARE )
10MW, SEAEHIIE 6.1 US¢/kWh & LCW\5, LL7r =T OFEITKIFBEETH D REHE
& L TKPLC DK OFEERENE L X5 Z 2 HELTCWD, ZORTBICEIV AT E D7
=75 Olig NEAR X kWh 872 0 | 2005 4 10.2 US ¢ |, 2006 4= 19.3 US ¢ |, 2007 4= 25.9 US ¢ |
2008 4 34.5US ¢ . 2009 4E 23.0US ¢ Th 7=,

ZOE U H K =T WEIFENENDOE S REOREIIS U AN EET 2 K 2
2T D,

423 HZT7EOENRLEFE

v 77 > Z13 Karuma JEFEFT 2N EERBA 46 L ARRIFE ) 235432 2015 FELARE, 4F7IZ Ayago 76
AT S AP 4G9 2 2018 AELARRICIIKIBIC T A NS T2 Th D, £ Tr=7T0v
T ENOOENZ T ANDENZHERT - OEMELEMNT 5L & bICBMIE A
BRI LT, TOMEELITICRT,

(1) UHEDPEOBHMADRAY v FROWCICERT DR

TETINEBEZD A EPLOENMADAY v M b NCEMATL8XLL T EBY
Th D,
W ECRFEDS —RBNCE$ 5 Z & TH S L e T R R TR E v
LSHEFAET DO REOBNWEAZFE L TWDE 1 EHD ORMIE 2 KTFT D
ZERVAIRREL AU E DDA A7 BBICHEND D
HWEGEEFTHER, =F AT NOOENHAILY 5%, 7 =7 RO miLH
JEL DT A 7 B b [ [E P 2 5 P S IR 5, — . U A
B O WALV B 2 W A S & A0, ORI R E FRn
BEALCES LTI A R, e EEEZEE L TWD

Q Fr=TOUHENPLOZIIANAERBAENE

=T DU IS DZ T AL ATREE A E ) B A RET D 72O L7 ERIEICIX
Fd T H A NHEET S GDP2009 (22 L L= =7 ~DiHE ﬁ%%?ﬁﬁbf@/{%*
Wi, FOkEE% Table 4.2.3-1 1R 7,

TFETIRUAT R T AENE LR UEESZ T ANAREBAE &S LTNDL L
PR Lz, ZOZ XX, =7 mENRYGEN < &l 2B LA B HERE
EROAE-TWHI EERLTVND,

BRI A TR A ATRERA Bl & E M L CHRRIZEIRF LR T,
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- =7 & 1R HETE LCPDP (Least Cost Power Development Plan) (21X, /%K /)% 2014
£F 300MW, 2018 4= 300MW HE5% , 2020 4= 300MW H5 5% 2021 4= 600MW HE 3% DA &t 1,500MW
ZitE LT a), REEEEICLIABENEEZET DL 0T 200 OfATRET
HZ2ELHVELEOERLELN,

=T POEE AR T AN RERAE ) BT EE TIE R H ETHHREFATO
BEBETHY, EIITHT > TIARMZ Z 05 ROFENLETH D,

Table 4.2.3-1 Acceptable Energy from Uganda (GWh)

Year 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2025
Uganda’s Planned Export Energy | 102 102 263 438 701 745 701
Kenya’s Acceptable Energy 102 102 263 438 701 745 701

(Source: Study Team)

(B) F=TOZFFETMSDEHBA

KPLC 11f54. B HEHFHE LCPDP 25K € L CEB Y AR OMAE CEIRBEFR A2 AT L
72o Fffl% Table 4.2.3-2 12”7,

Z I KSR R F71% 2014 4RO 200MW & FAAR O I LIS AERIN L 2023 4E12iX
1,100MW (2T 5, Z D KEMEITF A ET N H 0 Gibell BB 2 HE L TLHLHLDOTH D,
#7713 1,200km DBt = 500KV MR CTEE ST A v EUTAL O A B AT IC CTARWIZ S
ML ZET D, HEAEIT 2020 4£FE T 1,000MW, 2021 4 LDLREAS ELZS#a P A B9 a% L
2,000MW & T 2EHETH 5,

Ll BRI T A7 L ERXREKNEZRD ZD L T LT 5% N, L)L TOWiE
MDD EThHhoTz,
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Table 4.2.3-2 LCPDP (Least Cost Power Development Plan)

Fiscal Plants Type Added Capacity | Total Capacity| Peak Load Flf/fg(:g\ilrf F,f,f;ﬁg}ls
Year (MW) (MW) (MW) (MW) (%)
2009 |Existing 1,312 1,205 107 9
2010 |Aggreko Nairobi Thermal -20

Aggreko Nairobi Thermal 80

Aggreko Naivasha Thermal 60

Olkaria 2 Geothermal 35

Geothermal Geot.Well head 5

Tana upgrade Hydro 10 1,482 1,278 204 16
2011 |Aggreko Nairobi Thermal -80

Aggreko Naivasha Thermal -60

Athi river thermal Thermal 80.9

Athi river thermal Thermal 84

Kipevu 3 Thermal 120 1,627 1,352 275 20
2012 |Sangro Hydro 20.6

Athiriver coal plant Coal 19.5

Thika thermal Plant Thermal 80

Aggreko Nairobi Thermal -90

Wind Ngong 3 15

EBURRU Geothermal 2.2 1,674 1,454 220 15
2013 |(Olkaria 4 Geothermal 140

Turkana wind Wind 300

Olkaria 1 Geothermal -45

Olkaria 3 Geothermal 50

Kindaruma upgrade Hydro 32

Olkaria 1-4,5 Geothermal 140 2,291 1,581 710 45
2014 |Import Import 200

Kipevu GT1 Thermal -30

Kipevu GT2 Thermal -30

Coal Coal 300 2,731 1,789 948 53
2015 |Import Import 100

Geothermal Geothermal 140 2,971 2,038 933 46
2016 |Import Import 100

Geothermal Geothermal 140 3,211 2,328 883 38
2017 |Import Import 100

Geothermal Geothermal 280 3,591 2,661 930 35
2018 |Import Import 100

Coal Coal 300 3,991 3,040 951 31
2019 |Import Import 100

Iberafrica 1 Thermal -56

Mumias suger Cogen | Cogeneration -26

Muronga Hydro Hydro 60

Lower Grand Falls Hydro 140

Geothermal Geothermal 280 4,489 3,474 1,015 29
2020 |Geothermal Geothermal 280

Import Import 100

Medium Speed Diesel Thermal -60

Coal Coal 300 5,109 3,970 1,139 29
2021 |Coal Coal 600

Tsavo power Thermal -74

Import Import 100 5,735 4,536 1,199 26
2022 [Nuclear Nuclear 600

Athiriver mining coal Coal -19.5

Import Import 100 6,416 5,183 1,233 24
2023 |Import Import 100

Nuclear Nuclear 600

Geothermal Geothermal 140 7,256 5,923 1,333 23

(Source: KPLC)
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424 HZTFPOIFFET7HLOEHMAEMEEE

TH U EINS T =T ~OB I BAAREALT D DIE 2018 4ELIETH V) | DR TIE KPLC
kmmMW®%ﬁﬁA%#ELT%D%m%<@m%ﬁt7#5@%kf%é&%ﬁémé
?@b%&*YAmmm_owfiz%ﬁt7ﬂ%ﬁbfk@\Wﬁ/&#%x%m_
Te72 DITITE ) Bl I T IR H 7320,

KPLC 75 OFEE Tl = T4 7 /5 O BARI 728 AHAR IZ DWW COE KT > T2 D THE
Fig N AT 2R E T 5,

TFAET MO OATE I OFREX Gibell > Mendaya J& & fT% DK 1FE BT T D £ D
i HT L US$0.0457/kWh & FiH éhfb\ % (Ethiopia-Kenya Power System Interconnection Project
Draft Final Report 2008.5 Fichtner) . AT B E BN =7 ~d 1,200km |2 K& S EiE
BESEOa R MRINBE S NDT20, u?wﬁ{jﬁ FOFEEIRANEHET D,

(1) HEEHNLERE

ik O H E (Ethiopia-Kenya Power System Interconnection Project Draft Final Report 2008.5
Fichtner) TiX, 2 A& L CEYE 500kV X E 2 HELE L T 5,

Z O EITLBERE 1,000MW 2550 L L7258 1 M T 5 (Phase 1) T, 6 &E &% 312 @7
Z— 12 (467TMUSS), &R 439 H 7 —1(658MUS$) & AEE TV D

(2 FEREOHEM
A B A B o 2 it AR A S bR B R IRl c R S 1L D,
Ez(%}d B 0 FISIER n o MK
ZZ2Tn & LTHADEEMMESZHM L n=36(XEmiH). 22(4 EixlH)
FEIGIR T2 0.1 (10%) 2 £ 5,
FROMARAT 2 & RERLE LT, XHEKM:0.10334 ZFERHH:0.1140 23155415,

ZOBEITBAEANCBED D b ODATH Y | BT, AMAR, AMERFORRETE L L
T 0.05(5%) % irte, & DIl AFEEEEE OBAFMITILE 7 L RET 5.

TS DM EER LT AT S OB NI AR T

EEHE - 71.6 MUSS IR - 107.9 MUS$ ERkE S,
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() FEMEEBEENEOEH

B TEIIEEAED 1,000MW Th A7, EEE 4 1,000MW T 5 & &4 TR
DFERHEEZ 80% EET H, ZNODEERATHEZT AT — =7 KB RO
HE S EITAER] 7,008GWh L EHND,

4) BEEIAMOEH
kKWh 7= 0 OEa A & LT

(71.6 + 107.9)/7008 = 0.0256 US$/kWh 3% 5415,

(5) =7 DZEHM
=T OZERMEIL, BEIANEEEIR POAFFHTHY
0.0457 + 0.0256 = 0.0713 US$/kWh 723535415,

BIR D X 9 lcmF AT 206 O AE /) kWh BAfilX, F&E = A ~ 0.0457 US$/kWh, 2%
B A b 0.0256 US$/kWh DA EF 0.0713 US$IkWh & FARE St w7 7 v &7 6 Ol A HLAf 1%
EEEHELEODZOEE FRINERESI11EH 5 & Bbh s,

425 EBh@HEE

U BRI =T O, 2 =T LBITE 132kV A CELR ZAUTER Yk 220kV
PEEM TR T L3 EEZA LTS, £/ T & LITBIE, D BEORIEZE L TV 500
3¢ 220kV HRIZ XV i A IR T AR TH D, X DI KBIK I BRFIC L v R A E
NAHTH, ara, A=K L HfEk 220kV HERIC LY ER LiaH 2 AT 25 B CTH 5,

GDP2009 (27t E STV 5 JELE & oFE T /) &% Table 4.2.5-1, Figure 4.25-1, &
i [ #5 /1 % Table 4.2.5-2, Figure 4.2.5-2 |Z7~k9°, Ayago & BT 23 #HERBA 4695 2018 - LUK 45- [E]
~OHHAZIE L T\ 5,

D E AT/ & 140 8760 FE T L ClmHE N oAMRERE T2 L, 1T v
278 50% T d HMIEAE & —HOMIM 2RV T 80%LL E 72  R—2R E@{Jﬁé: L C&EIC
HT 25 ETHD Z E NG5,

Table 4.2.5-1 Planned Export Energy (GWh)

Year 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
Kenya 10 10 88 88 13 26 | 102 | 102 | 263
Tanzania | 88 88 9% | 105 | 114 | 175 | 175 | 175 | 175
Rwanda 9 9 9 9 4 44 44 88 88
D.R Congo 9 18 26 | 175 | 175 | 263 | 263
Sudan 0 0 0 0 0 0 0
Total 107 | 107 | 201 | 219 | 158 | 420 | 496 | 627 | 788
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Year 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025
Kenya 438 701 745 745 745 701 701 701
Tanzania 175 438 438 613 701 876 | 1051 | 1051

Rwanda 88 88 88 88 88 88 88 88
DRCongo | 263 | 438 | 438 | 438 | 438 | 438 | 438 | 438
Sudan 0 | 175 | 263 | 263 | 438 | 438 | 438 | 438
Total 964 [ 1840 [1971 |2146 [2409 [2540 [2716 | 2716

(Source: GDP2009)

~ 1200
<
=
S 1000 ||~ Kenya —
% Tanzania
s 800 [ Rwanda
i —D.R Congo / B
g 600 = — Sudan
o
G 400 | /_/
o
g 200 7
[
© —/
Q O | n[\ | \/\ | | | |
D o — N (9] < Lo © ™~ [e0] ()] o — N (2] < [Te)
o - = - - - = N N AN AN N (2] Year
o o o O o O o O o O o o o o o o o
N N N N N N N N N N N N N N N N N
(Source: GDP2009)
Figure 4.2.5-1 Planned Export Energy (GWh)
Table 4.2.5-2 Planned Export Power (MW)
Year 2009 2010 2011 2012 2013 2014 | 2015 2016 2017
Kenya 1 1 10 10 10 20 20 20 30
Tanzania 10 10 11 12 13 20 20 20 20
Rwanda 1 1 1 1 1 10 10 20 20
D.R Congo 1 2 3 20 20 30 | 30
Sudan
Total 12 12 23 25 27 70 70 90 100
Year 2018 2019 2020 2021 2022 2023 2024 2025
Kenya 50 100 100 100 100 100 100 100
Tanzania 20 50 50 70 80 100 120 120
Rwanda 20 20 20 20 20 20 20 20
D.R Congo 30 50 50 50 50 50 50 50
Sudan 0 20 30 30 50 50 50 50
Total 120 240 250 270 300 320 340 340

(Source: GDP2009)
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(Source: GDP2009)

Figure 4.2.5-2 Planned Export Power (MW)

43 BHFEEEERR (ER+@H)

ENTEE (FEPAS—R) b NTHiH Z#A L7z GDP2009 72 b NI FRARARE DE
THEARE AL S & FE /) &I Tabel 4.3-1, Figure 4.3-1, #5 K# /113 Tabel 4.3-2, Figure 4.3-2 12777,

GDP2009 & JICA FHZ[ & 7= BRI ENEEEE O A Tl IS ITE WA, B EIRBE I O
ERICAEDERFIZEEICIEY i 5 & D GDP2009 D&z #EIEETICZOEEERALEDL
DTHY | BFRFAFEE L LR TIUTLREL LT INDIRETH D, 2023 FOAMEIL,
ENTFE 66% QICAFRER) Th oA, mWliEt 91% 03 E LT LG T 71% & 72 5,

Table 4.3-1 Result of Demand Energy Forecast (GWh)

Year 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
Domestic | Forecasted by JICA | 2171 | 2346 | 2535 | 2740 | 2961 | 3199 | 3457 | 3736
GDP2009 2171 | 2302 | 2449 | 2595 | 2793 | 3003 | 3232 | 3554 |
Kenya 10 | 10 88 | 88 13 26 | 102 | 102
Export Tanzania 88 | 88 | 9 | 105 | 114 | 175 | 175 | 175
Rwanda | 9 9 9 9 4 44 44 88
Congo | 9 | 18 26 175 | 175 | 263
Sudan 0 0 0 0 0 0
Total Forecasted by JICA | 2278 | 2453 | 2737 | 2959 | 3118 | 3620 | 3953 | 4363
GDP2009 2278 | 2409 | 2651 | 2814 | 2951 | 3424 | 3728 | 4181
Year 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023
Domestic | Forecasted by JICA | 4037 | 4363 | 4714 | 5094 | 5505 | 5949 | 6428
GDP2009 3915 | 4242 | 4604 | 4986 | 5406 | 5889 | 6428
Export Kenya 263 | 438 | 701 | 745 | 745 | 745 | 701
Tanzania 175 | 175 | 438 | 438 | 613 | 701 | 876
Rwanda 88 | 88 88 | 88 88 88 88
Congo 263 | 263 | 438 | 438 | 438 | 438 | 438
Sudan 0 0 175 | 263 | 263 | 438 | 438
Total Forecasted by JICA | 4825 | 5326 | 6554 | 7065 | 7651 | 8358 | 8969
GDP2009 4703 | 5206 | 6444 | 6957 | 7552 | 8298 | 8969

(Source: Study Team, GDP2009)
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(Source: Study Team, GDP2009)

Figure 4.3-1 Result of Demand Energy Forecast (GWh)

Table 4.3-2 Result of Demand Power Forecast (MW)

Year 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
Domestic | Forecasted by JICA | 375 | 406 | 439 | 474 | 512 | 553 | 598 | 646
GDP2009 375 | 398 | 424 | 449 | 483 | 519 | 559 | 615
Kenya 1 1 10 10 10 20 20 20
Export Tanzaniya 10 | 10 | 11 | 12 | 13 | 20 | 20 | 20
Rwanda 1 1 1 1 1 10 10 20
Congo 1 2 3 20 20 30
Sudan
Total Forecasted by JICA | 387 | 418 | 462 | 499 | 539 | 623 | 668 | 736
GDP2009 387 | 410 | 447 | 474 | 510 | 589 | 629 | 705
Year 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023
Domestic | Forecasted by JICA | 698 | 755 | 815 | 881 | 952 | 1029 | 1112
GDP2009 677 | 769 | 834 | 903 | 980 | 1034 | 1129
Export Keny{:l 30 50 100 | 100 | 100 | 100 | 100
Tanzaniya 20 20 50 50 70 80 100
Rwanda 20 20 20 20 20 20 20
Congo 30 30 50 50 50 50 50
Sudan 0 20 30 30 50 50
Total Forecasted by JICA | 798 | 875 | 1055 | 1131 | 1222 | 1329 | 1432
GDP2009 777 | 889 | 1074 | 1153 | 1250 | 1334 | 1449

(Source: Study Team, GDP2009)
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(Source: Study Team, GDP2009)

Figure 4.3-2 Result of Demand Power Forecast (MW)

4.4  HREcESAEHE
441 EEEXRE
(1) FEEEREFHE OBLR

UETCL f£/Z Grid Development Plan 2009-2025 (= X % & #iax /K 13 EAT & JEir 28 BTt
DIKFEM, LB & Kampala O IEEREER O, VW > X EFEEHICB T 5 EER
DO, EEATOBMR ELLT Table 4.4.1-1,44.1-2 D X 5 IZFHE STV 5,

Table 4.4.1-1 Expansion Plan for Transmission Line

. . Length | Voltage | Completion
Project Name Section (km) (KV) Year
1 Karumq In_terco_nnectlo_n Karuma-Kawanda 264 400 2014
Transmission Line Project
o | Karuma Interconnection Karuma-Lira 80 132 2014
Transmission Line Project
3 | Karuma Interconnection Karuma-Olwiyo 60 132 2014
Transmission Line Project
4 | Mputa Interconnection Mputa-Nkenda 180 132 2013
Transmission Line Project
5 | Mputa Interconnection Mputa-Hoima 50 132 2013
Transmission Line Project
g | Isimba Interconnection Isimba-Bujagali 40 132 2013
Transmission Line Project
7 Ayago I_ntgrconpectlon_ Ayago-Karuma 60 400 2015
Transmission Line Project
g | Jororo-Opuyo-Lira Troro-Opuyo-Lira 260 400 2013
Transmission Line Project
9 Mbarara-Nkenda Transmission Mbarara-Nkenda 160 132 2013
Line Project
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. . Length | Voltage | Completion
Project Name Section (km) (KV) Year
10 | Kawanda-Masaka Kawanda-Masaka 142 220 2013
Transmission Line Project
11 | Mutundwe-Entebbe Mutundwe-Entebbe 50 132 2013
Transmission Line Project
1o | Opuyo-Moroto Transmission | v/ Moroto 200 132 2012
Line Project
13 | Masaka-Mbarara Transmission |y 1-qaa Mbarara 144 220 2015
Line Project
14 | Mirama-Kabale Transmission | i 2 kapale 76 132 2013
Line Project
15 | Nalubaale-Lugazi Transmission |\, paale-1 ugazi 38 132 2016
Line Project
16 H0|_ma—Kafu Transmission Line Hoima-Kafu 70 132 2014
Project
17 Lqu-Gqu Transmission Line Lira-Gulu 100 132 2015
Project
18 Gul_u-Nebbl Transmission Line Gulu-Nebbi 175 132 2015
Project
19 Neb_bl—Arua Transmission Line Nebbi-Arua 74 132 2018
Project
20 BUJagaI_l-Tororq-Lesso_s Bujagali-Tororo- 127 220 2013
Transmission Line Project Lessos
21 Masaka_—l\/!utukl_JIa—Mw.anza Masaka-Mutukula- 85 220 2014
Transmission Line Project Mwanza
29 Mbararg-l\_/llrama-Blrembo I\/I_barara-erama- 66 290 2013
Transmission Line Project Birembo
23 | Nkenda-Mpondwe Nkenda-Mpondwe 70 220 2014
Transmission Line Project
(Source: UETCL)
Table 4.4.1-2 Expansion Plan for Substation
Capacity Completion
Project Name Substation (MVA) or No. of | Voltage (kV) Ygar
Bay
Olwiyo 132/33kV .
1 Substation Project Olwiyo 2x15/20 132/33 2014
2 Lira SL!bSta“Of‘ Lira Bus bar extension 132 2014
Extension Project
g | Kawanda Substation | o\ a0 3x250 220/132 2015
Upgrading Project
4 | Buiagali Switchyard | g Loy 3x250 220/132 2015
Upgrading Project
5 Nkendg Substgtlon Nkenda Two(2) 132kV 132 2012
Extension project bay
g | Hoima Substation Hoima 2x15/20 132/33 2012
Project
7 Mpyta Substation Mputa Three(3) 132kV 132/33 2012
Project bay
3X350MVA,
8 Kaw_a_nda Sut_)statlon Kawanda two(2) 400kV 400/220 2017
Addition Project bay
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. . Capacity Completion
Project Name Substation (MVA) or No. of | Voltage (kV) Year
Bay

Karuma Substation 2 250MVA,

% | Addition Project Karuma tWO(Zga‘)‘IOOKV 4007220 2017

10 | FortPortal Substation | o0y 2 % 15/20MVA 132/33 2013
Project

17 | Masaka West Masaka West 2% 125MVA 220/132 2012
Substation Project

12 | Entebbe Substation | £ o 2 % 32/40MVA 132/33 2013
Extension Project

13 | Moroto Substation Moroto 2 X 15/20MVA 132/33 2013
Project

14 | Kabaale Substation Kabaale 2% 15/20MVA 132/33 2014
Project

15 | Lugazi Substation Lugazi 2 % 32/40MVA 132/11 2017
Extension Project

. 32/40MVA

16 | Kafu Substation Kafu two(2) 400KV | 400/132/33 2014

Project b
ay

17 | Gulu Substation Gulu 1% 15/20MVA 132/33 2016
Project

1g | Nebbi Substation Nebbi 1% 15/20MVA 132/33 2017
Project

19 | Arua Substation Arua 1% 15/20MVA 132/33 2019
Project

o0 | Tororo Substation Tororo 32/40MVA 132/33 2011
Extension Project
Kampala North

21 | Substation Extension Kampala North 32/4A0MVA 132/33 2011
Project

97 | Mutundwe Substation |\, e 32/40MVA 132/11 2011
Extension Project
Opuyo Substation

23 Extension Project Opuyo 13233 2010

o4 | Kawaala Substation |\ -\ 1% 15/20MVA 132/33 2009
Extension Project

25 ggj}ggﬁye SUbStation | ahungye 2% 20MVA 132/33 2010

o | KKabulasoke Substation |\ o\ 1o Lo 1% 15/20MVA 132/33 2011
Extension Project

27 | Mbale Substation Mbale 1% 15/20MVA 132/33 2012
Extension Project

og | Tororo Substation Tororo 2 X 60MVA 220/132 2014
Extension Project

og | Mbarara Substation Mbarara 2 X 60MVA 220/132 2013
Upgrading Project

30 mgjaeTta Substation Mirama 2X15/20MVA | 132/110/33 2013

31 | Nkenda Substation Nkenda 2 X 60MVA 220/132 2014
Upgrading Project

(Source: UETCL)
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(2) EEEREFE ORE

Karuma & FERRHTER & HE L Z D W TR T8 Td D Karuma K ) EFT CHELIE N %
4B Kampala £ TEET 25 Z & B L OE I REANCHETS 72w 7 > 2 ki D Olwiyo 27
AT LW Lira BEBI~BENEZHGTDLZE2HME LTS, BED L Z AT 2014
Lo TWDHN, Karuma KB DO 2 v a =0 7T A M TICEEROEE &
T L, Karuma KJREITIC CRMZETE L ENEE LU, W, Karuma XEEMRHTR
FHEEZAUICHE < Ayago BEFEMFRRFHE & HEEICHAD Y B2 DT, Wl L7ss & ik
ENHRETHD,

Mputa EFEARBELFIEIZ OV TH, ek %mf&éMmmkﬁ%@%T%ﬁbt CEWAR
Nkenda Z5 7T Hmma/ﬁﬂ?Pﬁ%ﬁALaﬁﬁ”é & & BHIICHEGER S, Mputa kK 13 ERTO 2
Ryva=r T AMTE CITIEBEROBREKT L, %\ﬁhﬂaf%é ENEFE LV,

% 7= Isimba, Ayago 5 EEARHTEX FHE DU T %ﬁéﬁ X ¥ T 5 Isimb, Ayago 7J<77%§ Fa AT T
FE LT )& 5 4h Kampala 72 E~EET A7 OICHIZER SNDS TETH H, HERHIZ
ODWTIEZDfFERRICZ I vy a =TT X I\ﬁuif EEMMOERZME T L, KI)FE
FINRHZETEDLLICTHNETHD,

442  RIGEH

BAOBKE B, (FERR - B, EELH), FRELH TRESIND, FEIDRE
JERCJER BN E L TV D @ﬁ®t®_i@ﬂ@ﬁﬁ@%\aﬁ@%kk% NEES SN
(ZkE USRS SRFRAE 72 D ONC R R 2 048 LaRiF RS OXIR A2 i 2 L NEETHY | =
DELIZE R DNEED BN T D,

EWBHGEHEE 2 BT 5 72 0121%, WRFOE R Z6m o 2 & BiHE SR o
DRI %Ee%%oﬂé%ﬁx&bé T b b EEMRICRE SN D E DRI LEERECEYD
RPICEB SN TV DO BSEOARBLUC L5 FHITRT S, BROBK & 7e bk
St (—Ml _/\ﬁw)%‘%i'éﬁb%h THEL D5%%0) A — B4R U D & By L
(2K 5372 i 0 —BALRCIE RIRRH % O TUR AR R ORI L 0 G S HEE 2 HeRF 9~ 2 LB
bb, = ﬁAﬁNlﬁE(Nﬁu@ RO 5 HOVTINAD 1 BALOBREICFKLNLELTH
R REAZ - LTI shn) SIS b0 TH Y, B RKA2FETHEOEREL LT
ZL DOETHRHAINTEBY, VT X HREKTH- T,

ﬁ

(1) REEAENTY 7 b7 b NG I

UETCL SV T WD R/HEMEY 7 MET A U B DOPTIHERBHIE L FA Y DV — A 4L
52 LT\ % PSS/E (Power System Simulator for Engeering) Té %5, ZhidZ% < OEOEIE
HAFEHA L TV D EELOMIEEY 7 FThH v | HEMBMAEMHICHBL THY UETCL
PMERT D R2HT — X OFANARETH - 72,
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A X UETCL 2MEA 35 2009, 2015, 2020, 2025 4%kt & x4 & L 7= PSS/IE JH OfiF
W7 —4% % AT L. ENETTITONTRNT 21T o 7=, 72 BEARRH D 2009 H5 — # LIS T,
UETCL 8 EL 72 b D TH 0 EHEMEFHE(GDP) 1I4T L HEANRENTVD LD TR
Mo T,

(2) BLIR 2009 GR LD oM

LR SR M 2 #fE9 5 7= UETCL 2>5 AF L 7= PSS/E FH 2009 4E%#ET — & & /o4r LT=.
ZORERIZUUTO®EY ThH D,

1) SRbAEHERR

2009 A OFEHEHIALZ Table 4.4.2-1 1279, U T X REDOREELE 132kV 7> 5 i
REED 11KV £ TREZRHZBIZELETOZREN 7L A A TR SN TS Z & %
=t

Table 4.4.2-1 Network Simulation Scale of 2009 Network

Item Number Remarks
Bus 274 132kV:17, 66kV:2, 33kV:161, 11kV:94
Transmission Line 228
Transformer 166
Generator 30

(Source: Study Team)

2) FEIR & B O Hiidk oy A

T J 2 Z VL Figure 4.4.2-1 (2R K O IS ARICHORER, HGES, ARES, VRO 4 HulZ 5y
SEEY (R

Figure 4.4.2-1 Uganda Region
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AT T — Z IITEIR & A OHIA BRI SN TWDLDOT, Zhanthd 22 & T,
IR & AT ORI AT 3025 BT T — 21236 1F 2 Hullk BT, LR o HiFE Ry
72 4y E| B AR L Lo, ik A BT o> Kampala & & ofth o> sk B sk 2 Victoria
5T A VNSOV OHIER IR LTV D 728, 23T Kampala, FH9&38, 4 /L, B,
b5, P OAF 6 HilgkiZ T it TV b,

RIT — 2 0B EIR & AT OIS 2K, T ORER % Table 4.4.2-2,  Figure 4.4.2-2
R,

% T 5 Kampala Hillil = (3B 417MW 0 61%0 255MW /3757 5, — 7 IR
137 ¢ — B AREF 120MW FETDLDOHTH 5,

—J5 . Victoria i & /KJ & 9% Kiira, Nalubaale 3BT NME(ET 5 F A /L HilkIT
489MW @ 70%IZAHY 35 342MW ZH L 7 1 > X O REJRIK L 72> T b,

Z O OHIBIT AT 72 & N EIR b/ MBI ET D DHTH S,

Table 4.4.2-2  Area Distribution of Demand and Supply in 2009

Area Demand (MW) Supply (max. power) (MW)
Kampala 255.3 120.0
Central 23.1
Nile 35.8 342.0
Eastern 33.6
Northern 20.0 12.0
Western 49.3 145
Total 417.1 488.5

(Source: PSS/E Data UETCL)

400
(MW) @ Demand (MW)
B Supply (MW)
300 pply
200
100 |
0 [ ] [ ] oo &

Kampala Central Nile Eastern Northern Western

(Source: PSS/E Data UETCL)

Figure 4.4.2-2  Area Distribution of Demand and Supply in 2009
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3)  IWILARAT ARG
UETCL 2»H AF L7z 2009 FRMT — & & H W Tl T 2 Fhi L=, T ORER%2
132kV R a6 G & LT ZE = O % Figure 4.4.2-3 12”7,

FA VIR O Kiira, Nalubaale %$7FEFT (Owen Falls 38 &A1) DIEE ) 282MW D K5y
A3 [A] Z 1T & 72V Kampala North Z8 85/, Mutundwe ZE 85 HT 12 C Kampala Hi[X o> £ £if 12
AL TWD Z LN gnDd,

B R 1% Owen Falls—Lugogo # @ 17IMW( [E#REAFH) TH 0 . N-1 FEHEICR S LT 1
[EREDSFHIT K045 IE L2 A12iE, —EBoliiiE Namanve Z#8H9 %/L— MIEREI L
FEAEFROMITEIL 140MW £ T L 5, Z O YEBEMRORBERE 1I5TMW % FEIV ih
B IR AE T N-1 EHEEZ G E LT\ 5,

132KV RO LI S 4 Figure 4.4.2-4 |Z7~7, Kampala HUB O 28 #R 13 RO REHTL 3%
SN T2 DIEEFIL 100MW FRE &/ h S DR < | FFERBINT 2 %AEEICITHA
i LRIPR NS EE L 705 Z ERTREIND,

Legend

O Power station

Substation
Switching station

—— Transmission line

é Transformer

400kV 220kV 132kV

Namanve
22 Kampala N
= (0

Nkenda Kabulasoke 18 Kawala 18 35 66 57 52 Tororo 4 Musag
4 - 4 1= F 33 | 174 ] 1282} 130 | 1 I
4 Kahunge 4 Nkonge 8 66 60 Lugogo (}H)) Owen Falls Kenya

52 Mutundwe

() : Under N-1condition
Mbarara
L 15 22] Mesaka (Unit : MW)
7

Tanzania |_2_2—, Bukoba
(Source: Study Team)

Figure 4.4.2-3 Power Flow in 2009
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Lira

Legend

O Power station

Substation
Switching station

——— Transmission line

@ Transformer

Kampala N

100 Namanve

100
100 157

{ i { i 1
100 /157 78 — 74
Lugogo

Kabulasoke

Mutundwe Kawala

78

O——1=
| -
Nkenda Kahungye Nkonge

78 Owen Falls

Mbarara

:l Masaka

144 (Unit : MW)
4 (Power factor 0.95 assumed)

To Bukoba
Tanzania |_—_|

(Source: Study Team)

Figure 4.4.2-4 Transmitting Capacity

4)  HECE TR R
BB SRR A LTS A IS I B SGRA (2 K & e F R IR S A fe o B M %
T 2T, T ERET D 72 O 2 R 1S L0 RSV BT B ER H D,

W s | 1T BT B I E RS AN E D B AL TR Y FlERIZ Z OfEZ TR b 2 ThiEe bk
VY,

Hl BTG R & Figure 4.4.2-5 127”7, HKAEIE Owen Falls 38 & T 10.3kA & ek
FrEAE 3L5KA & IR L4-53/NTh v [EIE 2V,
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Lira

Moroto

Legend

I
. i
O Power station g
,/II//
S
;

Substation
Switching station

——— Transmission line

@ Transformer

Kampala N
Namanve
r— [6.1] Kenya
T
Kabulasoke Mutundwe Kawala \ ororo Musag
07 09 1.0 {16} 6.3 {66 {9.1} {50] {[45}=
Nkenda Kahungye Nkonge Lugogo Owen Falls
Mbarara .
- 1.§| Masaka Unit : (kA)

Tanzania | 0.7 | Bukoba

(Source: Study Team)

Figure 4.4.2-5 Fault Current in 2009

(3) Ayago HEFTERE R
1) xF5RM

Figure 4.4.2-6 ([ZfEMT S & LI=R# A2, BEIIEER. FROIIFHE R CERIT
GDP2009 (TRt EESN TV AR Z R L, SARIFF ESN TV RS O DOEERN M E L5
Z 5 IR IZEE LB AN U 7= 3% 0 & 7~ 9,

BUIR O e i B 1 132KV Td 5 73 2014 4512 Kampala #3228 9~ % 220kV 23582587 %
LB, =7 L OEBSEERA 132kV 725 220KV [T B S AU [E O S A 7R
k<&éo

X 512 2015 AFi21E Karuma FEEATOEEX R & LT 400kV H#2Y Karuma— Kawanda
] CiEls A2 BRAG T 5,

GDP2009 (ZFF ESN TV, FEEJ.Lo Kampala (2558 5 72D EER 132kV
Mutundwe ZEEEFT & 220kV IZH-E£9 5 & & 112 Kwanda—Mutundwe [H]1Z 220kV 1EERR %
HRTHHLDE L,
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Legend

O Power station

Substation
Switching station

—— Transmission line

$ Transformer

400kV/ 220kV/ 132kV

Black : Exiting
Red : Planned
Numeric : Completion year

zzzzz

______

Kampala N

Namanve

(Source: GDP2009, Study Team)

Figure 4.4.2-6 Network to be Simulated

2) RIENTT — X

Lugagi

UETCL 7°5H ATF L7-fi#HT Y 7 b PSSIE ™ 2020 4., 2025 %487 — % Z o8 -
EEZINZ BT — 2 B LTz, BAREIIZIZLA T omY) Th 5,

() XRFSE & TEHRL

Ayago FEETANEL A BlAE T DAEE 2 6 NCHE T — 2038 & LT RfEAEE D 2023
fF & L7z, Ayago FEEATIZ GDP2009 Tl 2018 412 100MW 23 iEdA A PHAA3 5 Z & & L
TWHA, FELRA K LfHET — L08R E
413 GDP2009 TiX 400MW T& % D IZxf L 300MW & L7-,

L7z 2020 2 150MW & L7z, F7z 2023

Table 4.4.2-3 |27 & B0 ENEERBEIIAHETF —20BEERICAE DY 2020 4
881MW, 2023 4F 1112MW & L 7=, F7=#i#E /112B L Cix GDP2009 |23t EEnuCTun b
By E L,

Table 4.4.2-3 Demand Power and Export Power for Network Analysis

Year Domestic Demand Export (MW Total

(MW) Kenya | Tanzania | Rwanda | Congo | Sudan (MW)
2020 881 100 50 20 50 30 1,131
2023 1,112 100 100 20 50 50 1,432

(Source: Study Team)
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(b) FEEFTH

AR O B AL Ayago BN RMIC G 2 DB A HETHZ L THh DD, R
& o TS 72 /r— A L LT Ayago 72 & TNC Karuma JE B AT D8 B o 7 L H i8R %
RE LTze ZHUCHEWBEE I NRBTRI L 72 5 720TF 4 —BREE FIRE T 5 k121
LT v A ER o Tz,

3) MEHTRER
(a) TWIBIARAT L R

2020 70 & TNT 2023 4 O FIAETHRE R 2 C L€ 4L Figure 4.4.2-7, Figure 4.4.2-8 [T/
R

220kV FHE O F R EIFE I 2020 4F Gl Kawanda— Mutundwe #2 238MW., 2023 4 Clx
FIRR D 26TMW Td 5, [FFRIE GDP (13 E SN TV AR W N EEBHLAS D LB & 72
HZEFHETHY 5% AL SR ER R AR T AL BMNETH D,

400KV A DA KL 2020 4E Karuma— Kafu #0> 632MW, 2023 4E[FIFRD 748MW
Thd, FARLAHRERT D2EERTH Y EBRFEITRE L TRV, 400KV 5 EHR
LR E S & 72 D R AT 5 & & BIC, Murchison D3 EFTRR% O AlHEM: % 5 58
TDETRREERELMRT D ENBETHD,

(b) Sl ARAT RS R

2020 472 & TNT 2023 4 D F IR TRARMTRS B 4 £ L2 h Figure 4.4.2-9, Figure 4.4.2-10
|2, 2009 4 (Figure 4.4.2-5) Aot 7= BIERESRIE O FHET K KE% Talbe 4.4.2-4 |2
N

400KV AL DI KfEIT Karuma Titdk 41 2020 4F 6.9KA, 2023 4F 7.6kA TH D, =
OHINBER L F1T Ayago FEEFT DR EHNHR S NLT-DTh 5,

220KV SR AL D i KT Kawanda TRodk S 4L 2020 4= 9.3kA. 2023 4= 9.6kA TH 5,

400KV 72 5 TNT 220KV RHE & & A ORKAE 50KA & bl LT3/ Th v R IE
AN

132KV M O e KA 1% 2009 4= Owen Falls 9.1kA, 2020 4= Bujagali 16.5kA. 2023 4= Bujagali
17.6kA TH Y . RIEHMLOHLKR & & b ITHIAME R 25K E WAFFR I RME 31.5kA & L
L CEEFHDITREN & RBEITEN,
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Table 4.4.2-4 Maximum Fault Current

400kV 220kV 132kV
vear Station Fault Current Station Fault Current Station Fault Current
2009 - - - - Owen Falls 9.1kA
2020 Karuma 6.9 kA Kawanda 9.3kA Bujagali 16.5 kA
2023 Karuma 7.6 KA Kawanda 9.6 KA Bujagali 17.6 KA

(Source: Study Team)

4) B FEFRAT O

AENTI~AZ =TT UEEICANEZRE LD TREBEMITIISSRMN E LA kBT
EINTWD FISITEHEICEN L LD TH VB EEMNT 2T T D EBRNETHD,
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Figure 4.4.2-7 Power Flow Analysis Result in 2020
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Figure 4.4.2-8 Power Flow Analysis Result in 2023
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Figure 4.4.2-9 Fault Current Analysis Result in 2020
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(Source: UETCL)

Figure 4.4.3-1 East African Interconnection Plan
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511 HBREMRE L-REERKH
(1) REEBEROEELBESHE
ARFAENZ T 2 A EROME & € ORE T AOMEIZ OV T FIZHRET D,

Table 5.1.1-1 Outline of Energy Source

IR 2B ITRDOE
K3 E KEBNE ZANBIENE ZANKLE LT, TOKOEL K=

(KBUEAK T D) BV | inbAEND NI L - T BEHEEZE L CER A E D 3B,
KIRRIRIR 72 B3 8 2 M Tl iR IC~= 7=/ B3H 0 |
ZOBGHT K ZINEN L HIBMTRE 2T %, MBS &

HZAFE
X, HEUTRENOEONAKR T - 2RIL, BETD
Y
F4—ErzUr T4 =BT AR D KNFEEIT. T4 —BAH A
KI5 E Bt Lizry 7o (PR Ly) KOTF 4 —8 im0 % BR)
(FEREE) 2 S, BEMAIEERSERET D A
KB EITERIE AL & UFBLT, 82 8% AV TKRB
K Y EEXL, TOBTKEARREIEDZ L THEKRY —E U &2 HiR
¥, HETDLHA
[ JRELN R % 52 T [BlRd 5 = R L X — 2 BRI EE R 2 THRE

ERAEW

KRN A A B ) = )VEDASA FRE B LTl » & E
DR L, IR LIZBEFRIH L AR Y — B Bl S 3 E
ERAPEW

U7 VB OIRFESOSFICH 2B F L X — 215 T, KEi
MLAEAKD N TERY — U H RS THET 5 5

NAF~v AT = %
L— g o8E Y

T 1%

(Source: Study Team)

D) AL 2023 EE TORFOFEZ ML T K NEFRREHBZ BN E LTEY, KELINRD
EATFEIL 800MW % E[E15, T bDOWEEMET 541213072 &b 1#HAHZY 50MW 7
T ADORA%E (EBITIE 200MW FLEE) NEEMTH Y | 65 E KB IIRE L, /KT
FRT Vv VORI 18AMW H 0 | RIS EWATLUCRRT D Z ENEEND N, /i
WOWHHEIIE T2 082450 | FRORE L-EBRMBICET D LW BLEN DL, /D
KITOERRE IIENBEBR LR E L,

¥ 2) 1 UH X BUFIE Albert SED O E D HEE S D JEIMEE %, EHShER (T —8id
HEEZOMELE LTRIA) 28 LT 4 — B DU LA KNFREFEEZED TS, ¥
o ZENC BT LA 2RI Lo k8B & LCid, ERET « — B v D UIIRE
FRNBENTH 5,

H3) il THRARELOIC, HEMSKSEE LTWDDIE 50MW, HS Pl o KRB TH 5, K
Wz X —JRE L7236 E Ui, KEBEMIC L 2 KB e3sE T KIBEBSEE TR H 0 |
ZON, 50MW 7 7 ZADOBRFENB AR b DIX KGR EDO L TH D, £, v X ETIIKE
BIBOFENHED SN TI Y | FHE OB & OELH S KBt 2L — %2R L= E R
E L TKRBBERVEEZRA LT,
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W) N AETEECATA (P RS EORKY »T) 2R LZ50MW 7 7 AD A, F~Aayx
Fl—v g URBHENED SN TEY , A IR CEIRMENEWEE D | A CBEM & F]
HAlLingAd~2avorxb—ra VEREA LR, M, A AxX ) —VEO A FENL, 15
TORSHEI/NE < | BIRFS TIEER BRI R WIS Uiz, A ZRELOFIHIZ W T
A% OGO &2 E L EYICERAEZRET 2 0ERH 5,

2) REBROBRBERT V¥V

1) AT RLF—

v 5 2B IIEIT (Electricity Regulatory Authority : ERA) 12X %  [The Renewable
Energy Policy for Uganda (2007 4F 11 H)J (2 XAuiE, FARRE= L ¥ — (KBURAK T,
INKTT KB A A~ A BV FE VR JBF)) DB AR T 3 v /L DEEHE 5,300MW
LmEShTVD

Table 5.1.1-2 Development Potential of the Renewable Energy

Energy Source Estimated Electrical Potential (MW)
Hydro (mainly on the Nile) 2,000
Mini-Hydro 200
Solar 200
Biomass 1,650
Geothermal 450
Peat IV 800
Wind 1 2) _
Total 5,300

(Source: The Renewable Energy Policy for Uganda, (2007 4= 11 H)J )

E LD RRITEAFTRE S RV F—RICIEE N2V, U F o FBIFIE 10%DTRREIROFIH (800MW
DR % 50 FRIMGE e T R /L X —RICHY) ZHEEL TWD, Lo, AFeEk
WOBH NG, BEMITRREZABREIE LTHESITAZ & & L,

1 2) 1 ERA OFFEIC IR, T X EOREIZAe W #E0) TS EE T 1.8m~4.0m/s F2ETH 5,
COREORETIL, HFOEKR L TOERE LTHHIN ONRBENT, BFEICHTET v
oK THERE L CTRADEANRHB SN TNDOHLTHD, LB T, BAFEILIRS
NI HIROB I HER E L THHINAREDRT v L LE LT,

2) AfbarREk
7 B ORI X CHEESIZRBT D v h v A E O BRI 10 E~15
NV EHEESILTWVD ﬁ WEOA WGP Tullow X, —B&H7-0 10 H~

15 53 LIV D5 & 25 EF’? CHYOBIRATRETH L ERE L TR Y | A% oFEm &
LT T-EHMAREMN L L THAT 25 EZHED T\ 5,

EIRPRBEIC L A EEITH 045MWh,/ RNV THAHZ EmbHtET s L., il &t
500MW LI EDBIRERET v v /v & JHiATe Z ENTE 5, 500MW 13 B0 E I o H & D
1%OEMAFIARGETH D & WV ) BHEOIKICHER R L7-ETh 5,
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3) HTJi%EE

JRFIIFEEORERT v v VORFEIZ BRI E 1D T 7 07V b= 2 — L OMESH
B0, BB BESEM AR RS L D IRE S, BLERE COBR AR T v v VO FEE TN
HThod, HZE LT, W IRBELHTIEAT L2 L 25 L TV D EX OFHE LS
B A BENCEBT DR IIREBEORBERT vy Ve fET D, FRIORTI /1B
FEFENZ LV | B lZi 1B A E AT 586, 600MW~2,000MW BLELOD B % A3 224
LB E D,

Table 5.1.1-3 Nuclear Power - Prospective Nuclear Holder Country

Reactors Planned Reactors Proposed
Country
No. MWe No. MWe
Bangladesh 0 0 2 2,000
Belarus 2 2,000 2 2,000
Egypt 1 1,000 1 1,000
Indonesia 2 2,000 4 4,000
Israel 0 0 1 1,200
Kazakhstan 2 600 2 600
Poland 0 0 6 6,000
Thailand 2 2,000 4 4,000
Turkey 2 2,400 1 1,200
UAE 4 5,600 10 14,400
Vietnam 2 2,000 8 8,000
(Source: Reactor data: WNA to 4/1/10 IAEA- for nuclear electricity production & percentage of electricity
(% e) 5/09.)
4) EIIEA

B EIC CERBRIRE 21T O TITE A O I IAKAF LT 356 | i A ) O FRI X8 S
PREAE LT K 2 A A EE T IRE LT Téﬁlfﬁbfb\éélf%ﬁﬁ BIROBEIZ LV kE S
%, Nalubaale -+ Kiira Z8 & L V5 12 EHRBRIG S 4105 Bujagali Z8 & AT O30 T /123 IE 5
HEFRE L TUEHTE S, 2RO OREHNOEFIEMA EIL 630MW T, &tk )Ix
323MW BETH 575, K 300MW DIFEFE H 7 % i A IR O FEH &I & L TR
HT&E5, LENSENBADKRT v v Vi 300MW LU T EHEE SN 5,

512 HKBERREOBHTHFME
(1) REEFROBRRNKI

GDP2008-2023, /17 # —f&&atm (K7 7 M, 2009 4 12 AW§s0) , Hi G ElL~ A

&—f?y&wizw%—ﬁ%%%%(Mmm)%%x&—zyb%LLT Y AW
(2. BUEMETT T CHANAIIC E B E O @V EETRBAJE G Hm 2 A A L7, #RE T
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Table 5.1.2-1 Technically Feasible Potential at Present

Project Name Ins.talled Present Status Rating
Capacity (MW)
Large Scale Hydro A
H-1 Kalagala 330 Preliminary Study
H-2 Ishinba 130 Preliminary Study
H-3 Karuma 580 Under Feasibility
Study
H-4 Oriang 390 -
H-5 Ayago 610 Preliminary Study
H-6 Kiba 290 -
H-7 Murchison 650 Preliminary Study
Sub 2,980
Geothermal C
G-1 ‘ Katwe 50 Potential Survey
Thermal (Diesel Engine on D
heavy Qil)
T-1 ‘ Mputa (extension) 35t0 50 Preliminary Study
Biomass B
B-1 Kawala 33 Negotiation in
progress
B-2 Kinyara Sugar Works 50 Preliminary Study
Sub 83
Solar C
S-1 Namgoga Solar-Thermal 50 (10+40) Contract Negotiation
in progress
Sub 50

(Source: MEMD Annual Report 2007, GDP2008-2028, Indicative Rural Electrification Plan 2009 & £HZ F:-5 & R4
({39
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(Source: MEMD Annual Report 2007, GDP2008-2028, Indicative Rural Electrification Plan 2009 & #HZ -5 &7
EMIERR)

Figure 5.1.2-1 Technically Feasible Potential at Present

(2 REEBROBEHGR EMH

PR BEIROREMEIGZE MRS DRI (R - fiE) OFfmREN L 2) BRED
Mg (R rRER) OBLED DR S LD,

LU IC AR EIR ORI 2 EE ORI O — T2 27”9,
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Table 5.1.2-2  Availability of Energy Sources in Uganda

Energy Source Supply Stability Reserves Rating
Large Scale Hydro* | B (long-term fluctuation) A B
*1)
Geothermal A A A
Heavy Oil A D*? 5
(25-50 year)
Biomass c* c*
(long tern/seasonal (depends on b
fluctuation) plantation
management)
Solar-thermal c* A c
(seasonal/daily fluctuation)
Nuclear E *9 (Unknown) E*® (Unknown) E
Energy Import E* (Unknown) E* (Unknown) E

(Source: Study Team)

& 1) AKIIFEEORENTH 2 KOBREHIEGIZEARIIZZE L TV DD, BE~BTFOHM TER) LT
WD Z 0D, HEVEDRE LIEHAFRI VT —JRLY H2HENLB 77 & L,
H2) : BLEHE THER T TV A UM O EE 25 4-~50 4 L HER T, MORBRBIFIAE L 0 55555,

BT, BHRALVIIETHLZEDRIET V7OV 1oEDD T o L LT,

1 3) A A~ ARRE T H DAL B DIREHIS IR IR 72 28BN 2 FHiRY 72 28 b & 5 L H
Mo, KNhEvsEsCcorr &Lk,

W 4) N A AREHNIF AR RVE —IZEENLIDN, BFE LIZRBOBEIZG 5 T-DI12iE, HikR
PEEMTEBR > AT DS N AL —a UARE L R ) BB ITBREIRE LN D Z LT,
ZOXIREEMNG, AA A RAREOMEE (HHhE) AMoFAERRE R LY -8y 2T
BWCFrr b iz,

& 5) - K (KBEEY IIEMICITIZE L TR LN ZRAF IR TH D3, HEICOEHET N H
V. FIUHAFRRZ RLX =R Th 5 HIBVKE L 0 RE (=X —JR) HEmE CTHLMNTEH Y,
FA WG DO KBRS OLEELD LV 5 2-EANLC T 7 & LT,

1 6) : BB TR IR E, BHMADLDORFEFE O BRI, REETHHIEBNE, KIKT
YIDET 7 E LI,

(3) BRI FEREE

LIFIC, SRR 2 R EIRO B FE R O RV 2 7R T,
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Table 5.1.2-3 Survey Maturity of Each Energy Source

Energy Source Survey Maturity Rating
Large Scale Hydro Under feasibility study. B
Geothermal Under potential investigation. C
Diesel Engine Study is not required. A

(Heavy oil)

Wind Power Micro scale development only -
Biomass Contract Negotiation in progress. A
Solar-thermal Contract Negotiation in progress. A
Nuclear Initial study has just started. E
Energy Import Not considered E

(Source: Study Team)

(4) EEFRBEMEE CORTEHME (V—F&ZA1 L)

EERBAE CTOFEHM (V— FZ A L) 1%, BERABICET ZREFHLFAREOE &
PRSI MO N T —OG&ME T (REFARMNT) CEASND, ZITiRtgkz i
MU D212, BT RBLANDDHMEL SND Y — N2 A JMIHOWTHEZT D,

ITiZ, BREERDO Y — F 2 A 2ORERR—EE2R~T,

Table 5.1.2-4 Lead Time for Construction

Energy Source Potential Pre-F/IS | F/IS | D/ID Contract & Tota.I Lead Rating
Survey Procurement Time

Large Scale Hydro 0.5 0.5 10| 15 1.5 5.0 C
Geothermal 5.0 1.0 1.0 | 15 15 10.0 D
Diesel Engine - - - - 0.5 0.5 A
(Heavy ail)

Biomass 0.5 0.5 0.5 - 1.0 2.5 B
Solar-thermal 0.5 0.5 0.5 - 1.0 2.5 B
Nuclear 20 10 10 | 15 15 43 E
Energy Import 0.5 0.5 10| 1.0 1.0 4.0 C

(Source: Study Team)

(5) FIHAE B

FEIRIET DOFFEIZIS CHREIRF 23872 > TR Y . RFICI T 2 ZEVEMERD HRY
5 AR E R IS LIZBIROREIDMES T T D, AL =07 U =713,
1~3 REE ORI ORI R AWM AT IS T DB E L TALEST b, xS aE 72 B
ELTUIKNDATHD,  Hy MUY =713 8~10 HNREDRKDOAREMIZIIET 5
BT, MET 4 =Bz Yy HAZ =S T D, BIRERID DB A FRE DR
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DAMEBEN ST 23—/ FYHF—7 L LT LERLSNOBRNZE T 5, LLFIC, £8
IR ORI BN & R ECRBIT BB ZHIGET D,

Table 5.1.2-5 Initial Starting Time of Energy Sources

Energy Sources Reserve Type Initial Starting Time Rating
Hydropower Spinning Reserve 1 to 3 min. A
High speed diesel engine, Gas Hot Reserve 8 t010 min. B
turbine,

Biomass thermal, Solar Cold Reserve 2 to 3 hours C
thermal, Geothermal

Nuclear Power 5 to 6 days D
Energy Import*” - unknown E

(Source: Study Team)
WD EEA ORI N EOERS L OEEEERORIIC IV B & BERITIIND
ORUBFHTHL2HEENSRIKTZ V7 DE T 7 & Lz,
(6) BROREM
I TWOEROLEMLIL, B =2 (UH - Z TIIKMH) OBATEEITS LEYR
WZEELTHET DLW IBENOLOFMTH D, UL FICKEROLEMEZ T,

Table 5.1.2-6 Energy Stability

Energy Source Energy Stability Rating
Large Scale Hydro long term fluctuation™ B
Geothermal Stable A
Diesel Engine Stable A
(Heavy oil)
Biomass seasonal fluctuation™ C
Solar-thermal daily fluctuation™ E
Nuclear Stable A
Energy Import seasonal fluctuation™ C

(Source: Study Team)

F D REBOKEE — 7 REOENFTFEICK LLE L TG FTRE R ER Th 523, BN [ELH)
WEDBARIZEDFELMETERWEAELHLBHNS, &&EmT7 V7LV 1T 7 TFTOB
& LT,

E 2) A A~ AKTNETRETRE e N A A~ AREIAZEEIC LV BB T2 2 & FHIRICEE LT
DFANNFRIBOKEZFIH L2 KEBKE0EL2HENG  KEEKTLY 1T 7 TFTDC
FvrE L,

& 3 KGR EIIEMOEERLLOLH LM, WRKCEZY ORSIFEARTE RN L, UF
CHEEORNRKBEITHRNZ N EOE B NG EBIEFERE IR o v — 27 E 2R T 5 ER
ELTHIADZ T TEd, RIESVI7DET 7 L LT,

W 4)  BHRMAOLE, BCLY HEHRERE LIZEBRIGENARETH 528, BRHEOE IS
FRRDUZ Lo TEFEHIZET T2V A7 850, KITELVIRNWC T 7 & LT,
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VY,
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F7o. BIEHONFESIIRELBOREBEEZ T 5,

Mo T A A~ AKNOBE G IT L BB A ORI TIXLEL TWDHH, i
72 I CREE MRS 2 Z S I3EE LWV,

e) KGEIEE

KGEGEEILERE O KGN DOEB ZWINTELT AT LIRS TS L5 ThH
Do LU 6, —H A8 L COBIRMIGLENE &0 9 i Tl o BEIE I LI S 2
WCHVERIKT 7 Thb, £ic, KEHITFH KRN RRBELB O ELSZIT5H 2
EDDLHEMPICIITREEOE NG LEE LS5,

f)y JRTJI5E
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Table 5.1.2-7 Power Supply Stability of Energy Sour in Uganda

Energy Source Long-term Seasonal Daily Rating
Large Scale Hydro B (Iog-term_cllmate A A 5
fluctuation)
Geothermal A A A A
Diesel Engine D (limited)
(Domestic product heavy A A C
0il)
Biomass Cogeneration C C
(Difficult to keep (seasonal
- . A D
sustainability) climate
fluctuation)
Solar-thermal B C E
(log-term climate (seasonal (daily £
fluctuation) climate climate
fluctuation) fluctuation)
Nuclear E (Unknown) A A D
Energy Import E (Unknown) A A D

(Source: Study Team)

(8) A

LU A S it i DR E 22 M A8z /R 37, RIS R RIS W 45Tk
EMMERZIEIC LD TH D, ERIEIZ—KIZHE X BTV DI E sk O HFE T
%,

Table 5.1.2-8 Life Span of Power Plants

2 = =
= S & s £ <]
< c = = =
£ wo 3 o= E 2 2 E

o £ 5 3> z 8 E g = 3 5

=3 3 33 £ sSg8g = S o

T o 8l 2 DEO 3 z 0
Life Span (Year) 50 20 10 20 20 20
to to to to to to
100 40 20 40 40 40

Rating A C E C C C C A

(Source: JRF138EINEW 5 26 =5 R O OMEEHE B ITRAENIERK)
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513 HREERXEOEFEM
1) A% - EHREHA

FEBIRD AR NI, U XI5 72 F5E0 o, OECD MHEOBER b L <ILE
B ERT DO EMT — XSO THEIMT %, FE7 —# 1%, International Energy Agency
(IEA) IZX-oTHY Lo b/ 130 DREEFNOMKSND, 7ok, A MaHfiic
Teo TiE, FEEBRHOHBL, BN MEH NMFBEFOI X MIELOERNH L7720, —E
OffifEIEE > TITH b DO LT 5,

1) KJjppEE

KNFEEOHIL, ~A 7 2 KITOE MW 2> 5 & AZXKBIURK ) @iﬁ% MW £ T, #
B X o CRERENRH 5, ik 2 A MIBFTE O A N OHITE - HEFHE
500US$/KW 7> 2,000 US$/KW FREEF TRELS LB D, Eﬁaﬁ@@%ﬁm‘\'ﬁ%ﬁfig’%\ 4
USS/KW/AED 6 90 USSIKW/AE £ T A T 5, IO FHRRFEE = X M, 40 US$/MWh 7>
5 80 US$/MWh F2EETh 5,

2) HEIEE

HEFEE DRSS L OGANE B AREEIC A SN DH 03, — IR ERSIL 20MW 725
60MW F2ETH Y | —AROMIBEI &=V O I)IEL AMW 25 10MW Th 5, JEax# kO
EEERFE AR 1T, AT — 2 DRV RN, BEI A MI, T AV DS L%HE
AT EARIZ 27 USSIMWh &9 F— X 3 5,

3) HAKNHE

HAKINE, 73 T T4 HO DR & BT 2 0ERH D72, Ar—L 2 U vk
Z A LT 300MW LA E D KEIBEBAFE (272 DM A o D, dEX =2 X Mg 400 US$/KW 7> 6
1,000 US$/KW FEEEDIRIZSH VD . 20 7T > OFH)1E 620 USSIKW To 5, - 0D R
FrE PR DO E)IE 24 USSIKWIAE TH 5, 723 T DO ERFIEE = X ME, 40 US$/MWh 7)»
5 60 US$/MWh T 113 48 USSIMWh & %,

4) F4—ENLRE

T 4 — B AREE ORI L DR ERRIL, A Hém;ﬁz IS U THE KW 225 60MW
BEETHELThDL, VI XEO Kira BEFTOHE, FHHE = A MME 210-240
US$/MWh ThH 5, HL, 7« —BAREIL, FlEEICI W TTITFERENE O SRR

YegE D72, BB STV D,

5) JA)¥EE

JE S FEOREIL, BEO B L > THE MW L3 E MW £ T Th D,
T A R I < O%A, 1,000 USS/KW 725 1,700 USS/KW FLE TH 1 | 14 HiS O F¥) =
A NI, W ETT 2 M EFRE 1,310 USSKW Th 5, EIEHERFEHEEIZOWTIE, EEk
IR K K& S ED Y | 15 USSIKW/AED B 60 USSIKW/AEO T, 1% 31 USS/kW/
ETHD, BT A MIOWTIE, 35 USS/MWh 75 95 US$/MWh C, )1 58 US$/MWh
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Thd,
6) A AVAHKE

NS G~ ZFEOHBIL, BB ORES 7 1 22 X0 MW 253+ MW £ T~
Th b, Bz A ME 1,100 US$/KW 7> 5 5,500 USS/KW F2[E T 5, MEERHER S FE L.
BT —HZ DIRNTZ DRI, FE = A ME, #4250 US$/MWh 7> 130 US$/MWh 2
EThD,

7)) KEDEIE

KBGIEHBOHBIL, S DBEERKUEIRIUZ L > TH MW 2 H8EH MW £ THx
Th b, %= A ML, 3,000 USS/KW 75 5,500 US$/KW FLE TH 0 5 HiSDFH = 2 -
1%, 4,100 US$/KW T 5, TEHRHERFEFRE IC OV TIE, 10 US$IKW/AED B 50 USSIKW/AE
ERESEH L, T 3B5USSKWHETH 5, FEE =2 A MMIOWTIE, 150 US$/MWh 7>
5 500 US$/MWh T, “F-¥Ji% 300 US$/MWh TH 5,

8) My 1%EE

T I8 EIX,. 27— AUy bERODLZ0H, —fIZ 1,000MW LI EE Kk FEELY
ISR E R BB 22 B B 5, BER% = A M 1T 1,000 US$/KW 7> 55 2,500 US$/KW F2 3
DOIEIZH Y, 13 77 > b OFH)F 1,700 USSIKW T 5, JEEEHERFEHEE 2OV Tk, 50
USS/KW/AED B 80 USSIKW/AE & K& < ABh L., L 67 USSIKW/HAETH 5, FE A K
[ZOW T, 21 US$/IMWh 725 48 US$/IMWh T, 1% 30 US$/MWh TH %,

ZFEBIRDO 2 A % Table 5.1.3-1 |Z7-7,

Table 5.1.3-1 Power source cost

@ c ©
L e | 25| %= 2| &
Evaluation items S |G 2 5 2T = = %
e c |=zs - 8 E ¢ - >
S B 23 c ES S < S
> D 2 T = Q= o > S
T o |[a| =2 DFO| & Z
Development cost 500- - - 1,000- | 1,100- | 3,000- 1,000-
(US$/KW) 2,000 1,700 | 5,500 5,500 2,500
Operation & 4- - - 15- - 10- 50-
X
L Maintenance cost 90 60 50 80
S | (US$/kWiyear)
Unit cost of power 40- 27 210- 35- 50- 150- 21-
generation 80 240 95 130 500 48
(US$/MWh)
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514 RKREERRMEORELETME
(1) KR&RIBH
E-BIRNRKZIBEGLIT K f?‘%ﬁﬁﬁi BEFTZT TR, TEFNGHEEF TEEDZT

A THATINLTERARAL R

(Z X DEME A Tz, KT HIEA TR INERKTE BT R T %

WENA D72, T4 —BLm U DV OEENR DRI WER L o7, FEF % Table

5.14-1

W2,

G & LI RRIGYE L,

sz (S02) .

EFBAY (NOx). ##

PRI IKE D 3 D THY, EIZIEAIC L AEMEZGIH LTS, =721, KBHEF
BIIKRKBEEBIREDT —Z 2 AFTERDSTTD, BEDOF-OPVOTF—X 230 LT,

Table 5.1.4-1 Air Pollution of Electricity Generation Technology

Technology SO2 (tSO2/TWh) | NOx (t NOx/TWh) | Particulate Matter | Rating™
Hydro™ 1-60 1-68 1-5 A
Geothermal 0.03 0 0 A
Diesel Eng"lf 8,013-9,595+ 1,386 E

(Heavy QOil)

Wind Power™* 21-87 14-50 5-35 B
Biomass * 12-160 701-2,540 190-320 D
Solar™ 24-490 16-340 12-190 B
Nuclear™ 3-50 2-100 2 A
Energy import ™ 4-32,321+ 0.3-12,300 1-663+ D

*1: IEA.May 2000. Hydropower and the Environment: Present Context and Guidelines for Future Action. Vol. II: Main
Report, Ch.3: "Comparative Environmental Analysis of Power Generation Options".

*2: Adam Serchuk 2000. THE ENVIRONMENTAL IMPERATIVE FOR RENEWABLE ENERGY: AN UPDATE.
Renewable Energy Policy Project

*3: Evaluation by study team

() KEHHE

FEIRDKEHEBICKZ TR, ERNZEREAFTE oo, BERED
AIREME. EOR X Kﬂuf&t%aﬂ?ﬁﬁ L7299 2T, MEWZRAEXIEE 21T - 7, B TR
THAET H15K &R OATEHEK LIS K & 2215 KK D 72 BT 03 e b K BGHI63
DRI L I RPN A T PRk E AR AE S DB, R, EEA
PG ME < 2o 72,
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Table 5.1.4-2 Water Pollution of Electricity Generation Technology

Probability Severity of
Technology Impacts of consequences Immitigability | Rating
occurring
o Release from reservoirs of anoxic | Medium Low Medium C
waters.
e Modification of the thermal
regime.
Hydro*1 e Proliferation  of  waterborne
diseases in shallow stagnant areas.
e Increased turbidity associated with
banks erosion.
o Modifications to the flow regime.
e Blowouts can pollute surface | Medium Medium Medium D

water.

Geothermal*2 | ¢ Spent geothermal fluid with high
concentrations of chemicals can
pollute surface water.

o Boiler blowdown High High Low C

o Boiler cleaning wastes

o Thermal pollution

e Waste water during High Low Low A
Manufacturing process

e Swage contamination  during
operation

e Boiler blowdown High High Low Cc

Biomass o Boiler cleaning wastes

o Thermal pollution

o Waste water during High Low Low B
Manufacturing process

e Swage contamination  during
operation

o Boiler blowdown High High Low D

Boiler cleaning wastes

Thermal pollution

Boiler blowdown High High Low D

Coal pile run-off

Coal pile run-off

Boiler cleaning wastes

Thermal pollution

Diesel Engine
(Heavy Qil)*3

Wind Power

Solar

Nuclear

Energy import

*1: IEA.May 2000. Hydropower and the Environment: Present Context and Guidelines for Future Action. Vol. II: Main
Report, Ch.3: "Comparative Environmental Analysis of Power Generation Options".

*2: Mary H. Dickson and Mario Fanelli, “What is Geothermal Energy?” (Pisa, Italy: Istituto di Geoscienze e
Georisorse, CNR, February 2004)

*3: How can electricity production impair water quality? (The Power Scorecard Web site http://powerscorecard.org/)

(3) RARERDOMHE

RIREIROWHEEIL, HE O & MG IR~ DIRIFEIC L » TRl 2T > 7=, #oco&
WERATE DK, JBI, KEEOFHNE LS A A~ A KT ORI MK 72 o
77
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Table 5.1.4-3 Natural Resource Consumption of Electricity Generation Technology

Technology Extraction™ Dependence on local resource Rating
Hydro No High A
Geothermal No High B
Diesel Engine (Heav Medium E

g“) ( y Yes

Wind Power No High A
Biomass No Medium C
Solar For manuf. only Low A
Nuclear Yes (Uranium) Low C
Energy import Yes (Oil, Coal) Low E

*1: Canadian Electricity Association, 2006. POWER GENERATION in CANADA

(4) “ERMBRFOHEH

TRMLRFB ORI, TA T A I AT B R AL ML YR E I AT o 7,
KA RF N0 DY ENR DL T 4 —E L, EBHEMAC L DHEHENE VR L 2o
Too 723, KR BIIRGNBEOT — 2 2 ANFTEholcloh, PVOT—% 2 RH
LTHWTWS,

Table 5.1.4-4 CO, Emission of Electricity Generation Technology

Technology Greenhouse gas emissions (kt eq.CO2/TWh) Rating
Hydro™ 1-48 A
Geothermal 47-97 B
Diesel Engine (Heavy Oil) ™ 686-726+ E
Wind Power 7-124 C
Biomass ™ 15-118 C
Solar™ 13-731 D
Nuclear™ 2-59 A
Energy import ™ 686-726+ E

*1: IEA.May 2000. Hydropower and the Environment: Present Context and Guidelines for Future Action. Vol. I1: Main
Report, Ch.3: "Comparative Environmental Analysis of Power Generation Options".

*2: Adam Serchuk 2000. THE ENVIRONMENTAL IMPERATIVE FOR RENEWABLE ENERGY: AN UPDATE.
Renewable Energy Policy Project

(5) EEEY

BB D OBFEFEYT, BAENLRPEHEDT — 2 2 AFTE oo, BEYOE
B AR PR B K DRI 2 AT - 7o Rl ORTER 1T & A EBEEED 2 HEH L7 WU
KEEOFH A < . BEEEY OB NN EE 72 )5 ) ORIl AME < 72 o 72,
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Table 5.1.4-5 Industrial Waste

Technology Waste Amount™ Rating
Drifted waste No B
Hydro Sediment
Sludge
Geothermal Large C
Diesel Engine Burned Ash Large C
(Heavy Qil)
Wind Power No No A
Biomass Burned Ash Large D
Solar No No A
Nuclear Nuclear waste Large: Radioactive E
Energy import Large D

*1: Canadian Electricity Association, 2006. POWER GENERATION in CANADA

(6) ZKFIFH

KRR 22T RO, FAME, REOREE O iIc L0 35 L 7=,
TEARHERDIEE AV EROVBRNC L DEEN KL /NS FTROWRE 2L S5 KNI L
HEEN L HEREWER L2072,

Table 5.1.4-6 Impact on Water Use

Probability :
Technology Water use impacts * of Severity of Rating
occurring consequences
Hydro Low: Flow pattern changed High High D
Geothermal Low High Low B
Diesel Eng_lne Low-Medium: Thermal discharge High Medium C
(Heavy Oil)
Wind Power None None None A
Biomass Low High Low B
Solar Low High Low B
Nuclear Low: Thermal discharge High Medium C
Energy import Low-Medium: Thermal discharge High Medium C

*1: Canadian Electricity Association, 2006. POWER GENERATION in CANADA

(7) ZERERA~DEE
HREZ DT, WEOFEE L IO /ERER~DEE NS F~ A~DHE  HERH
FECOERER~DEBEIZOWTEIME Lz, KGN E - & HAERR~OREN DR K
IAERE RS Tl < EIRAERE R~ L EBO K SK DR R G EENRKREWVER L -T2,
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Table 5.1.4-7 Impact on natural ecology

Genetic
Source of final significant LOC"?" and . diversity
Technology . B . regional Biomass Total*2
impacts on biodiversity atworld
ecosystem
level
« Barriers to migratory fish X X X E
1 * Loss of terrestrial habitat
Hydro . .
« Change in water quality
» Modification of water flow
* Loss of terrestrial habitat X C
Geothermal
« Climate change X X X D
Diesel Engine | * Acid precipitation
(Heavy Oil)™ |« Mining and transportation of
coal
Wind Power ™ | « Risks for some species of birds X B
Biomass X X C
Solar™ X A
Nuclear ™ + Radioactive substances X C
Energy import X X X D

*1: IEA.May 2000. Hydropower and the Environment: Present Context and Guidelines for Future Action. Vol. I1: Main
Report, Ch.3: "Comparative Environmental Analysis of Power Generation Options".

*2: Rating by study team
515 HKETBRJWOHLSZETME
(1) B%

REITKT DT, WEBORME, AR, BEEH TV OXMEEEEZ FKICFHI 21T -
7= HCESE RSO D I I, T —B L B OGRS < . B EEO K
ZTUVKSJRONA A~ ZADOFHINMEN S D Lo T,
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Table 5.1.5-1 Impact on Agriculture

Probability Land
Technology Impact of Requirements™ [ Rating
occurring (km2/TWhly)
Loss of land High 0.1-152 D
Hydro Impact on Irrigation
water quantity
Loss of land High - A
Geothermal Impact on irrigation
water quality
Diesel Engine (Heavy Loss of land High - A
Qil)
Wind Power Loss of land High 24-117 C
Loss of land High 0.9-2,200 E
. Create new farming
Biomass .
Steep rise in
commaodity prices
Solar Loss of land High 27-45 B
Nuclear Loss of land High 0.5 A
Energy import Loss of land High - A

*1: IEA.(May 2000). Hydropower and the Environment: Present Context and Guidelines for Future Action. Vol. II:
Main Report, Ch.3: "Comparative Environmental Analysis of Power Generation Options".

(2) B

BERICH T 2 8T, LEEHEBBORS, 37 45— 3 VORAKIZE > %
1Totm, BEEROLRNHE, 71—, B AOFERELS . LEEROZ VKT
RNA F~ ZADOFEAMEN B D & Ao T,

Table 5.1.5-2 Impact on resettlement

Land Severity of
Technology Requirements** consequences Immitigability Rating
(km2/TWhly)
Hydro 0.1-152 Low-Medium Low D

Geothermal - Low Low A

Diesel Engine - Low Low A

(Heavy Oil)

Wind Power 24-117 Low Low C
Biomass 0.9-2,200 Low-High Low E
Nuclear 0.5 Low Low B

Solar 27-45 Low Low B
Energy import - Low Low A

*1: IEA.May 2000. Hydropower and the Environment: Present Context and Guidelines for Future Action. \ol.
II: Main Report, Ch.3: "Comparative Environmental Analysis of Power Generation Options".

(3) M*E
WEITXTT BT, RO, WM, EOMS | EIo et & K ICFHn L 7=,
I THEEOE BRGNS BN A, BEOBEIILE, KEZ(. whEibzd
HIZHTKIITNE & poTz,
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Table 5.1.5-3 Impact on fishery
Technology Impacts Probabll!ty of Severity of Immitigability | Rating
oceurring consequences
« Barriers to migratory fish High High High* E
« Change in water quality
Hydro * Modification of water
flow
«Change in water quality High Medium Low C
Geothermal «Change in water
temperature
Diesel Engine *Change in water quality High Medium Low D
(Heavy Oil) «Change in water
temperature
Wind Power | - - - - A
*Change in water quality High Medium Low D
Biomass *Change in water
temperature
Solar - - - - A
«Change in water quality High Medium Low D
Nuclear «Change in water
temperature
«Change in water quality High Medium Low D
Energy import | «Change in water
temperature

(4) 8Bt
BRI T 2 BT, RO, BAEME, WEROMS | Hooalett 2 BICFHEi 21T -
770 FEFHRENMELS  BEL/NIWTF 40—V L, NAF <A BHEANA, 890, FL v
XU BB, 57T 40, BB ST R B2 A AREMEDEVIK N E Lo T,

Table 5.1.5-4 Impact on tourism
Technology Impacts Probabnfty Severity of Immitigability [ Rating
of occurring | consequences
Fishing, Trekking, Nature High High High E
Hydro watching, Rafting, kayaking
Landscape
Geothermal Fishing, Landscape Medium Medium Low B
Diesel Engine Fishing, Landscape Low Medium Low A
(Heavy Oil)
Wind Power Bird Watching, Landscape High Medium High D
Biomass Fishing, Landscape Low Medium Low A
Solar Landscape Medium Medium High C
Nuclear Fishing, Landscape High Medium Low C
Energy import Fishing, Landscape Low Medium Low A

VKB EFE LD ENMEOBE A ILE L, RRAOICHREICS AV EEX T LE LGS, EARMEL
Th L ORBEICET LS, BRREERIEII RN TH D, 722 L, FUBEIT X 20722 B RmE X TRE T
HD,
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(5) IEMIE
ERIEE L, AFEERZE TS LT EHEm CRELE 25 FHITMRH 500809 #l
R D R AAT - 72, FHCIERIEE CHBO 2RV, 71 =8, BAREDR AL Hi
PEBEFEY ORI E DN B DB OEA TWRWEF I E L7207z,
Table 5.1.5-5 Legal Problems of the energy sources
Technology Problems Rating
Hydro No regulation on Residual flow A
Geothermal No technical Standard and guideline for Geothermal Power Plant C
Diesel Engine - A
(Heavy Qil)
Wind Power - A
Biomass A
No regulation and guideline on Impact Assessment, No technical E
Nuclear standard on Radio Activity, No technical regulation on Nuclear
Power Plant
Solar - A
Energy import | - A
(6) AR
NDEFEENT, BBEE, AR, ZROMS | ExREMEOBLA) bR L 7z,

SBTHE PVE SR WKBER A T 7
NVIREND &7z,

TERPEARLPETT A DI DHEN, T4 —F

Table 5.1.5-6 Impact on Human Health
Technology | Impact on Human Health™ Probability of Severity of Immitigability | Rating
accurring consequences
e Risks from water-borne | Medium-Low | High High
Hydro diseas_es_, _ pa_rtic*ullarly when D
there is irrigation
* Polluted water
Geothermal | Polluted V\_/ater High High Low D
* Polluted air
« Acid precipitation™ High High Low
Diesel « Photochemical smog™
Engine(Heavy | « Particulate matter™ D
0il) « Toxic metals™
* Polluted water
Wind Power |  Low frequency noise High Medium Low B
Biomass . Phot.ochemical smog High High Low D
* Particulate matter
Solar - - - - A
Nuclear « Radioactive substances™ Low High High D
» Climate change™ High High Low
Energy * Acid precip.itation*1 .
import . Phot_ochemlcal smog D
« Particulate matter™
» Toxic metals™

*1: IEA.May 2000. Hydropower and the Environment: Present Context and Guidelines for Future Action. Vol. I1: Main
Report, Ch.3: "Comparative Environmental Analysis of Power Generation Options".
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Table 5.1.5-7 Risk of accident
Number of Number of
Severe . .
accidents immediate Experience
Technology Impact - fatalities - Rating
with in Uganda
. (per GWe
fatalities, ear)
world-wide y
Hydro Dam failure 9 8.8*10" Yes D
Geothermal No data No data No B
Diesel Road accidents during Transport 334 (oil) 4.2*10™ (oil) Yes
Engine to Refinery and Regional E
(Heavy Qil) | Distribution (oil)
Wind Power No data No data No A
Biomass No data No data No B
Solar No data No data No A
Nuclear Nuclear reactor accidents 1 8.4*10° No D
Energy No data No data Yes £
import

*1: Hirschberg S., Spiekerman G., Dones R. & Burgherr P. (2001) Comparison of severe accident risks in fossil,
nuclear and hydro electricity generation”, Invited paper, EAE 2001, International Conference on Ecological
Aspects of Electric Power Generation, 14-16 November 2001, Warsaw, Poland.

Figure 5.1.5-1 Comparison of aggregated, normalized, energy-related damage rates

*2: Comparison of aggregated, normalized, energy-related damage rates, based on historical experience of severe
accidents that occurred in OECD countries, non-OECD countries and EU15 for the period 1969-2000, except
for data from the China Coal Industry Yearbook that were only available for the years 1994-1999. For the
Hydro chain non-OECD values were given with and without the largest accident that ever happened in China,
which resulted in 26'000 fatalities alone. No reallocation of damages between OECD and non-OECD countries
was used in this case. Note that only immediate fatalities were considered here, although latent fatalities are of
particular relevance for the nuclear chain.

BREAKIST - BAIEKRASH



OAVIEKDRREVYRYI-TSVRERETOYT O
D74 FILUR—k

52 (KEER[EOLEIME
521 HREERBREORIV——VIE%E

AV O LG X, ZIEMEST O FEE W TIT o7, BRICHWE=2 F 47 Y
Tix, BRI A N BRAT U L EORREE - HITEHA . KRIGYSOBEEY 72 & ORI
H., BB~ DRER P OMATER, 3 27HETHS, 25 27 HAIC AND E DFF
fliz 5272 ECLAICS REICLAEZHIV YT, EAZHITADLE ECERI L O AE
B U7e, BAMAT O =03, PES—A, BEEES— A fRFERS —AD 37—
YERMAWTZ, EES— AT, R - HAN R S0 BEAMFITOFIEN 111, REE
B —2TIH1.0:1.7: 1.3, HFEM—ATiE, 1.0:04:04 L7225 K HESy Lz, iHmEA
—ELERHTOMEITLLTO LB TH D,

BREAKIST - BAIEKRASH



DAVSIEKNBRREYRS-TSVEEXETOYT D

2

74 FIVUIR—=

Table 5.2.1-1 Evaluation Items and Weighting

Evaluation Items

Even Case

Environment
Weighting

Economic
Weighting

Case Case

Economic and technical

Cost Development cost(USD/kW)

34112 4 | 25| 9 55| 6

Operation & Maintenance cost

(US$/kW/year)

Unit cost of power generation (USD/MWHh)

ESN

Development | Existing potential (MW)

12

SN
©

24

potential Technically feasible potential

(MW)

at present

N
N
o NN

Availability of Energy Source

Construction | Survey maturity

Lead time for construction

Operation Initial Starting Time

2
10| 9
1
1

13

Energy stability

Power supply stability

Life Span (Year)

Contribution to national economy

Environmental

Air pollution

33 42 23

Water pollution

Consumption of natural resource

CO2 emission

Waste

Water right/ water resource

Impact on natural ecology

Social

Impact on Agriculture

33 33 22

Resettlement

Impact on fishery

Impact on tourism

Legal aspects

Human health hazard

Risk of accident

sl alpaloo o oo o &b al gl & R RN e s
Al n| oo g gl | gl gl N gl gl R | R R ] R k] w

AW N WA W W O] W W W R W NN R

522

REBRBMOL AT

TN ORI EIROHANT - BETERL, B RBREE
MRS A RS L, Far, AR AL S BRI L O - R PEEMR O 38 Y O B\ALHT 21T -
T2o ZORER, Table5.2.2-1 1Zx3 80, K, #E KRN B EER L o7z,

SRR K O R BRI OO 5 Bef
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Table 5.2.2-1 General Evaluation of various energy sources

o
~0 ool & a
e lTs| 2183/ 5| 2|3
I (28232883 |E|¢
Evaluation items Weight |3 |3 |Sm|lo |35 3|2 %
= = =] o o | @ ® 3
°© |3 |2a| £ |=2a 3|15 1]%
2 =3 % 1(83| 3 =
D
Cost Development cost(USD/kW) 34112 4| 3 3 1 1 5
Operation & Maintenance cost 41 5 3 3 5 5
(USD/kW/year)
Unit cost of power generation 41 5 5 1 5 3 1 5 1
(USD/MWh)
= Development | Existing potential (MW) 121 4| 5 1 4 2
2 | potential Technically feasible potential at 4] 5| 32143 ]1]1
§ present (MW)
é Availability of Energy Source 4| 4 5 2 1 2 3 1 1
S Construction | Survey maturity 5131 4 3 5 1 5 5 1 1
§ Lead time for construction 21 3 2 5 1 4 4 1 3
U8J Operation Initial Starting Time 41115 3 4 1 3 3 2 1
Energy stability 1] 4 5 5 1 3 1 5 3
Power supply stability 1] 4 5 3 1 2 1 2 2
Life Span (Year) 15 4 3 4 4 4 4 5
Contribution to national economy 111] 5 5 1 3 5 3 5 3
Sub Total (without weighting) 57 | 49 | 42 | 26 | 43 | 36 | 33 | 33
Air pollution 33 41 5 5 1 4 2 4 5 2
Water pollution 5| 3 2 3 5 3 4 2 2
< | Consumption of natural resource 5| 5 4 1 5 3 5 3 1
c
£ | CO2 emission 4|5 | 4| 1|33 |2]5]|1
S [Waste 4] 43|38 |5]2]5]1]2
L% Water right/ water resource 51 2 4 3 5 4 4 3 3
Impact on natural ecology 6 1 3 2 4 3 5 3 2
Sub Total (without weighting) 25 | 25 | 14 | 31| 20 | 29 | 22 | 13
Impact on Agriculture 33 51 2 5 5 3 1 4 5 5
Resettlement 5 2 5 5 3 1 5 4 5
Impact on fishery 6 1 3 2 5 2 5 2 2
< | Impact on tourism 5] 1 4 5 2 5 3 3 5
S [Legal aspects 4053|555 ]15]5
Human health hazard 4 2 2 2 4 2 5 2 2
Risk of accident 4 2 4 1 5 4 5 2 1
Sub Total (without weighting) 15 | 26 | 25 | 27 | 20 | 28 | 23 | 25
328 | 363 | 291 | 344 | 295 | 368 | 285 | 264
Even Case
A | A B | A B | A B C
. . o 320 | 367 | 277 | 367 | 291 | 378 | 298 | 261
General Evaluation Environment weighting case
Al A B | A B | A B C
. _ 367 | 361 | 299 | 266 | 332 | 348 | 260 | 219
Economic Weighting Case
A B C C C B C C
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Figure 5.2.2-1 Evaluation Results (Neutral Case)
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Figure 5.2.2-2 Evaluation Results (Priority for Environment Case)
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Figure 5.2.2-3 Evaluation Results (Priority for Economy Case)
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Figure 5.3-1 Power Balance in Year 2023 by GDP2009-2025
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