EEE BRE - WMBLW
8 — 1 BAFSRIEE(E 747
8—1—1 WMEWRRMNDOFMEZIT > BAY., FEhigkE

() BHH
T2 TAT O WS EEHIm A AT O B RS, — 3RS, AFENMEEY R B S e nTRE 2
FHETHLINE I MERIET DT20OIZIT I, Flo, KFEEDOTZODIEA SN D EERE I
AIWRADRHERSINDDE I PORFHIMNZ T, TOMBREEEZEOILTHI AV HE
KOS EITH ZENBHTH D,

(2)  WAESEEAM O 7 1 R OVFEA F5 22
ARFEFEOWENEZ BEET 2 720 ORIl AR IS, LU N OM BN ENINEE 3R (Financial
Internal Rate of Return: FIRR) . ffilEL{EMlfE (Net Present Value: NPV), 2§ - & L% (B/C
Ratio) TIT 9.,

£8-1-1. 1 MESHOFMREE TOEHEHER

BA#5 M BRUR 3% 2 (FIRR) BSMIREMENERLEIEISIR, OFY., BRLEADREMBENELIALDIEIGIE
B 5 IR TE R E(FNPY) FNPV=(ABEIZLDIWRBEORAEMEDHRI) —(RBXEICKDEFADBREMMEDKLF)
FE#%-ERLLEB/C Ratio) |B/C=(RBEIZKPNHDIRAEMEDIRI) / (AEZEIZLZERDTREMIEDKF)

(HFT) JICA FRZE 23 #5 oy T VB 36 22 3l U CHERR

MBENBINEREZFHAE LT, 53— T —=VHRN/EHEND . T2y kr
T HIOICIE, TOFELIT O FERKROMERSLFENTON DL EHORFME FIHEE 2k x
RN ORFI L, TOFELITOBRICEEZHELI Y AZITMA N0 E 2 0 L TRF
i+ %,

B HMEBLEMMEIC DWW T, ZOREEBOZOICTZESINLIEESMkE b L2, &
AKOMRERORSIREZHE L, ZOHIBIRIZK > THH I 25 B e MBLTEME 2 §F
52 Lichd, Py T T AR TWDLZ LIIRESETHILIN, ZOFED
TEDICHEERDEEME DN HICBW TS D,

g - BHERICBWNTH, Dl L EROBRIMNEHORTIEZ LR S TV 2D LB
HHOT, BCHIUETHD Z EIXRIESMHETHD,

8—1—2 MESITICEEL COmfEM

(1) AHESMFOBHORN
KB 2AT O IR L CHERAMRERMI L 2> TV DHBIZHDW T F T 5,
Bl ABREZMEBELSNTH2GHMTHIEZADT BV 2T F » T4 T DOFEIC
DWTHAT %,
AT, MBI MEBUEME A2 BT 5 720 OEIBIRIC OV THBT 5,



% =12, UETCL O XEBHFERE OMSBICEADL L FEHN, HFERE Lbol, TOER
PR E PR C & 2 e RN 5 #HIZ DWW TR L UETCL 2678 5536 O 30 32 0 A HE
EWIZHOWT L b,

FIUIZ, UETCL O %8 3 O YA O |l C B 72 K 1 IR GEAMi#% (Bulk Supply Tariff: BST)
B 0038 B OHERAE A . BUIR O K HEIC SO CTHEBL L . AMEEE 2179 LT BST ¥
AN ' e

¥ A2, UETCL O % A O|E CHEIE /2 UETCL BB O E S 2 B\ OELD Bl O
EOHEBMER, KOREOEN X 2Bl T 5, 20 ETAMBEHE LTS ETOEHHEAR
Iz OV TR 5,

F812 . BST Hiffi & @I A BN & 02280 (FIFE) OB DWW TRRET L. FIFER O
R LICOWTHHT 2,

HHIZ, UETCL OEBEFEHEOHF T, KEENHDOLIHTOEMEESWICOWTHR S,
UETCLIZBEICFEL TV A EBFRESLTH Y, BEFEOEEME 2544 L, BRI ASE
LM b K F—XEIc kb7 ey =7 Fbitbhvd, £7-, UETCL XV H v ¥ CTHE
—DEBEELETHY, EETEEFEEZToTCRBY, I RXTEHBEET CEBEFELIT
STWDHERATIEZR D, 1o T, AFEEN LD HE X, UETCL OFEHIA, FEEHO
ATIZHIST DO TIE AR, —HICHE e, KMBSHT 4217 9 121X, UETCL & RF3
DOHT, REEXOHEMEAWEZMRF L, RETOILENSH D, 7272, EFid X 912 UETCL
FHEOPT—HEZHEODITBERWAFLEOEMEAS VWA EMRICHET 22 LITHRET
HY ., MEMOBEMFHIICKSE 5o, FERELLEERESNTHIE T 5,

% J)\UZ, UETCL %R E D 2ADOWHERBE LICOWTHRET D,

B, ERROARFEOERES, ERET ALEORTE LML ETO, KFE
DEBRIZ LD UETCL ORFEE &, WA, ST 2WAENHE, BHOTHIZ OV TR
AL TWD,

B2, AFEICHD 2 EEHERF 2 2 FOFRICHO W T L TV 5,

Fr—lo, REECEDLZ HEHIX FPOTRICOVWTHHAL TS,

LT, #RENIZOWVWTOHRHTH 5,

Q) TarY=s kT4

TuY sl NOMBONT - BREMEICEBW T, Y= b T4 72, BRI
FEOT, EE., Tuves P TERERIN A - RS RELR A E e s
b TAT7LERT D, LRROXDIT, KRFEETITOIL D BEREMICET 2R (e
M) 1. @RBALGED 2017 FFENDER DT T 5 2021 FFETTH D, ARFHETERE S
NDERE - ZEEOHK D DINAE D EST I D DIF 2021 F01HTH DH, 2021 FLIED
40 FRIIAFEOBREMTH 5,

U H U FIZBN T, EAER OBWMERHMIX. 40 F L EDOLINLTNWD Z & Fiz,
UETCL D> R —IC KA EEBEBFETERASINA WL Ty o7 T4 7%, 50 4,
40 -, 35 LWV oL REWHIMZRET H2HE 0 Z W, 70, U VX THLHATH, %
BRICEEE MR O HMHFERITE < 40 B XTZNU MEH LT O D Z EnZ N
EMD, BEENIMAE 40 FERET HOIEEY KT 5, o T, 2021 5 D 40 4F[H



(2021 F~2060 ) ZARMEOTa Y =7 b« TA T L ERT D, LnDIT, @BXELA.
ST TAE, KFEENOINENET HPBESITTZOEY Th 5,

WA O R BRIAAE © 2017 4F

BARFEOERHRTE LA 2021 4

WA FED DR DR AT D BHAALE £ 2021 4F (2021 4R 1%, B L L, £72. T D%,
2021 FED 9 Bz, BENRSND, TORD, BERETHFLFECFETHD,)
BAFEOT oY =s & LTED D HEZDE : 2060 4

3) BEAROEESERICE DEISIROEH
HEIRIT, BASNLIEARAOESEROME YL L LTEBT S, FTRIRT LI
ARFFHEDOMBH) 2 L) O FH A HT I W 2 FI5 31X, 7.0% % W5,

£8—1—2. 1 BXOHESERLLTOHEISIE

HHE HAER BEEAX
BEA (Ff&) [(UETCL)
A |IAMEER 0.728 0.272
B | BaXk 0.0844 0.1921
C |fig 0.18 0.18
D [Fif®& BEaXK B x (1-C) 0.069208| 0.157522
E /2L 0.0079 0.0579
F |E&aXbk =1+D) / (1+E) -1 0.0608  0.0942
G | MEFHRE=-FxA 0.0443|  0.0256
H MEFHRERDEARADEESER 0.070

CHEOFEIIUTO LR,
D (BiF%4 H =2 k) I%.  0.0844X(1-0.18)=0.069208
0.1921 X (1-0.18)=0.157522 Tl

F (FE=x 1) 1% (140.069208)/(1+0.0079)-1=0.0608
(140.157522)/(140.0579)-1=0.0942 T#H
G INE L FRRIE, 0.0608 X 0.728=0.0443

0.0349 X 0.272=0.0256
H INE RS OB RO T X, 0.0443+0.025=0.070
(%] FEBMEOMBEELZBE L, MABRBASLHOEARY B 18%E LT,
CHIAT) JICA 72 28 M Fs S AT /E 2 %38 U CHERR
AFEEOKR = Z M 189/E 7100 FHD H B, P%i? W2 X B FHEAEEIT . 13815 800 51 (72.8%)
ThO . 2oy T2 ) ZNEFHZEHRIL. 514 6300 T HQ27.2%)E OIEETH 5,
AHOEARE L TU T XFBUFH CHRZEERT 28204 BB HIX, 192% (V7
HZED 15 FEHODEBEORFR) L LTHELE,
fBEAEIT., BANOHE S AR E LT, LDC [iF, HoZWEA T O 0.01%4F]
Thb,
kB, U CAEBBEYY CZEFNT ERICET A2 LT THEMNARE L LT

Vol A CoEBOREIL. 91 B, 182 H, 364 A, 24F. 54, 104, 1540 7HED 5,
FOFOERED 1S FOEEZ IR LT,



IETFHLTOLBEAICH D, 1990 05 2015 D 25 FEMTH LT, vH XU 7k
HAMIZH LT 8.43%D FIKRTH D, ZDId, U7V # T4 BafIFE< T
b HETOM Y ANITIRFEABHICITEESFEO X2 ITERAT 5, HEROEF 0.01%
I D 8A3%ITIMNZ T, 8.44% D4 BB E2MET D,

A 7 LT, IMF ® World Economic Outlook Database (Z35-3< . 2015 EDO HARD A
TLHE (0.79%), MO Z DA 7 LHR (579%) #HFHL WD,

Zoffi, £8—1—2. 1IZART LI RFEOWNICH > TR SN D MBEEHISFEIX
7.0%TH 5,

@) EHEFHT (ERA) O M BB S EF (Cost Reflective Policy) & UETCL D HF 3£
e

KEEDOMBIITIZB T DINADORFHIEE L, £ ORi#E & LT ERA DNEIEXE S0
BEFEE « BRI RTEICB W TOREARFHIE L5 # HBEL T EF (Cost Reflective
Policy) % FRLICHBWTHELT 5,

ERA IE, BHFEEDO X M BICERJFEEOREPHER S0, BHEKENRLE
IZE WKL BV E D ITEHESREZ TR L TWAH A, BIRTD X 5 R BUMH#BI4 T T X
Z LT THEE A HERFT 2 FEHIBIER W, BIIEO B FELHTE T 5 ERA O FEHE,
RIS RO FIcEEat bl ESt b RESE D FELHR L T DT E R
BREXITO 2L ELTWND, BRAE TREDOWMENRGEITIT, REHEEIZME
AR A AR X VL D RZEITT I 0D, AL L LT, HLEREITRET
FN L CHELZR NG 2EE T Th D, ZOHE%, BRAKBETE & AT
2o

Beo T, LIRTE TR 220 | A, UEGCL (26T 2 REEHMHE L RE, KB HEY
Y — ORI EITH &S Wi Tth D, HBETIIE, AHROBREEREDRE -
E - BB AICH S MICRE - EE TE DX REEREN RSN _RGEE SN T
W<, ERIIZHAE Lo A M, BEEMICERBE S TGS 20 . BABIFO T3
2. MBEEIEINADRNERE I > T OBREARSFRTHD, LR E2EE %
DO, KFEEICBITH, MBS COTRIRFZITO LENH D,

UETCL OFHENZ EoEMHE RN KT 5 & JEFEICRES 4L OEBSIEAND
IR MPREL, FEBHEED 8%E HOTWD, —J, IWATEHABNCR S &, BST I
AD UETCL WAZEIKD 85%% 55, WADKFIL, BLEL~DORKAORTIZLD5EE
BHEIATH Y . ZOWAIZK LT, HBESF 5 UETCL NEXE B VIS EANEH
SREEZE LWL 0N Ry MUATH S, ([Bulk Sales Tariff |2 L 2ULA] <A F & [3
w6 UETCL AEXEH WD EM]) UETCL & L Cid, 4%, KBEREREA
7T OBREETDRTNIER LS, ERF EROR Yy NINATEREEHORBI AT >
W Z iz s,

P RBEMB OB N T, MMEROEFI R OAREEEZER L LT LX) v 7~H
A O EMR N EEL & 72 5, AAER 22 A8 BIR 2 71 372 012 25 ERI D4R S B 2 S T
SHT LTz 7235, 25 4ERIE. U U X RRITOABT A MED AR L — MEEFTH B,



(5) UETCL 72U A D Hiffi (BST Hifli) OHERIRIL L OARGHE o HAfhiF% &

T 10 4F1% £ UETCL #158 W K A E S RGEAmE OHER 2 H 5 & | F 2 & OEBIRIIE
WIZREW, £70, TOLEAR—ZZHATH, 20 10 FF£TH 4 FIT>T05D, KTk
T D BST Bl OKMEDOE) & &2 5 & 2015 B W TIL 2263 VA XU 7 /| kWh
TH TN, 2016 FOFE MWL 279.6 VT 22V 27 | kWh IZAlifs EH LT\ 5,
fsd CTEBIM O 5 HIZ 24%0O1fits LA TH D | IHEBEROR RIS TE, WATREWE
SbIHEERN,

[#%] BAL : UGX /kWh
(HFr)  UETCL ORI 55727 —Z 125 & | JICA A 23MERL
8—1—2. 1 UETCL A UMEME ~@ ENER5E (BST) Bi{fi D #EF% (2005-2015)

#&8—1—2. 2 UETCL » 5 UMEME ~DEIBRSE (BST) Hififid##% (2005-2015)

3 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
UMEME ~D R 5=
4 55 (UGX/KWh) 54 | 120.3 | 193.8 | 163.26 | 143.49 | 160.97 | 289.3 | 233.1 | 237.2 | 2246 | 2263
2005 £E{E% 100 &L T 100 223 359 302 266 298 536 432 439 416 419

(HAT] UETCL OM BRI 55727 —ZICHESE | JICA BB VER

DR RELSELH L CERBEOHR Z B E 2 X, REETEM I NS i S BE %
6D % 2021 T, ED K D e flikg LS IZ A 5 T DD IEREICTRT 52 OIXNETH 5,
7272, WMEOHEBM M ) HHERT D & 5 IR DMEIEBIEOKAE LD @vkRe L
720 TV D ATREME T A VY,

ATEQ) TR AR 7=y, BEO TN v X B OB FEEOIARF G, M IckF LR
EIIATOT, AN TR R E 2 EH ST THY AT, BEHFETE
AT HEMAIE. KEEEEME CETOEAPRINShARINRSZETHDH, UETCL
IZ& > TIZ UETCL AE e FHEIZ L > TIHAET H 2 X MILUETCL OFFHENATH 5 BST
WAZEDVEIRSND ZEBMETHDH, KFFEIZEW T, RFREAIZEHE DD
2016 55 1 PUEHEAE CHBUR 0 BST ARG HUMN L~ THB NS RO R 2179 2 &
LT 5,

(6) UETCL DIEmE 0~ & i A HLAfh
ATTE(4) TIX, UETCL XA DO K% 5 5 BST O HAMIZ DWW CTRET L7243, Z O T,



INZHEED S D —HOREOERIZOWTHRTEZ 5, UETCLEHEO K -2 505 %E )
AT A NTHDH, UETCL ORESHNOE VD EHFEAOFE L HEAMIL, &I 5
FEFTUTOIIICHBEL TS,

x8—1—2. 3 UETCL ORES#NLDEHEAEM (2010-2014)
F 2010 & | 2011 &£ | 2012 & | 2013 & | 2014 &

UETCL @& 71 88 A B {fi (UGX/kWh) 246.0 319.5 187.9 207.7 199. 3
(HFT)] UETCL ORI 2 55727 — 22 & . JICA A A ERK

¥ 3% 3 —2—1(2)® UETCL @uuwm & AT, 2012 FENEDT VX A
U« =31 F— OGBS » HEABAT O @K TJFEA~OKAFEE N L, UETCL
@ﬁa@%ﬁ@éi@ﬁt_ﬁﬁbfwéomnﬁaJ;UMCL@%A% B, kN
M 36.9%., KD 59.2% TH 7273, 2014 T iX, KB DT 5 2.7%., K 89.6%% 5
WHEIIT-oTWD, ZOM, EAWAREIL, 2,599GWh (2011 4) 75 3,203GWh (2
BWMARLTWDEHEOD, EHMAT A ME, 8303V 705 6385 (E U v 72 L
TW5b, 5% bEAE A N EARSHERFT 272 DICK I ERIE OER PR S D03,
BEICHEANB N ORLZKINDEDTNDEDOT, MEABHOEBEMZDRIEHD L LT,
SHIZHZRa R Ny U IIfFCE RV EB 2O, IHIC, HOZ R VX —FERO
PR L BVED DB I, KANDOBRIEKGET HDTFIZHE VN2, 5%, NDPIL THHIfFS
TS AMERBRFICHEN, BEMBEEOKNEET 7 NORBELHVEDLDT, 5%
& 2010 FARETEISE & 72 K O 2@\ NIEANE M OMERUE M 232 O F £ T < aTREME T
BnEEbhd, SEND I0FOFEMZREL E LT, 22 MUEZERK TH HKIIHE
BHRERLE, aA NT v THRTH KNPSO BENDHFBOER L BHEHL T, A7 m
Yl NOBENIME D 5 FH% O UETCL OBEAE N EHEAN L, BRI L~ IHER:
SNDEVWS TV ANCESEMESIFHEZIT L LT 5,

(7) UETCL T & > CTOFI# (BST Hifi & fEA B O Z%H) fefto as L

FIEDI—2—30Q)D2)TT 7 U BFEETOESEEDOKEKL NI A Y BN —
@%ﬂmomf%nfwéﬁ U B DESEHeAKEE (REHEFEER) X BRicT 7
U G E O THY B2 A RY BN —F CEBa R MR D SR
@%4)11_$wa6 ?ﬁx&@ B FRELK T, BRI, 23X M ot$ﬁ
BRHEINAZ Rl T & D KEEIZR > TN D, 272, ?ﬁ/&@*ﬁ%%i . £E, A
BO 3 EMEETHR SN TEY, NEEMICR S cCoRmciazBgd e, REl
SHE A TE R BT - BLEE RS CHERA 0 R K ER B R SN TE Y . £ OMICAE T
LR TIX, FIERMERITR/DREICIIZ DAL TWD ATREMEITH 2,

L7251, UETCL IZ& 5> TOF v MUAICAY T2 BST Hifli & FES D OREAH
MoZEFEL, BAEEN 326 VT H U 7 /kWh (2014 4D FEDOERE) Th D,
W%m%%ﬁ%(@71vﬁ/&/)/7/mearM%%ﬁbé ZilEE v, RMER

EEOEDHEEBEBYS T 7 X — RO EE Y X —OPREBICNET S EEREZ ¥ —T
X, BEEZ7 X —KOBEEZ7 X —L Vb EVFEEEZ TETWRWATEES & 523,

ZORIIZONWTIE, BERZ X —, BB ¥ —~O RN %278 E T 2 BURM 2 )5



F-ELH D EHEIND, XETHD , FRIER (KER7¥—) ITBWT v
Jbe NA Y —] Toh 2 UETCL [ OFIEEAKAENRYE 2 8 CThe/NMELERFIZRAKETIZ b1
TWEEEZOND, BUE, REMED 7.6% L7215 O 22 WFI#E (BST HAT 2> & A HAR
ZELBIWTAIE X ¥ » 7)) OFZIT, [kd LBEIZR-THAIC, b4 LAEE K
ELHERTDAREEEZA L TVD EWVR D, b LATER, FHRSNTWDKAFEERIE T =
Ul MNMEIGREENE U TERMEAN T R MERNECEA R EICE. Z OFEEHRY
DHEICE D EAZRI L THBEREEEZHERT IR EHD LN Z D,

®) I RTEHENCRT HEBERROREED TP

AT HREOFEERRICEWTE, BFOEERMEIH Y, 4%, KFEIZL-T
B SN 5RM. TEEOMD FF—Il Lo TEHINIRMELHHD T, B35 EHH
BeknboHn% UETCL DXy by v a7 —0 9 L% NRAKEEDOHERICHZD
DERFETDIVEND D,

T NG EERBE DO EELRIL, 220 kV & 132 kV D2 SDOEEEENH 5, B E
L TRHUNTH 2 EEr AL AT 2 & B & L CTiE 220 kV ZHN DS 132 kV
REA~EEEIN DT, FEEFERSHE I ENEIZIZITFELY, 207, KEHKO LS
% 50%& 95,

Fo, BERIMIIEHOEBRM 2 EET 2O BEEIIRERMO 2 M LD EE X
bbd, 5T, BERMICITRFERER EOBMNSEEEZEETIVLERD D, TD
FER, BEHMITEBRMO 2MHE+5%DEEHTLH L L, SEEEHL (50%) OFEE
IEMIFE 35%, LEME 15%E T 5,

Bl 21X, 2030 FERF D A X T HHLE OO FRNZE DWW TEBRERME T 5 &, BLF
DX T D,

2030 4EBF AT, 220 kV BEER TR TW D 2EIL, LI39MW Thh, D55
ARFEEBEBROLEEME ZHND DL, 462 MW TH 5, 1o T, [462MW/1139MW X 35%
D 14%DEBRE L 725, FoARFEIZB T, 220kV EEBRIL, BEIT~D 5] T AL
ZRRODTIHEM L2200 T, BEIREXZE LRV, 132kV BEMZICOWTIE, AREE
DFEFPOEIZBNT, 132kV BEROEEBHNZ EFETHEZIT> TWDOT, Tz
FXTCHET D, ROV T TEBFE T aALEANIL, FZTCPRHRESNTWALEE
HUSNETAFEIBITIERERDD, Ay Ry ZBEA 1 L2 1250 T,
Brax TR ETH Y | B OIS ITON, REE - FERENET LW Z LT,
ZOFBEHMESO 1 EIOHNRFETORMKD & LT 5,

Z oM, BERXEBIIL, BEFOFASLCA VT AETORMAEZ/EEL TNDHTD,
W OB L0 BB RIS 7l RN SN D, REECTHE SN D BEIXNAEEHIL 40
MVA DRES) 2 FF oMk T, 44 2021 4E1% 10% DR =R ) & BER S B iR i O RAEL L3
T2 2030 FEITIT 20% DB HRE T LT LBEESND, TDH, 2021 £ AT 4 MW
DFEBERIROE). 2030 4F FH5TIE 8 MW OFEBENISOBE & 725 & WO REICH S X
W AR SR DO FREXN S OB 2 BET 5,

EREICEAS X 2021 05 2060 O 40 FHOT R Y27 b e TA TIZBNT, A%
DI 3T EEETOEBREMMZ 40 FoitHE 7oL, £8—1—2. 40K D,



®£8—1—2. 4 2021 A5 2060 FDEIRED UETCL D H /85 HERE
REEHICBITH2ARAEXTHENE

220kV | 220kV | 220kV | 132kV 132kV | 132kV Bt Jov 220kV 220kV 220kV 132kV 132kV 132kV BEXE Jov
& |EEMmR| FER | LAL | EBEER | 2ER | LAL B'ZE;E o | F | EEER| 2BER |LALE | EEEHR| XER | LALE %;ﬁ Ik

ERRE | EEE | HEE| BRE | SEE | SEE 2 HERE | BEkE | BE | HEE | ERE | BE £z
2021 12% 0% 12% 5% 5% 11% 1% 24%| 2041 14% 0% 14% 5% 5% 10% 1% 25%
2022 13% 0% 13% 5% 5% 11% 1% 25%| 2042 14% 0% 14% 5% 5% 10% 1% 25%
2023 14% 0% 14% 5% 5% 11% 1% 25%| 2043 14% 0% 14% 5% 5% 10% 1% 25%
2024 14% 0% 14% 5% 5% 11% 1% 26%| 2044 14% 0% 14% 5% 5% 10% 1% 25%
2025 14% 0% 14% 5% 5% 11% 1% 26%| 2045 14% 0% 14% 5% 5% 10% 1% 25%
2026 14% 0% 14% 5% 5% 11% 1% 26%| 2046 14% 0% 14% 5% 5% 10% 1% 25%
2027 15% 0% 15% 5% 5% 11% 1% 26%| 2047 14% 0% 14% 5% 5% 10% 1% 25%
2028 15% 0% 15% 5% 5% 11% 1% 26%| 2048 14% 0% 14% 5% 5% 10% 1% 25%
2029 15% 0% 15% 5% 5% 10% 1% 26%| 2049 14% 0% 14% 5% 5% 10% 1% 25%
2030 14% 0% 14% 5% 5% 10% 1% 25%| 2050 14% 0% 14% 5% 5% 10% 1% 25%
2031 14% 0% 14% 5% 5% 10% 1% 25%| 2051 14% 0% 14% 5% 5% 10% 1% 25%
2032 14% 0% 14% 5% 5% 10% 1% 25%| 2052 14% 0% 14% 5% 5% 10% 1% 25%
2033 14% 0% 14% 5% 5% 10% 1% 25%| 2053 14% 0% 14% 5% 5% 10% 1% 25%
2034 14% 0% 14% 5% 5% 10% 1% 25%| 2054 14% 0% 14% 5% 5% 10% 1% 25%
2035 14% 0% 14% 5% 5% 10% 1% 25%| 2055 14% 0% 14% 5% 5% 10% 1% 25%
2036 14% 0% 14% 5% 5% 10% 1% 25%| 2056 14% 0% 14% 5% 5% 10% 1% 25%
2037 14% 0% 14% 5% 5% 10% 1% 25%| 2057 14% 0% 14% 5% 5% 10% 1% 25%
2038 14% 0% 14% 5% 5% 10% 1% 25%| 2058 14% 0% 14% 5% 5% 10% 1% 25%
2039 14% 0% 14% 5% 5% 10% 1% 25%| 2059 14% 0% 14% 5% 5% 10% 1% 25%
2040 14% 0% 14% 5% 5% 10% 1% 25%| 2060 14% 0% 14% 5% 5% 10% 1% 25%

(HAT) JICA R R 23 %5 o3 A VR 3 2 3 U CHERK

(9) ERER R DUE

UETCL 7> HEESIE~OEERICEBIT A1 21X, 2016 4EHAE 17% CTh b, KFEEIC L
VAT D BIEME 33 kV IZ X HBLEIL, TEEMBAFEEHE 2014—2030) (23T UETCL
PWET 2 A0WETME LRIZSETHET 5, RHEHEICL D /M 33kV ORLEMZ
JEZS D RRIE A BIIARF L EMRTD 73.6%0°5 77.5%I2K) 4%+ 5, S 52, [EEMEBE
FEFFI 2014 —2030] [Z/R ST WD RGO 75%% 3 U T, 3%5° UETCL OARE % i
A TCHBECHFGTDHEEZOND, TD=8, 2030 4 F TIZIiX UETCL OEEN 14%TH
D2 EITR LT 1% E CehEIdL, DARRIXREROM/E A THER L 72 fEH. 2060 4 F TIZiX
A% ETEIND EHBET D, BESIEND UETCL £ TOXRERO 1 21X, 2016 FIHAIE 3%
T DD 2030 FERFIIE 2%IC T, S 5122060 FF TITHRA I L, 1%FE TIZED
EHET D,

EEEOFMHRIZHES L & 20212060 FFOHAM T ORLER A, EEr ADLRX, LLFO
Lok’

£8—1—2. 5 2021 M5 2060 FOEARIDEREOR DR TE

F_|REOR FEOR | F |REOR FEOR | F | WEOR (EXEOR | F @WEOR |EXEAR
2021]  17.0% 30% 2031]  10.8% 2.0% 2041 8.4% 1.6%| 2051 6.1% 1.3%
2022|  16.3% 2.9% 2032]  105% 1.9% 2042 8.2% 1.6%| 2052 5.9% 1.3%
2023|  15.7% 2.8% 2033]  103% 1.9% 2043 8.0% 1.6%| 2053 5.6% 1.2%
2024]  15.0% 2.7% 2034 10.1% 1.9% 2044 7.7% 1.5%| 2054 5.4% 1.2%
2025|  14.3% 2.6% 2035 9.8% 1.8% 2045 7.5% 1.5% 2055 5.2% 1.2%
2026]  13.7% 2.4%| 2036 9.6% 1.8% 2046 7.3% 1.5%| 2056 4.9% 1.1%
2027|  13.0% 2.3%| 2037 9.4% 1.8% 2047 7.0% 1.4%| 2057 4.7% 1.1%
2028|  12.3% 2.2%| 2038 9.1% 1.7%| 2048 6.8% 1.4%| 2058 4.5% 1.1%
2029  11.7% 2.1% 2039 8.9% 1.7% 2049 6.6% 1.4%| 2059 4.2% 1.0%
2030 11.0% 2.0% 2040 8.7% 1.7%| 2050 6.3% 1.3%| 2060 4.0% 1.0%

(HET) JICA SREM MBS M B T EE %28 U TIER

P UETCL AR ESHICR 2B HEO TRNL., REHEBEEZOEEFRINC LSS BEENS ., IEo 242 %
BOLETHEK R ESHTWS,



(10) UETCL OAHEFEIZ X 2D BST A Yy, KOBESHANLLOENEA = X B

UETCL OAHE T L 5 BST XA Y% 1E. EFE(G)THEE L TV 5 BST Hiffi X (AFE¥E
HiRy DWW ET) GWh) THET L0, BEr A bZRE L TORTRE 2D, HIZIEH D
T :;a J5 (RFEEEB) BEHEN 100GWh THh-o72E LTH, 10%DEER 2 &2 EE
T ALIE, 100GWh X { (1+(1-01)}75§ UETCL 2Rl ESICIRGE T 2B = &R D,

F7-. UETCL BHEEIMANOMAT2E S, FFEICBN T, S HIZEEr R LB E
THMLERDHY, ZOEDEER AN 5%EMET D72 61E, EES4E D UETCL 23 iEA
T 5HEAEIL. 100GWhX { (1+(1-0.1) } X { (1+(1-0.05)} TH %,

B4 EA— 1HIR LEENTFEBE PRI RICHK-S< &, UETCL @ BST ki E ) &
LOUXA, BEANODOAENELOEAZMILZ, £#8—1—2. 6 KUF8—1—
2. TOXIThD,

x8—1—2. 6 2021 Fhi5 2060 FDEIE D UETCL D AEXEH
5% D BST lRFEEHNE KR UV BST IRA

BST BR5c&EH. BR5EIRA BST BR5EE A, BR5EULA BST R5EE A, BR5EULA
F [ awh | @EAXRFL) % awh | @AEXEL) | F awn | @EAXRFL)

2021 | 1172 9786 | 2036 | 2,080 173.65 | 2051 | 2,002 167.17
2022 1,258 105.01 2037 2,074 173.20 2052 1,997 166.76
2023 | 1,356 11324 | 2038 | 2,069 172.75 | 2053 | 1,992 166.35
2024 1,466 122.43 2039 2,064 172.31 2054 1,987 165.94
2025 1,571 131.16 2040 2,059 171.87 2055 1,983 165.53
2026 | 1,683 14048 | 2041 | 2,053 17143 | 2056 | 1978 165.12
2027 1,781 148.70 2042 2,048 171.00 2057 1,973 164.72
2028 | 1,889 15772 | 2043 | 2,043 17056 | 2058 | 1,968 164.31
2029 | 1,994 16650 | 2044 | 2,038 170.13 | 2059 | 1,963 163.91
2030 | 2113 176.38 | 2045 | 2,033 169.70 | 2060 | 1,959 163.52
2031 2,107 175.92 2046 2,027 169.28
2032 2,102 175.46 2047 2,022 168.85
2033 | 2,096 17500 | 2048 | 2,017 168.43
2034 | 2,091 17455 | 2049 | 2,012 168.01
2035 | 2,085 17409 | 2050 | 2,007 167.59

(HIFT) JICA FRALF 23 B o T 1R 36 % 18 U CHERR

£8—1—2. 7 2021 Ehi> 2060 ENHMD UETCL DABETMLZH D
RESUNMCOBEENERVEEIRX

& UETCL BBEE R & UETCL BBEEH & UETCL BEEH

GWh | (BEBAXKEFIIL) GWh | (EAXKFIL) GWh | (BB XKFIL)

2021 | 1,208 70.11 | 2036 | 2,118 122.88 | 2051 | 2,029 117.70

2022 | 1,295 75.15 | 2037 | 2,112 122.53 | 2052 | 2,023 117.37

2023 | 1,395 80.94 | 2038 | 2,106 12217 | 2053 | 2,017 117.04

2024 | 1,507 87.41 | 2039 | 2,100 121.82 | 2054 | 2,012 116.72

2025 | 1,612 93.54 | 2040 | 2,093 121.46 | 2055 | 2,006 116.39

2026 | 1,725 100.07 | 2041 | 2,087 121.11 | 2056 | 2,000 116.06

2027 | 1,824 105.80 | 2042 | 2,081 120.76 | 2057 | 1,995 115.74

2028 | 1,932 112.09 | 2043 | 2,075 120.42 | 2058 | 1,989 115.42

2029 | 2,037 118.20 | 2044 | 2,069 120.07 | 2059 | 1,984 115.10

2030 | 2,156 125.07 | 2045 | 2,064 119.73 | 2060 | 1,978 114.78

2031 | 2,149 124.70 | 2046 | 2,058 119.39

2032 | 2,143 124.34 | 2047 | 2,052 119.05

2033 | 2,137 123.97 | 2048 | 2,046 118.71

2034 | 2,130 123.61 | 2049 | 2,040 118.37

2035 | 2,124 123.24 | 2050 | 2,034 118.04

CHAT) JICA AR 23 55 o3 AT VR 36 2 3 C CHERK



(11) EERHERF = X |

EIRHERF o 2 MZHOW T, 207 ey =7 hTETLHEERE - @2 A MY 72 &
M ER— a3 606 [EH+NER— 3 114 EH) O 2%EHEEL, 44 USSL.4
B RN D EEET D, (RMLE LTI, 2011 45 2014 FOWIMIZ B 2 5L B
SFE A O G EEEEOEHETR LI RIS X, 2.0%EBELTE,)

(12) —REHa 2 |

— BB 2 A MZHOWTIE, UETCL O— R EH a X NOBROEEE 81,958 BV W v
o)y (2014 4) #E 2T, FE (FERE) OEXIOELT, £, ey

FEBEOHERIZIG T, AT LRBET S,

&®8—1—2. 8 2021 FH i 2060 FOHARD UETCL DAEXEMBZITO—REEIR +

(%] BHFEMEL 2030 FF TOMMB TEIEL =729,

HEMELR,
(HAT) JICA FAZAERA 23 %5 5y

(13) ZOfoRiHRSEMt

) ZFLr—=»

WU 2 )7 EKRE RL(USS)

HriE3E % @ U TR

US$1.00=Ushs3,348.9 # %,

(T HHRPITNATRT DL — N 2B H L. 20154 11 A~2016 42 A D 4

2031 FFLARRE O — Bl 2 A MI—EICHER T

— BB —fEEIXF —fREEIXL
F (BEBRFL) F (BEBRFIL) F (BEHRRIL)

2021 6.19 2036 11.97 2051 11.97
2022 6.70 2037 11.97 2052 11.97
2023 7.30 2038 11.97 2053 11.97
2024 7.95 2039 11.97 2054 11.97
2025 8.59 2040 11.97 2055 11.97
2026 9.27 2041 11.97 2056 11.97
2027 9.90 2042 11.97 2057 11.97
2028 10.58 2043 11.97 2058 11.97
2029 11.25 2044 11.97 2059 11.97
2030 11.97 2045 11.97 2060 11.97
2031 11.97 2046 11.97
2032 11.97 2047 11.97
2033 11.97 2048 11.97
2034 11.97 2049 11.97
2035 11.97 2050 11.97

y ABIOD T2 7 EKE RO A FIEE AR L — N OE),)
W AN ®® & KE FL(USS)
1US$=Japanese¥109.2

(HERNBAETHAEBEL — FE2MEH L. 20154 11 A~20164E2 AD 4 » AMOBEA

M &R IE RV D F ) 28 L — b O 8)

U5 ] FERFEREALEFHRICBT DBV — FOREHFIELSHZIIL, 4 THARO

W L—hE LT,
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2) HEaA B
BEaAMIONWTIE, FoxED [FEHELES

T
=+

H ] KD,

8 —1—3 MBONTEEMO R F
(1) MBENEINIEE, MEMBEEMmE, 88 H kxR
MBS ET L E. LTOMETH D,

BV IS 26 2 13.2%
W S AR : US$147.3 |7 L
WESE AR 111
#8—1—3. 1 BHEBSHFEOFYvI2T70O—

£ | ®#Eazk | oaM 2z~ EER mEE e $vjﬁgn_
2016 2.6 -2.6
2017 15.0 -15.0
2018 52.2 -52.2
2019 66.5 -66.5
2020 32.9 -32.9
2021 0.2 1.6 6.2 719 97.9 18.0
2022 3.6 1.6 6.7 771 105.0 16.0
2023 0.0 1.6 7.3 83.0 113.2 21.3
2024 0.0 1.6 8.0 89.7 122.4 23.2
2025 0.0 1.6 8.6 95.9 131.2 25.1
2026 0.0 1.6 9.3 102.6 140.5 27.0
2027 0.0 1.6 99 108.5 148.7 28.7
2028 0.0 1.6 10.6 115.0 157.7 30.6
2029 0.0 1.6 11.3 121.2 166.5 324
2030 0.0 1.6 12.0 128.3 176.4 345
2031 0.0 1.6 12.0 127.9 175.9 345
2032 0.0 1.6 12.0 1275 175.5 344
2033 0.0 1.6 12.0 127.2 175.0 34.3
2034 0.0 1.6 12.0 126.8 174.5 34.2
2035 0.0 1.6 12.0 126.4 1741 341
2036 0.0 1.6 12.0 126.0 173.6 341
2037 0.0 1.6 12.0 125.7 173.2 34.0
2038 0.0 1.6 12.0 125.3 172.8 33.9
2039 0.0 1.6 12.0 1249 172.3 33.8
2040 0.0 1.6 12.0 124.6 171.9 33.7
2041 0.0 1.6 12.0 124.2 171.4 33.7
2042 0.0 1.6 12.0 123.9 171.0 33.6
2043 0.0 1.6 12.0 123.5 170.6 335
2044 0.0 1.6 12.0 123.2 170.1 33.4
2045 0.0 1.6 12.0 122.8 169.7 334
2046 0.0 1.6 12.0 1225 169.3 33.3
2047 0.0 1.6 12.0 122.1 168.9 33.2
2048 0.0 1.6 12.0 121.8 168.4 33.1
2049 0.0 1.6 12.0 121.4 168.0 33.1
2050 0.0 1.6 12.0 121.1 167.6 33.0
2051 0.0 1.6 12.0 120.7 167.2 32.9
2052 0.0 1.6 12.0 1204 166.8 32.8
2053 0.0 1.6 12.0 120.1 166.3 32.8
2054 0.0 1.6 12.0 119.7 165.9 32.7
2055 0.0 1.6 12.0 1194 165.5 32.6
2056 0.0 1.6 12.0 119.0 165.1 325

&—11



2057 0.0 1.6 12.0 118.7 164.7 325
2058 0.0 1.6 12.0 118.4 164.3 324
2059 0.0 1.6 12.0 118.1 163.9 323
2060 0.0 1.6 12.0 117.7 163.5 322

(HFT) JICA 75 [ AS M B A5 W 1 3 % 8 U Rk

(2) ST

FRESHTIL, AFEONA - BABENOGZE2 DL L TRRO2ODY 27 77 72— (O
& a2 FOHR, @QUETCL (Z& - TOFE (BST Hffi & BESENLEW RIF 2O
iAo 2=%80) Nk b RKELSEEBE KT, TOFHTH, @B K&V, UETCL IZ & > TDIYL
WOMBIIMNE VX, FEBELZET D L. LRROQOFEOEERNETES - T
LS TIERV, AREEEGRBZORX Y bXy v a 70 —0ORBE2RTERNTH D,
BEOREDOEBENSEZ IR, ROVEHOENKE L, AEEOEFEENBIND
SEZOBHE LNV ETT2O0RRBEHELWEEDONS2HEATLH S,

T2, OQIE oW TIE, AFEOEEBMARTOME « BF Lo RN SRk KERER T
HY, MEEITOMLEEZTANT DA MG, ERE ORI DEAK
TERIZ, ERETHIEHEATH D,

IO, BEIHEAETHIEMERD L, MEEM XLV L EEOICRET DA IER
IZREL, ZOHFTH, BESMHPOLERZE VR AN EABNEFHKICKE N, &
SAEANE RIS AR, —REHEEF, EEEROMREREERZ S, a2 b0
THY ., ZIUFEIEIEICRE IR EB LR, TNEMERT 572D, UETCL O —#%E
HE OB KIZHOWT DR SH H1T 9,

FROE TR AMEE - FEZEEA T, UTFTOX =25 TREL T, KREST %
(R

72%5, Case 3~Case 6 (ZOWTIL, Al (X ¥ v ) OLERFETED L HITIEE
MWENREEHNTIENERIE720D0LDTH D,

Casel: E A MR ELY H 20%H K L7256

Case2: —XEHENBE LD L 20%E K L7-%HE

Case3: BST Hifi & FES4E O OBREARA L OMOX v v 7" (FIE) 2 20%H 12
Aoy ik o

Case4: BST Hiffi & FE L2 O OBEKMEAREAM & OO X v v 7 (FIH) 23 30%EA 12
o546

Case5: BST Hiffi & FE L6 OEKMEARAM & OO F ¥ v 7 (FIFE) 7% 34.0%H4 12
ot (MEWZn— KL - L— k& FIRR B[ —I1272 5 54)

8—12



®£8—1—38. 2 HBFHEIWTORESHTER

B URH/ TP pmmaigss | PO ) g e
ERBES—R - 13.2% 147.3 1.11
Case 1 BEIRL 20%E K 11.4% 121.3 1.09
Case 2 —REEIRN 20% K 12.4% 127.9 1.10
Case 3 FIERAY 20%5 2 (FI¥E UGX 64.2/kWh) 9.8% 63.5 1.05
Case 4 FIERAHY 30%5 2 (FI¥E UGX 56.2/kWh) 7.8% 21.6 1.02
Case 5 FIEEAS 33.6%F D (FI# UGX 52.8/kWh) 7.0% 49 1.00
(%] Case 2 DIRFAI 2 NI, HE a2 FERL BER»IEH REEENLEREMEAND a2 b, —EEHE,

EELERMA A T F R

(HAT) JICA GRA R 23 %5 o3 AT VR 36 2 3 C CTHERK

HE a2 FOEK (Casel), UETCL OfNO—EH 2 X h OH{IK(Case2)H . ZALIZ
ERERWELEZDHZ LT, HEI A D 20%H1270 > TH, FIRR (E 11.4 %IZ%
BT THY, UETCL OFRRF R 2 A h A 20%H KIZ72 > Th. FIRRI2.4%% #EFF L T
Do

UETCL & LTI, BESHENOEREZHWIRD N & BES~TET SO KAMK
FEHAM & DEFHTHEENRNAZH T TWDHDIT T, ZOFEHELY 28 EUE E ORI/ 5 )
WECTHEMR (FEBRL) THREIFEBETHD, BFERENICRETL2HHAHEBEOD
G, HERFERRE R, REHEERICHAT, BESELLE VIS BEBRMANE HIXE
ML TRE, BESIHNOLOEBKMEARAMA 13.7% L7725 &, ENET THBRZR
— K- b—RrETFHS>TLES, —F., UETCL (2L 5> TREDTXTLEH NS> TR
BST HLli A% 9.96% 84272 5 & | MBMBUEMEIXIZIEE 212720 | FIRR IFN— R - L
—hDOL~L TO0%ETFENR->TLE S, UETCL 1%, KA RRGEDIUA AN & & /785 A H
HAl O 72 8T  ADO R CTHENES SN TWT, BMAETEIZ L D2MBEIN EoE%
ZATRT,

BUR Ok K METOREE, T72b5H, 1kWh 4729 803 U H &L U 7 OFT
FIRRI32% % (R CT& D3, Z OFIEEN, 34%B 35 & (R 528 w207
kWh) ., FIRR (%, /"— R/L -« L — FZ EFINLTRIOKEE THE B D, 2E X7 (I 64.2
UHH Y T JkWh) OFA T FIRRIL7%, 38X Y (Rl 562 w207
kWh) D34 T FIRR7.8% T 5, UETCL IZ& - TlE., BEFEOEEMK 2 1EE L CEE
EhE AT DI, Fl# 80 v &) v | kWh ORI EE /R 1272 > T
ék% RXND, AFEEF, ZOREEORPHAN THE Lﬁiﬁé&%ﬁéhé

FBIETATELLIIC, U HXOEHFEEIL, BE, LE, IEO ZJEHEEICSBE
INTNWD, FHEEMEICHTZ D UETCL OEBFRHEIC L > TE, MO FHEEILDHIE
AL, ELESMEDZRARERKETCRKORIETELINE I PBRA » N ThDH, R&HE
FLHBELTHELZ T TV HRBSMICHAZET L, BESHIIREKEEETVNTRT S,
WA FRE/RMIAS CERZHBE B IR > TS DI ER, v FOEXEEIL, 770 %
HEEORNTHREIC R @V L LZHH T ElE, B3 FED 3—2-3 THREALTWVD,
BHFEESETIE, BEIZa A RY AN —Z2ER TX 5 KEORKEEERSICHEL T
WT, 7215, BESELTEH, = Ra—¥—8&% 2l EOME BT 3 5 4T
HEVERINL TRV ERHEIND,

— . WEEEND 24% Y EA L72BURO R O RFEHAN 2, BRESAIFERFEICZ T AN TR

8—13



BERELEALTVDN, ¥R 5. BST BAMIE, 24%HME LT A2 L72IEn0 20T, 4
mUIES < I1E, 2 EoEMoO EHORREMIZR S . BUR VUL THEEF S D ATREME N

%b\o
8 —2 BZFFTMNHT
8—2—1 RFEML RS OFMEIT S B, P

(1) BMW
8 — 1 TITo T-MBRHEE T 1L, FEBREOT = v | FEREIIFHEAIITZD0NE
FMMEWolr, KREELITI) —oD Ty xy bttt LTRANETTCEHMESHT T % D12kt
LT, BEDITIT, AFEHXOBREDNEPTSRFEMICKH L TZYTHLLINERIET D72
OITIT D,

(2) BT D J7IE K O AT 5 A
REFF RN AT 1, AR ERIC L D FEOEREF I CONEMELZ M 5, 2. #&
BN 2 5 FEAE 1L, TR MEBIEME (ENPV) ), (4% - BH = (B/C Ratio) J.
MR NI AE S (EIRR) | &9 %,
£8—2—1. 1 RBEFMHHOFMEZER SFFMEEH

E RAZFAGAR QD DT s ot
TR0 NDIEE EERLAHES
235 N ERIRES 2 (EIRR) MBMBREMENEOLLEEIEIE, 2FY, BFNELRLEFEAOREMENFLA

REEIES
REF MR BEENPY) ENPV=(RERICIOBRFHRAEFED ORI —(RERICLHBREFRAERAOKRI)
B4 ERALLE(B/C Ratio)  |B/C=(AFRICLIRFRABBORI) / (ABRICLHRFHRAE AOKB)

CHII) JICA 70 R %8 34 A 23 B 1 3 i U C HE AR
8 —2—2 REHFFHlIICER L C ORIt

() 7a¥=sh-547
FRAINIE, RAES TR AT £ 7 LT B,

(2) REHESHTITHWDEISH
PR FEAM AT CHW O A2 FI51 31T, ERSBH 7R o8 F, @ RE L LT 10%
2O RUBHPHANSENTWS, UH X OimEOTEIGROFEHE ATREMETA TIX. 10%238%
HENTWE7r—203H-720, RUYBFEHINTWDEr—2ARb-720, EHLEHLTH
5, o7yl FTHE, KORSTFIICEHMET 28806, 2% %835,

(3) RV ~DZH & FEAEL LRI
@& EETIE, MBhE - Bl - MM E OBUN O A THIGA =X LZOT HBET
TWT, EfMRREDENBE LIS WEAR D, OB, BEEEHEEAE HWTERN
ik 2 ERAMASIC T2 2 DD, RFEEORFIMIZHEWTIX, v XIZBiF 5%k
OE S BROFEB ATREER A F A 2 SR L T, EELHRE (Standard Conversion Factor:

8—14



SCF) 098 L HET 5,

(4) FHFHIERO-E
1) Willingness-To-Pay (WTP)

AFEIZLY 726 INDHRFHIELR L, Willingness-To-Pay (WTP) D JFHIIZE > THRE
5, (EXxEHE) + GEEESRE) = (Willingness-To-Pay)iZ L > T, AFEHETH7iD E
FHE K3 5 EE 71(GWh)IZ Willingness-To-Pay % #pMT TS ZH E T 5 (WTP 1%, (& HEEE
ﬁ%+%%%%%»f%&éné)UEmLLkwfi\muﬁ_%4/@gﬁ_§%L
T, UH U ZITBIT D EKEHEITER D SO EEEE K OSSO 4 /) (Affordability) 12D T
TR FEhit S 4 (E}ﬁ A4 : “Electricity Affordability and Willingness to Pay Study (Part I and Part
II), Consulting Service for Mirama-Kabale 132kV Power Transmission Line and related
substations & Study on Affordability of Electricity Services in Uganda (December 2012),
FICHTNER”), UETCL 7379 7’0 ¥ =7 +O#EF Mm@ 425 WTP 25 H L T\ 5,
TNEIHIZHMD 2007 FOMERDT U x Y A LA — b7 Bujagali 11 — Economic and
Financial Evaluation Study (Feb. 2007), Power Planning Associates Ltd.” {Z33 > T & WTP & UMK
B X —BMREEINTOD N, KEEORFFmIZS VT, R XL v
LWAZT ¢ EFED RA Y OEFENEFES AL THEN L7 [Electricity Affordability and
Willingness to Pay Study] (2L W EH L7 WTP 2 X—XIZFHET 5D ET 5, T D 2012
E CHEH SN WTP X, —fREF T O WTP L - TEZOEANRITO WTP & 25

) UL“C’“'“““éih’Cb\é

WP - TESOEANRIT O Willingness-To-Pay (WTP)

LR DOFHA [Electricity Affordability and Willingness to Pay Study] (23 Cik, 7 #H
VHEDREEFHE, LEFEECIMEHEN T DT  —EBVERBEREZEE L
TOZRILF—RPFaX bE2HE B L, 2L THEARITOREKEEEBECE@IZEY
HEERFOFEE BTV, WTP ZHH L TWD 2, AHETIX, ZORMEH I
T — X HBEOR RO BAMAKEEIZT v 77— L TR LET, 2L > T, EA
T O WIP 2R ET 5, BRRTOT v 77— 357 =213 (OF 4+ —ELVEE
FREHOBUEDA) . ©@F 4+ —E/VIOflkE) THY ., vk, UL EHROREH
firld 10 42 & LT, RIGIRE DEMKE TEABRMITEFHR T 5, FFL <R FTieoiih
LY, B Lz, B, 2007 EOWMEEOT Vv H ) HAETH, EAAITOTRLF
—REBEMT. oL~y 33470 H X )T | kWh) OFFRFER L 7> T
W5,
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*8—2—2. 1

EA (IF-BESEXRE) AHOIRLF—HKBIR K,

XILERE, HEERAIFOHE

5 H AR
AT1—EILBRFEER DML (2016 F) 37,000 KK )L
Y: LEEDOREHOBEFFM 10 &

R EEDERIBRTERERSHTEIS]) 6,548 XKL
B: FRIEH 9 5 kWh 87,600

C:EZIBEEARADNDIRXMKWh

7.47 KXt F/kWh

D: ¥ ERH (T+4—EILH)(2016 £F)

79.0 Xt k/1)wBR—

E:kWh H#-UDR¥HE S

0.3 )y3—/kWh

F: kWh 27-U) D #k ¥ &

23.7 KXt k/kWh

G: FRfRFEH

2000 KK JL/EF

H: kWh -V ER

2.3 Kt b/kWh

CUE: S5t IRILFT—REBERHCKFIL)/KWh

33.47 K+t k/kWh

JEE-IXEZFOZEAATESHSE
(UGX/kWh)2016 £

UGX 479/kWh

EUP-BEX - ITRXRFDZARITEIHE
(Kt k/kWh) 2016 £

14.01 Kt b/kWh

CS: HEERE

9.73 Kt k/kWh

WTP: Willingness to pay

23.74 Kt k/kWh

CHIFT) JICA G2 [ 23 e 5 Rl Al 4347 1136 2 e C TRk

FROROFEDOHAADFERILLL T D@ v

1. 74 —EBAREHEOFMBE TEAREHH RIX, R=A/M TiHE
7272 L M= (1-1/(1+0.12)*10)/0.12
kWh 272 0 RAGEAD = A2 |+ C=R/BX 100
kWh 24 72 0 R ] F=D X E
kWh 4 72 0 #EFF 22 | H=G/B X 100
. At — RS CUE=C+F+H

728, M E 4% (Consumer Surplus: CS) & = K —H —ELEH4: (EUP)
L 2 X¥ — R E A (Cost of Unserved Energy : CUE) ® B £%& = i% |
CS={(CUE)-(EUP)} X 1/2 & L C&H, *

BB RO EICT, REMOBHEKN (74 —ELVAZFHEEHROZRLX
— & A : CUE CT/r7) 3 Without Project THIEIZB W THEENBE/LL T
WA RSy T D, With Project & Without Project @ 7D & 43 1 LB MNBY T 5 f4G &
WD AR L, XIAEEE (WTP) LiHEESRE (CS) ks, =
Iz &Y EAE T WTP)=(CUE)-(CS)%> 5 UScent23.74/kWh & 9%,

o v E W

W /%7 17 1 @ Willingness-to-Pay (WTP)
2012 SO —fEEANET O WTP ORHIZ, 2012 40 EFRO A X T ¢ [Electricity
Affordability and Willingness to Pay Study| TiL, R HEHE A > ¥ Ea—fE (&
SHI G % 1 oN— LT, 916 i 2 i, F72, HHOF A TV D SIS B AR TR,

WHEERRE (CS) OFEICE LT, FE RO BIEGE Y & EAR T o L CHEER IS X -
TRDTZ720, ZAFOmEmBEHELICH L, 12 2807 7=,
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RRANER, AR E N T R EF 2 e b, At 2550 L Tk A v F B o —ill
HaFEh) ZEM LT, —REAEEEDBREESICHTET 7+r—2 )T 4 &2
L7922 T, WIP ZEHL TW\W5,

L2512, 2012 4FO EFED A # 7 4 [Electricity Affordability and Willingness to Pay
Study] IZHEWTHEE SN —MRENEEZ T O WTP X, 786 VX )7/
kWh (3275 k%> b /kWh) Thotz, LNLARNEL, 2012 FENLBIEICED 44
MIC KB/ AL — NOEBNRH 72D T (T A X RERITR KT H AP FE %
BL— MTEAUEX, 2D 4 F T 28% N (B 71T 7.8% M) (2012 422 H 2,479 ¥
HoHEV T KRRAV—=201642 H 3,435 o2y V7 | kR, Kk KX
—ADTHIWEREEZRHNDEVL, O F Y T R—=20 WTP IZxf LT, 2
D 4 (2012 FNOBIEICED) WEEZWIMO L5 E2 KWL T (24% E5A) . B
HEO—MEAND WTP % 975 YA Z ) v 7 _R—Z | kWh &4%, CKkRALHEL
T, 29.1 k¥ b /kWh)

MBEOMETR CTOEH L TW A AREEFTR DY OKHED Gwh 2 — @A & iEAmT
WCHOBILTHRELFHEAT, REFEREZEHT 5, 2014 FERF S TOT T X WFTEETTD
v T HEBEME QEANMT=76%, —HBE AT =24%) ZHW5,

2) ERLFE R AYEEIC & DR LS

ARFEIZLY 72O INDEME R ADOLEDFEFITOWTIL, FIfEID 7-1 D(7) & [k
DREICH Lo, BFFERZFHRL TV D,

DR 2)DORFEMSEE —FEL ORLIZONREE —2—-2. 2 ThD,
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£8—2—2. 2 AEEIZBW\WTHELINZIBEELE

LR TaYe| e EER | EAWTP | —E A | WTP i ficl 75 = A EERA waEr

&£ R | ZMEER| CTORMKHE (G WTP {4 = SRS | UCGEMEAR | LR

&) B (GWh) | BE (%) | B HE(GWh) | (B 5 Kk Rv) | (B )5 KRV | (E J5 KB V) | (5 5 KR V) | (B 5 KR v) | (B 5 K LV)
2016 1,805
2017 1,989
2018 2,037
2019 2,146
2020 2,300
2021 2,374 23% 571 103.0 38.9 141.9 1.38 0.18 1434
2022 2,510 23% 620 111.9 423 154.2 1.40 0.18 155.8
2023 2,672 24% 680 122.7 46.4 169.1 1.41 0.18 170.7
2024 2,851 25% 739 133.3 50.4 183.6 1.44 0.19 185.3
2025 3,048 25% 802 144.7 54.6 199.3 1.45 0.19 200.9
2026 3,267 25% 867 156.5 59.1 215.6 1.46 0.19 2172
2027 3,495 25% 930 167.7 63.4 231.1 1.44 0.19 232.7
2028 3,741 25% 994 179.3 67.7 247.0 1.43 0.19 248.6
2029 4,016 25% 1,063 191.9 72.5 264.4 1.40 0.18 265.9
2030 4,323 25% 1,137 205.1 71.5 282.6 1.37 0.18 284.1
2031 4,323 25% 1,137 205.1 71.5 282.6 1.34 0.18 284.1
2032 4,323 25% 1,137 205.1 71.5 282.6 1.31 0.17 284.1
2033 4,323 25% 1,137 205.1 71.5 282.6 1.28 0.17 284.0
2034 4,323 25% 1,137 205.1 71.5 282.6 1.24 0.17 284.0
2035 4,323 25% 1,137 205.1 71.5 282.6 1.21 0.16 284.0
2036 4,323 25% 1,137 205.1 71.5 282.6 1.18 0.16 283.9
2037 4,323 25% 1,137 205.1 71.5 282.6 1.15 0.16 283.9
2038 4,323 25% 1,137 205.1 71.5 282.6 1.12 0.15 283.9
2039 4,323 25% 1,137 205.1 71.5 282.6 1.09 0.15 283.8
2040 4,323 25% 1,137 205.1 71.5 282.6 1.06 0.15 283.8
2041 4,323 25% 1,137 205.1 71.5 282.6 1.02 0.14 283.8
2042 4,323 25% 1,137 205.1 71.5 282.6 0.99 0.14 283.7
2043 4,323 25% 1,137 205.1 77.5 282.6 0.96 0.14 283.7
2044 4,323 25% 1,137 205.1 71.5 282.6 0.93 0.13 283.6
2045 4,323 25% 1,137 205.1 77.5 282.6 0.90 0.13 283.6
2046 4,323 25% 1,137 205.1 77.5 282.6 0.87 0.13 283.6
2047 4,323 25% 1,137 205.1 71.5 282.6 0.84 0.12 283.5
2048 4,323 25% 1,137 205.1 71.5 282.6 0.81 0.12 283.5
2049 4,323 25% 1,137 205.1 77.5 282.6 0.78 0.12 283.5
2050 4,323 25% 1,137 205.1 71.5 282.6 0.75 0.11 2834
2051 4,323 25% 1,137 205.1 71.5 282.6 0.72 0.11 2834
2052 4,323 25% 1,137 205.1 77.5 282.6 0.69 0.11 2834
2053 4,323 25% 1,137 205.1 77.5 282.6 0.66 0.10 2834
2054 4,323 25% 1,137 205.1 71.5 282.6 0.63 0.10 283.3
2055 4,323 25% 1,137 205.1 71.5 282.6 0.61 0.10 283.3
2056 4,323 25% 1,137 205.1 77.5 282.6 0.58 0.10 283.3
2057 4,323 25% 1,137 205.1 71.5 282.6 0.55 0.09 283.2
2058 4,323 25% 1,137 205.1 71.5 282.6 0.52 0.09 283.2
2059 4,323 25% 1,137 205.1 71.5 282.6 0.49 0.09 283.2
2060 4,323 25% 1,137 205.1 71.5 282.6 0.46 0.08 283.1

[iiB] AFEGR LR D27 0 NEEFHRLON YV T EERKEIC &V BLEMNLEGRSIE AT b, BLERE O EREL.
MEEEFEICTFET D, o T, ME D A TERBRIND,
CHIFT) JICA G2 [ 23 e 55 REAf 44T 1 36 & 3 C CHERK

8 —2—3 EHFeHmIHr ORI
(1) FEFFNEIAR R, R MBI e, (4R 2 R
RHEDHERT DL, UTORRTH D,

WAL NS - 40.8%
WA LGS - US$5502 B0 Rv
WELSE AR 211
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£8—2—3. 1 AEXOEFIMOXrva1zOo—

£ | @#Eazk | oaMazk | WEES wEy IR $V£ZED_

2016

2017 11.1 -11.1
2018 43.0 -43.0
2019 54.6 -54.6
2020 26.3 0.0 -26.3
2021 0.2 1.2 45.5 5.7 140.8 88.3
2022 0.0 1.2 49.3 6.2 153.6 96.9
2023 0.0 1.2 53.5 6.8 168.5 107.1
2024 0.0 1.2 57.4 7.4 182.7 116.7
2025 0.0 1.2 62.1 8.0 198.1 126.8
2026 0.0 1.2 67.4 8.6 214.0 136.8
2027 0.0 1.2 73.0 9.3 230.1 146.6
2028 0.0 1.2 79.1 10.0 246.9 156.5
2029 0.0 1.2 86.2 10.7 264.8 166.7
2030 0.0 1.2 86.6 11.5 283.6 184.3
2031 0.0 1.2 86.4 11.5 283.6 184.6
2032 0.0 1.2 86.1 11.5 283.6 184.8
2033 0.0 1.2 85.9 11.5 283.5 185.0
2034 0.0 1.2 85.6 11.5 283.5 185.2
2035 0.0 1.2 85.4 11.5 283.5 185.4
2036 0.0 1.2 85.1 11.5 283.5 185.7
2037 0.0 1.2 84.9 11.5 283.4 185.9
2038 0.0 1.2 84.6 11.5 283.4 186.1
2039 0.0 1.2 84.4 11.5 283.4 186.3
2040 0.0 1.2 84.1 11.5 283.3 186.5
2041 0.0 1.2 83.9 11.5 283.3 186.7
2042 0.0 1.2 83.7 11.5 283.3 186.9
2043 0.0 1.2 83.4 11.5 283.2 187.1
2044 0.0 1.2 83.2 11.5 283.2 187.4
2045 0.0 1.2 82.9 11.5 283.2 187.6
2046 0.0 1.2 82.7 11.5 283.1 187.8
2047 0.0 1.2 82.5 11.5 283.1 188.0
2048 0.0 1.2 82.2 11.5 283.1 188.2
2049 0.0 1.2 82.0 11.5 283.1 188.4
2050 0.0 1.2 81.8 11.5 283.0 188.6
2051 0.0 1.2 81.5 11.5 283.0 188.8
2052 0.0 1.2 81.3 11.5 283.0 189.0
2053 0.0 1.2 81.1 11.5 282.9 189.2
2054 0.0 1.2 80.9 11.5 282.9 189.4
2055 0.0 1.2 80.6 11.5 282.9 189.6
2056 0.0 1.2 80.4 11.5 282.8 189.8
2057 0.0 1.2 80.2 11.5 282.8 190.0
2058 0.0 1.2 80.0 11.5 282.8 190.2
2059 0.0 1.2 79.7 11.5 282.8 190.4
2060 0.0 1.2 79.5 11.5 282.7 190.5

CHIFT) JICA G2 [ 23 e 5 REAf 44T 1 36 & 3 C CHERK

() JEESHT

JEPEATIX. TRED 3 DDOEMRIE T (BE = A PO K, BESHND
B 20%7 v ) IZONWT, EORRESFMEEIC &L KIET NI O TN 21T 72,

BEEHERANEELY B 20%E KT 284

BEBERAPBELY  20%HER L, RENOMEEM (—RE B, EiSHER 2L

BRI O OBEIMEANE ) 2 2008 KT 256
MEERRE &2 AR — 20N LIBET H5A
HEHARRZEZEETIC, RRHEAHE=CLVWERELBET 256

op

2
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£8—2—3. 2 BREIMEIFTCORESTER

EH YR I7OR— EIRR ENPV(BEFXKFIL) B/C
EXMGEEST—R - 40.8% 550.2 2.11
Case 1 BEOARRH 20%18 K 36.4% 528.0 2.02
BEIARMS 20% KL T. HEEMND
BREMNTORCEGMHIFE. — BT ,

Case 2 BE. RE2HNSOBAEARE | 450.3 175
) HY 20%18 K

Case 3 ﬁ%%%ﬂ§£$7—xw¥ﬁaﬁ 31.1% 323.1 1.65
E
HEEREZEEET . RICHES ,

Case 4 AT pay 20.4% 121.6 1.24

CHEFT) JICA R [ 23 8 55 REAR 20 AT 1 3 &2 0 © CHERR

FROFBIIRENTND L) IS HEEHDOHK 20% 055121, BN ERILEE = (EIRR)
1. 4474 IR 5T, 364%IC FARL0, TR EREREZETIIRY, 61T, —
EHE, BEIMNOOENEANER, HEEMERED TELD 20%7 v 775 L BE
LTH, 33.5%%HMFFLTW\5D,

—7J5, Case4 DX HIZ, HEEAFZZEETIC, K2 —V—flifg =L EEHELH
ET D& BRENEBIIERIL, RIKIZ TR > T, 204%272 5, Case2 DL DT, TOHH
THEFERFNZ KR —2ABEONSERETDHE. K 10% FBDH0D, 31.1%% HEFF
LTW3,

8 —3 MBNN - REFMOKE
8 — 3 — 1 MBRFAIC LI IEn 22 /55

R 2 W R ORFE IS L7258 0fmIZLL T LB Th 5,

B MBS ORBENRT L OIC, BMBHR A A— KL L— |k 7.0%I% LT, EXR
r—ZATO® FIRR (X, 13.2%TH 0, KFEITMBER 53 FE ki nTRE &l i
%o BHEHAT S 2016 4O 5 1 WU DO BUIR O BB KHETORSFIREETH Y |
INETOUHHFEOENREDO EF NLY DB EZXDE, RFEIZLDY
BINADRTEAET HBE0 BST B4 X, 2372 0 @i CHREEKED ETog
BREEINZ /2> TV DHRERENRE <. MBI EX DR H 5,

B 277, EFEEDOXIICFIRRIZ2% TH 72 & LThH, KFEEIL, BRAREITRE
a2 NEAHE L ECHEHFEU EOREWHIB CTRERINRZX O AIE 6T, K’
MEENBRVMEDOIIHE LT ey 2s FThDH, £/, VAT X OBEBIBOR
ICBWT, LB UETCL N Y A v Z CHE " OREBERHEL L L CLE
SFENTNDEOT, REGRENT A FOEERFEIISATL I LIFTER
VY,

B UETCL OBk & W AFER OFEEL Y 1X, 7 T > X BUF D Cost Reflective Policy
DHE, FETLZIANEEHALLEIRT 5 EHERRE G 2AIC1E, 1
EHIREL) 27 LXF U7 VISER - h T 5 2 Lo TWnh, UETCL & L
TIX BN LE)ZEEAT 58 HAMICHK 80 UGX / kWh F&EE DO FHE A3 52
B35 L9512, BTS BliORENTONTWTIX, A7rvy=2 M, Lo



s NN A% 28 13% 1018 O NI AR R ITAEfR S5 & b 5,

B 7L, UHUFOBKEEIT. o7 7 U B EEO S TIZEEC B E K
o> TWDH T En, —REROHEALD WX, ERIZIAL ZliicE
PHAETE DIRBEICAR D Z ENEE LV, LD IT, KIEBEBOILIE - R
IZ& W UETCL & L CiE, EEAR T A N O EEL L, BST HiAli & (K
T ELBUR L L THEFF S LD Z EBREE LY,

B ORRGFERINEINAE I, A E B A BUR O B H B B MR 720 T, IHEE SRR
ZBHRWTH, BFIHMEONA— R« L— & EESTWADT, UH U REF
DN SRTCT T ADEFE LW ny=s hEHBrsh 5,

B 2L, U TIIEEREICNEBEE YY) V7 ORERAEES (TH)
MRETEY, THHEI A 7 LORAE, IV AEAHEOMmIRRBERBE Z
LIGENH Y, REEORE - EE L2 A LZELSELERAEF-TH D, b
D UVHFZEIZE > TOMMERRFABZ RIBICHERKSEL2EH K THH 5,

B o UAUXTE, B OWREZBEEFENDPINIZE & SWT, 5%, KHR
AT IR T2 M OKNFE, AMER, $hE%) PRAICEL - FE
FEDFEONT 72 HAEN TR, RFAICTREHRZEE L CREFH ST 77
ZHERThH D5, IMEGHABOWMRBEZ 5, 40 L 2 A, xtIMEH D GDP
ik, T4 30% BRI 2 HERF L TV 5 2%, 2008 4ELIRE, 22% 025 00 LY L&
L. 2014 EBL7E 34.7% 12 L, PEIIICIEIEZ T RIARTH D, vV
FBOFE LTIE, rey=r b OEEEE, REREEDIEFICHRS LT
EOMEBEFHT D — IMEFR D GDP b &K B 4E 2R (Debt Service Ratio:
DSR) ., #EHEfEE R EDOHBOF = v 7 LA TITOMERDL A 5,

ZDOXE BB OEEERGEN A NCER L CE/mT S 2 &k, RESRITOSH 4
FligbzBET 2 MO CRETHSD, TO—H T, HZAEOMMERKICLZ2BEEY, #IK
SR DO — A% — L EAVDANEEI LD RIEFERITIZ, vH L Z L) T OB
R L OBERKFEZERBLTH, VAT FREONLIGEND R TEMTH D RNEN, Eo
T, BREMB I OBLEDDIIAFEOEMITIYHEICL > TEELVWEETHDL EE X
Do

8 —3—2 WMHERENICAIERRIEREORE

FRORA 2 M EEE AT, BFEMHN R 5 OB RIEEZ LT O L 5 ITRE
T 5.

(1) UETCL O#f%E - iE= Ohi
v BST & /KHEDHER (Cost Reflective Policy & + /3 I B L7 ENTHOILD)
et L OESIEA DK K 2 W A AT OHER
THE 2 Wil & BB DXt b
—E B OHER
KER AR
BB v AR

NS NI NN



Brax BmAT O RAME, FE AR R

BAEZL BT TOHFH » FEMBIZONTA VF Ea—
EEIAOHER

JEl D HER

BLo| & wifl 4 OHER

SN NI NN

) IR T EHRE O RANER Eom
v EE D[R & {5 Bk R
v RN AT R T A
Vo R A I T TR R R A
vV OFTEREEITORKARE, AR

3) BRERBEELH. MHREFOH
v ORBERESR
v %IAMEH (GDP & Xt EoREA & O%F, DSR)



FBIOE REHIEE

9—1 RIBFEITM
9—1—1 REHSEELZLEZ ZH¥EaR—x2 FOWE

AEEIT LI TFOayR—F v FCTHEREINS,
& ZEEABIUVEEROYH : 7, Hoaa)
o [FFEEBEFTOKE  HhUT
® E{FAEIT O
® JEfFiEEMR O

PRI 3 v R— > F OB A2 57T,

(1) 7 wu BT L O HF R B OB

T a NEEATR L O EEERIL,. 3T FLHID S EICK 25 km B A EFIRO
R I HTRR S D, DEEMRIT, 220 kV EER (0.9 km x 4 [BI#R) & 132 kV EER
(#1 0.8 km x 2 [Alf}) THEK S5, 220 kV EEMRIT, 2 BIFRSEEMR 2 FAFIT L TR
i, BUE, HRBITOMRFECLVERNED LN TVWDII YV F LB —~ VI E
TR 220 kV EBRRICHERT D, 132 kV EBRIL, BEEOL My Ry BB — V7
7V BB OEERICERR T 5, 72 132kV 1%
DT 7 AERPEFR S, BETEEAER (BT —I7 1 v EE (Kampala—

Mityana Road) ) % #:fi9 5,
F9—1—1.

cAhbhy Ry, 7TV A

FEARO AN IE, £ 750 m (8 m 1)

lic7eRoFEEayR—3xr P BIOMIREEZRT, M9—1—1.

27 B SIS L ORHREERO LA T Y R ERT

£9—1—1. 1

PARPAYOE X 3= %) ek SV SN n

ayR—R b

AR

EERT
220/132 kV )£ 25

fifE
125 MVAX2 &

#1200 m x 260 m

220 kV = ERR
132 kV = ERR

132/33 kV 25 £ 28 40 MVAX2 &
220 kV B PAZE & 15
132 kV BARAZE & 15
33 kV BHPAZEE 1 =
il AE AR 1 fif

%9 0.9 kmx4 [Fl#3
%9 0.8 kmx2 [Fl##

77 v A B

#8mx 750 m

[HAT] JICA &M




[HFr] JICA 4
Mo—1—1. 1 JANEEFRSLIUVRHESEEROLATY b+

Q) iz EEIE X O HEEERO B

oo ) BEHB IO EEERIL. o 3T PL» S BICH 25 km Bz o2 2 1]
O EHR IR S D, ZEATE, PEOE CHEN TE STV L EEITICE L
THHREN D, EFEMRIT. 220kV (K942 km x 4 [\Fl#) & 132kV (0.4 km x 2 [\#) O
EEARDEERE S 45,220 KV EEAR L2 MIFRE TR DY 2 BRAFAT L7223 & FE SR D 132 kV
EEMOMIZER SN BERO TV x T BB — AU X IEBFTH O 220 kV DEERRICHE
e 5, 132kV B 2 B 1T, BERROXA T - F AN — I TREHRITHERT D,
F-EENEBAFER (A109) 25, #1200 m (8 miE) 7 7 v AHEKN., BHFED
B A LR T D TR IND,

#9—-1—-1. 212z /70FFEa L A—3x PBLOMFEEZRT, 9—-1—-1. 2
Wbz ) EBHBLOMHHEEBBRO LA T U NERT,



£9—1—1. 2 La/OFEIVER—FR2 UL

aVR—R b AR

' A : 9 130 mx 105 m
220/132/33 kV/ZE £ 55 125 MVAx 3 &

220 kV A A A A P 2 i 13

132 kV A A i A P 2 i 13

i 4B A 1 4
EHER

220 kV 5B %9 4.2 kmx4 [E]#
132 kV %A %9 0.4 kmx2 [E]#
77 v RER #8mx1,200m

[HPr] JICA A4

[HAT] JICA A
K9—1—1. 2 LA/ EERBIVHHFEEBERDOLAT YL

(3) WU ZEEFOUIE
N0 FEEINE, BT EHEINIET AR OEEFT CTH D, IIEDOKIX, BEfFh
RAMRIK - BREL, BT LWEERR, BAPAZEE . HIEPR A B35, £ "Fdb—4 b
v Ry 132 kV EEMRICER T 2BEAEERBREL, DV ICH T —7 1 o 132
V EEHE (W100m) AHHET S, £#9—1—1. 3ICAVIOEEaL R R—x b X
Otz T, M9—1—1. 3ICHYTEBHOMALAT UV NBLUOMITEr—7 10
eV — MR,



£9—1—1. 3 HISOEFEBEaIVHR—FR2 FEEUMLH

aVR—R b ik

'

132/33 kV Z £ 2% 40 MVAX3 &
132/11 kV EJE %% 20 MVAXx1 &
132 kV A A i A P 2 i 13

33 kV BHPAZEE 13

11 kV BAPAE: 15X

i 4B A 1 #f
EEH WBTr—71)

132 kV %A %7 0.1 kmx2 [E]#

[HAT] JICA R

[HAT] JICA &M
KO9—1—1. 83 HOSEEHOBRBELA TSIV HMTYr—JILOERZIL—+

4) TTxX A EEFOIEE
TV Y EEBINL, TV WV KNEETNICH LB DOEEN Th D, AFEHETIE,
BIELB L OHMAEE Z 7T 5, £9—1—1. 47V TV OEEa L FR—
I PBLOMHEETRT, M9—1—1. 47V HVEEBEHTOEFLA TV FBIWY
W T EM A R T,



£9—1—1. 4 TSHHIOETEAVR—22 bBIUHHE

2V R—F b Ak
'
220/132/33 kV )£ 2% 250 MVAXx1 &
220 kV BHEAZE & 15X
132 kV PHPAZE & 150

[HAT] JICA R

[HFT] JICA FRA
Ko—1—1. 4 X HUEEFRDOEBELA T LS IUVEERTEM

5) AL bhwvy Ry EEATOMER
N ]\ 77 Ve F‘Wigﬁéﬁ&i\ 73 ‘//Qﬁﬁﬁgal{i%ﬁﬁéﬁgﬁ@%%@ffﬁéo %’I/E%F}H:
132 kV BHPHZEE & B 72 I T 5,

(6) BERRIEEMOIRRE
41 km (T | BERREBMROBRREELIT O, KB R OB L ORI A LTI
AT, K9 —1—1. 5ICRBLEONREEBRE RT,
® L)y (bEgdR) —h L oRTAREBEAT - K 25.4 km X 1 [A]f
® HUNTIEEBF — L v Ko 2B - 4 10.2 km X2 [l
® HUNTAEEHT NI AEEF K953 km X2 [A



[H4FT) JICA A4
Mo—1—1. 5 RBEIZOHREEMR

9—1—2 RN—RLRDIBEMLSORN

(1) KRRE
2016454 Hiz7manN Haa /), hAvT, 7V HIVBIOLA Ny Ry oW A b
KGR RE A 2 I Uiz, WEH B ISR - RW'E  (TSP), PMI10 3 X U PM2.5
xR L L., A= 7L HIER (Casella £t Microdust Pro) T. #HiS 10 45MAIE LT,
HEHSIX, EERN, BEITER. 54 %%@ma&&%%ﬁbfﬁﬁbtol9—
1—2. 1~51Z%Y A FORIEHAEEZRT, £9—1—2. 1IZHEYA FORIERRE
A eI
HIE DR, 2 TOREMA T, TSP X 10 pg/m’ LT EIEWMETH > 7=, F7- PM10 I
FOPM25 I L Tik, R¥-oHim TR S o7,



[HFT] AFED EIA RiEE
Mo9—1—2. 1 JONOKRKEBRATEHHS

[HAT] AKFHED EIA §ii5E
Mo—1—2. 2 La/OXKEATEHS



[HFT] AEEO EIA REE
K9—1—2. 3 HIUSOXKEREHSE

[HAT] KFED EIA #i5E
Ko—1—2. 4 To¥HIJOKRKEAEH A



[HFT] AFEHED EIA REE
K9—1—2. 5 AU FSIORKEREHS



®9—1—2. 1 KKEHEHR

172
AR (UT{;«%M) <u§f$3> (l}mg) (;fgl\/qnzig) &%
ZARe 1 | 432122E, 28384N 1 ND ND I BT T E
2 | 432122E, 28581IN 1 ND ND &8 Pt
3 432130E, 28709N 1 ND ND RER
4 | 431938E, 28977N 1 ND ND FE
5 | 431873E, 28847N 1 ND ND FE - AR
L=y 1 480605E, 41823N 1 ND ND NFA O it i%
2 480527E, 42663N 1 ND ND AT
3 478224E, 44127N 1 ND ND (e
4 477419E, 44615N 1 ND ND (e
7 1 | 448764E, 37072N 3 ND ND PACE R
2 | 448725E, 37077N 1 ND ND 72
3 | 448785E, 37136N 8 1 ND ER7 Y=y
TVYAY | 514953E, 55448N 1 ND ND THEHEBTT
2 515039E, 55312N 1 ND ND IR
3 515078E, 55445N 2 ND ND 2% #6 FIT ) A AR
LAbwvr R 448185E, 32427N 1 ND ND 3=
v 2 448208E, 32518N 5 1 1 (=
3 448041E, 32484N 1 ND ND (=
4 448060E, 32413N 1 ND ND FE
Draft Uganda national standard 300 - - 24-hour average
WHO Guideline value 50 25 24-hour average

ND: Not detected
[HAT] AFFE 0 EIA #7558

(2) BEE

20164 Hic7anx, ha) BV, IO HIBLOL Ny Ry A &%t
2 (Casella CEL-621C2) Zffivy,

SRR SR 2 B L7, B

X, R—% TR

MT10 2 OBIEZIT - 72 GAER AL, KREKBEERS EF L),

DOEEEHNE (60 dB) ZEME T D HI AT R0 o T2,

9—10

&Yl e=s
FEEN (55 dB) 12

MR R, £9—1—2.
LU (Leq) 1%, #E4a 45~
Z% - 7=, [Residential + industry |

#z9—1-—2.
A EOEEE (5EE OEMEL L ORIl 2003 42) (The National Environment (Noise
Standards and Control) Regulations, 2003) THIE L TW 5 5&HE

3ICHE YA b OBRFEREMRE RS, JE DR,
55 dB #i[HIZ & U | [Mixed residential | ® 5& 3%

21




£9—1—2. 2 DAVSEOREEH#E

Column 1 Column 2
Facility Noise Limits B (A) (Leq)
- DAY NIGHT
A. Any building used as hospital, convalescence home, home 45 35

for the aged, sanatorium and institutes of higher learning,

conference rooms, public library, environmental or recreational

sites.

B. Residential buildings 50 35
C. Mixed residential (with some commercial and 55 45
entertainment)

D. Residential + industry or small scale production + 60 50
commerce

E. Industrial 70 60

[HFT] The National Environment (Noise Standards and Control) Regulations, 2003.

®9—1—2. 3 BREITEHR

H WA T L1 dB(A) E TR
(UTM 36M) Lyay | Leg Loy Ls,

Za N 1 | 432122E, 28384N | 62.5 | 462 | 40.5 | 42.5 |HEKAZH, BEOBEER L
2 | 432122E,2858IN | 71.5 | 50.8 | 38.0 | 41.5 | EKEAHEH., BOBFLR L
3 | 432130E, 28709N | 78.8 | 584 | 41.0 | 525 |BEEHARE
4 | 431938E, 28977N | 64.6 | 439 | 375 | 400 | ADOXFE, FOWESE LR Y
5 | 431873E,28847N | 783 | 56.4 | 400 | 455 | AO=FE, BOBFELR LY

=Y 1 | 480605E, 41823N | 60.6 | 49.1 | 45.5 | 48.5 | EKASH#, BOWEFER S
2 | 480527E, 42663N | 67.0 | 452 | 345 | 385 | SNA vy
3 | 478224E, 44127N | 723 | 472 | 345 | 38.0 | BEOWE, AORFERE
4 | 477419E, 44615N | 762 | 45.6 | 36.5 | 400 | AL

HT T 1 | 448764E,37072N | 682 | 47.8 | 41.0 | 44.0 | BEDOWEE, AOEFHER L
2 | 448725E,37077N | 63.4 | 473 | 39.0 | 43.0 | EOEE AORFE/R L
3 | 448785E, 37136N 772 | 56.6 | 48.5 | 51.5 | Hjai@ig L

TOx A 1 | 514953E, 55448N | 70.8 | 49.8 | 40.5 | 445 | BOBFE, AOEFHERE
2 | 515039E, 55312N | 60.6 | 457 | 41.5 | 445 | BEOEE, AOXFHER S
3 | 515078E, 55445N | 68.1 | 49.7 | 45.0 | 46.0 | BHWss@R L

VNNV 1 | 448185E, 32427N 66.7 | 443 | 400 | 420 | HEA@ER L

v T 2 | 448208E, 32518N 70.1 | 48.6 | 40.5 | 435 | ADOEFERE
3 | 448041E, 32484N 662 | 50.8 | 475 | 485 | ADOEFE/R L
4 | 448060E, 32413N 67.4 | 49.5 | 475 | 485 | HKE, NDOREFERE

ATl ARED EIA 15 E

(3) KE
2016 £ 4 Al7 e "B XL a2 X581, BEKBROKEZHE L, JEEE I,
KiE. pH, BEXR=EZE (EC), WFME (DO), £2%EF (T-N), £V v (T-P), MEHE
(SS). COD, M7 & Th s, Kik, pH, BRUZER (EC)., BHFE#E (DO) 1L, £H
K EF (HANNA HI 9828) CTHUGHIE L, £ OMIEE X, v 4 X EBUFFTA @ National

9—11




Water and Sewerage Corporation (NWSC) ODHFZEFRT Toofr L7z, HIEH AL, THEREICK
DA T DRSS, LN ML, KR ARG L L, 9 —1— 2.
6RLV9—1—2. 7TICENENTu"BIRL= ) OKEHEHSZRT, £9—1
—2. 4BXV9—1—2. 5IFNFNTaR"BLRLa ) OKENERERLLOSE
F TIZ HARE ORI 2 - TR L7,

TN L TE, St2 & St3 X, EiKE () Th D72 2 RIC DO EME L |
COD fEA eI vy (13~18 mg/l), St.1 1, HFKTIEH L H DD, COD i, SSHE.,

SR E < L BREIK E LTI L TV ARWEEZ B b,
L3 2 ICBAL T, St2 & St3 THAOREmWD & COD NEERIICEm WO Th

%o WEH S EDIZIZIAE OGP 2N T R b OATEHEKLE I B O AN
HRLEZ DD,

[HAT] AKFHED EIA §ii5E
Ko—1—2. 6 JAO/NOKBAFEHS

9—12



[HPT] AFEZEoD EIA #fi5E
Ro9—1—2. 7 L3a/DOXEINEHS

F£9—1—2. 4 JONDOKERATEHER

A | B | et i) i BAERSIEE (5)
KR "C 25 24 27 -
pH - 6.3 5.94 7.3 6.5-8.5 (B JE%)
EC uS/cm 81 24 112 -
DO mg/l 1.3 1.71 1.85 >5.0 mg/l (B JEM)
T-N mg/1 0.9 1.3 1.2 <1mg/l (VIER)
T-P mg/1 0.1 0.2 0.2 <0.1 mg/l (V 35%)
SS mg/1 60 13 10 <15 mg/l (B ¥H%)
COD mg/1 14 13 18 <5mg/l (B¥EH)
5y mg/1 0.8 0.3 53 -
[HFT] ASE 0 EIA H5#
£9—1—2. 5 La/DOKEBATEHRE

v e St. 1 St. 2 St. 3 .
HA XA EN G GIMVID AAREREELE (7))
St °C 22.50 22.58 22.86 -
pH - 7.23 7.33 7.7 6.5-8.5 (C FHY)
EC puS/em 126 126 144 -
DO mg/l 4.74 4.96 4.90 >5mg/l (C %)
T-N mg/1 - - - -
T-P mg/l 2.2 0.8 0.4 -
SS mg/l 15 17 27 <50 mg/l (C %)
COD mg/l 39 27 23 -
g mg/l 2 15 17 -

[HAT] KFEED EIA #i5E

9—13




4) PRi&X
L3 ) OEEITR L O EERO 2, ¥ XM (Nandagi Forest Reserve)
WICEFR S 41D, T X THRMGEXIL, KIEHRORE L T HAYIZ, 1948 H21Z 477 ha D ThIfE
AR EXIZHEE (LN No. 41 of 1948) v, Z D14 1962 FFIZHiAE % 479 ha IZHEKRT 5
72O FEE (LN No. 78 of 1962) S TW5, K9 —1—2. 8IZT ¥ XFHEMREX DL

KR,

[HFT] JICA FRA
M9—1—2. 8 FTHXHEMRERDOER (F)

T F X HRMALFEX L, National Forestry and Tree Planting Act 2003 @ T, National Forestry
Authority (NFA) 23EEEL T\ 5, HRERXN TR, FIEO T (321H), BIAROKREE, KL,
AR EOITAITEEIE STV DA, NFA OFF A (License) & BG4, w7 & & E
L2 EIFFFEINTEY ., BRICRERO KT DI RERICEZE SN TWD (BIFEITX 100 AF2
EORMMREENDBEELTND), T IHEMEHEXITIZ, ZoMIz, FHABAOE K
BB D,

REH,E2 T X XHEMRERANTHEET 2551E. NFA 22577 (License) #HfF9 25 2
TN Z ., T D HBMRCAEMSZAEMEICH LT, UETCL MlE T2 Z L B3RO 5N TND
GEM7eFRxI139—1— 78 (1) 1) B,

BEMOBEBENTEINTWD, Az /oyl — 2 T ILEBFT M OBEFEER (1
254 km) O—fM, LY HRMEEEX (844 ha) &) &I FFHRMLERX (389 ha) &%
NZNA T km &89 0.7 km IZIEV B> TWD, 9—1—2. 9Ty VP HEMGEEX L
F AT FHEMBEXOBERS L OREEBEROMEL T, RBREXELED LT /55
F—= D R T AE BT OX BRI, BERIFIC NFA 26 2BE L TR0 | #ri-2dral
IS OB T 720,

9—14



[HIFF] JICA F2H
9—1—2. 9 NAVYVESTLITHMREROERS L VRBEZEROMLE

(5) ZRER

2016 fF 4 A~5 iz, 7 e & bha ) O A Nt RICEEY A2 Ik L 72, AL,
WA, MEFHEENY), TEHE - WA, BEB LA Z S & L, MEEaimEof K
xR LT, AEORE, IUCN Ly RU X FOMEAGHEMEICIEE I N TS, AR 1
f& (Jacaranda mimosifolia) & &%H 2 #& (Balearica regulorum. Psittacus erithacus) 7374 %
HHREXAN TR SN BREE S 1 EARDO M), %72 Wildlife Conservation Society

(WCS) 7% 2016 FICHAT LI, VAU FEL Y U A MI@EREAEEMMEE L THlS LT
W5 IEEE 3 i (Euphaedra rex. Neptis trigonophora, Caenides dacena) 73] U < 4 < 2R 4K
REXNTHRRINZ, £9—1—2. 60T X XHMEH#EX CTHER S - IRaEFE RS
FOZE D ERT,

RKI—1—2. 6 FTHXEHEMRERCTHRBIN-HBREEESLIUVZONE

Fave 3 E:IW Ly FUX B
AR Jacaranda mimosifolia VU S
A Balearica regulorum EN EN
Psittacus erithacus \'48 \'48)
ME¥H | Euphaedra rex S VU
Neptis trigonophora S VU
Caenides dacena Ak EN

* R ER T 70,
[HAT] AR EIA 15 E

9—15



6) K%
FTEXHBMEREXNICIE, BT U3 (YT FH A1) BT,
M9—1—2. 10ICHPTNBIOFH U ANOWEE =T,

[HFT] AFEZED EIA #EE
Bo—1—2. 10 Kasalalll LU Kisamba JIl DR

(7) LR

TaNOY A MEBE, A EEEME UTHIES N TTW AT, ISR A
SOREFEHCTH D, FREMEO BT, Lo TORERICIEEARIRLTEY . #iE
BERTEIC e > TV D, K9 —1—2. 1 127 a2 "0V A kEEO R R %2 7R~

9—16



[HFT] REED EIA @5 E
Ro—1—2. 11 7JOan\oHYAa +rAZOLHFIRALKR

La ) DOV A NEBZ., FEXBREEXE GO, KEDEIORAMAR & LTS
TWb, M9—1—2. 12ibz2 OV A FEDOMBE)7e +HF| R Z 77,

9—17



X N O A

[HFT] AHE D EIA @5
K9—1—2. 12 A:/@ﬁ4hﬁL®@¥mtiﬂﬂmﬁﬁ
AU T DY A NERZ, BICEERTH D, FLEIEL HZEXIHIZ, LD
RESGFTE LTHHI TS

9—1—3 UNFOREASBEHE - Kk
(1) EIA )

U AT, 1995 FEITHEST S 7= BREE1E  (The National Environment Act) (2 j’c?l/\f
RIS ET DRBITAZIT O FEICKH LT EIA OEBARESNTEY | BE -
ﬁiﬁ%?mA@&ﬁﬂ%$¥LhﬁéﬂTW6oHA®$ﬁ%\Wﬁk%ﬁ«ﬁﬁﬁm\
TEHRABAZ EORMANC DWW T, BREE ML 1998 4255 13 5 (Environmental Impact
Assessment Regulations No. 13/1998) IZHEINTW5DH, TOMIZ, FFEIA A K7 A

(Guidelines for Environmental Impact Assessment in Uganda 1997, Environmental Impact
Assessment Guidelines for the Energy Sector 2004) 23347 CW\ 5,

EIA OFA - FFad nBERIE, BREEIRGE )EJ (National Environment Management Authority :
NEMA) &7¢0 | EIA PERB I N8 « BRI BR BE R B R RE R (Certificate of
Approval of Environment Impact Assessment : CAE) %%é??‘é—éo K9—1—3. 1ITEIA
Fhot & OB 7 7 2 &R T,

9—18




FEMEE O

R ) —=27

v

EIA @ TOR 1EfK * $&H

TOR DFE# - 7GR

v

EIA O1ERL - $2H

v

EIA DABR & LI-E RAZ (28 HIH)

v

AP0 (EFERHIT)

\

EIA D& - 7GR

!

Certificate of Approval of EIA D317

ERW#E= OB i

Mi#&] JKEaEY 55 LIk, NEMA O#E|

[HAT] JICA A&
K9—1—3. 1 EIAFHEZ=OHEB IO

72O EIA HIlE CTid, (ABRORG, FRSE, FHARRENHESNL TS Z
LaEd, JICA BREASEEN A KT 4 v EREOTFREEILR2<. 7TV B OB/ %

B35,
7%, BIAIZ. NEMA ICB SN sy R ERTHLENS DO, EIA 1E

AR D —HOEK A B Mo P2 o b (AWE #) ICHZEFE LT, EIA IZAF 7 A
NEMA (28 L., 3 » ABRECEAREZIEGE T Z L2 RiIAAL TV,

(2) & O fth B 5 B A ) B

ARFRICHEET D, COMBEEEEERRZEZI -1 -3, 11587,

9—19



£9—1-38. 1 RREU4SEREEEERF
4 1

&
))]%ﬁ

Uganda Wildlife Act, 1996

The National Forestry and Tree Planting Act, 2003

Acts Employment Act, 2006

Occupational Safety and Health Act, 2006

Historical Monument Act, 1967

National Environment (Waste Management) Regulations, 1999
National Environment (Noise Standards & Control) Regulations, 2003
The National Environment (Wetlands, Riverbanks and Lakeshores
Regulations Management) Regulations

National Environment (Audit) Regulations, 2006

National Environment (Minimum Standards for Management of Soil
Quality) Regulations, 2001

[HFT] JICA A

AFEFETIE, EIA OKGR LIFHNS, M T HFIERE TIZLLT O BREEBIHEFF Al o TS 23 2
TR %,
® Traffic Management Permit : Uganda National Roads Authority (UNRA) 7> 5 Hitf%
®  Waste transport and storage license : NEMA 7> & 4%
®  Wetland resource use permit : NEMA 2> 6 s (i o K& ERHAT 256

9—1—4 RER FELZFEHRLL2VWELZET) OB

(1) FEZEMLLRNE
AFEELEZEM LW RE T, AR, AHEUG 2 OB S~ 0 F28I XA T X
Lo LU —FHT, BHFENZFITHEML TWDEHE D 87 TOBHBHEICHIGT D
EEMRN TSI NLT, SROEBENREMBICIFEEL & 723, ZhIZkb, 5870
VRT ORFRBEOEROETKAER LR D Z LT b,

(2) T u N & AT B O N H O R
T NEEBHT LR ERONHINARD 3 OONBEEREASHEBL IO L EEOHE
M BRRT L, M9 —1—4. 1LIREBREoNMEZRT, £9—-1—4. 1LIIRERED
i aE R AR, BB E, KBRS, BEASEERK LD R, a2 M bIK
W LD R LR ST,



~

[HFT] JICA FRA

Ho—1—4. 1

£9—1—4. 1

Blue line: Line Option 1
Green line: Line Option 2
Red line: Line Option 3

A=Ay ¥-5

EFTD B ED L

TONEBEROKRBRDOLBBREAHER

EH RER1 RER 2 RER3
g | 1 220 KV TR S | g 000 v s, | SRR 21T
EEMOIAA | BEF 132 kV XEHR Lbhv RNy =ZER | Lbyvr Ry v =LEH
EEM O | R 220 kV EEHR R 220 kV EBHRIA LV, | RBER 2 CRT
S Y T o~ A0 e ¥ ff{‘j 3 km ﬁﬂﬁ‘FbA“—‘7/1/& % n oo ¢
& ER R PR #9 1.7 km DOZRZ2H % 12 km Az #J 18 km 2R 72}

e W H I T B A R | MR I VO T BRI A R
B o iﬁ;;ﬁf\”T T 570 BEBERK | 57 Rk
'ﬂ/rzl o 3.::(1/\ %I/\o
y fih D> FRER G e T M | ORISR R
A By 9Bk N \
$:tKE'/{a H*X,T:fz))d\fcib\o ’]':‘FZ))%I/\O ﬁﬁﬂﬁﬂ& 73) Hi%) 471/
o g e e S L g e -
N A s ey e | 2 PR R E DI e
’ . g, PN WO R 1T~ THL 25,
{111, /Y ‘ﬁi% 19 N f"li-l'ﬂ »—‘—» I
o g REEWE, THEEO LN, g2g%§g%;g<ﬁ§ LD fRER S & b LT AL
ENEAS - E RS gg%mia L mmrkE .

[HFT] JICA FRA




(3) L= EEBEHOMFHEBERL— N OBF
L3 ) BEFT O 220 kV EBARIZONWT, LU 3 2oL — NEE | REth SR
BXOLEEL EOBLEND LERGF LT,
REE1: FEL= 7 132kV EEHROEMICERE LA Y 7 a0 5 %,
RER?2: FEL=a 132kV EBROFRICEET DR,
B3 FEL= 132 kV EEHROFMICHET L2208, T 7r—7 T2 &1
X0, BB A BIMET D2,

B9—1—4. 21I0XE/RLV— MUBERONELRT, £9—1—4. 2ICKBEHRL—
b D HEREHE R A2 R, RRE O E, SR EBB LT HF o X A RBRND N
EMBRBRE 2 NRIEE &S,

[HAT] TICA 87
Ko—1—4. 2 ZEEHRIL—MKBEOMKE



®£9—1—4. 2

EERIL— FOLLRRETER

REZ1 RER2 REZL3
RIERE BRI 2 BB CTX D72 | 7 ha ORI | 9 1 ha OZRRIEER DS
D DOMRFERIC I RE | E, 8
BTN,
HEEE EfoF hoXesae | RBR 1 IChXTLr— | REBER 1 Ik TL—
Wi 2720 A | N EOMSRBEIEENIL | N EoSRBEEENIX
N L RER), 7272 L NFA @ | BREH), 7272 L NFA @
EENNIE, BENLIE,
ITEE REER2 LRI R 1 LR RERT L 208 61F
Y= A i BRI LB WS, | I b BRI N 2 < 72 | BMEREIIRERZE 2 12
FAHBENNECTH D, | 208, THEI R MBRE | X TOR0nR, THa
R 3ICHARTRELT | AMRBREKRIZRD,
[l%,

[HAT] JICA F4

9—1—5 Aa—bEr 7B IURELSEEFAED TOR
JICA BREIAHAEET A FT 4> (2010) 12HESE, AFEEOREREL Aa—Y 7 LT,
HEOES WL, DUFEEICESEFHE L7z, 2RBXRITBEETHHMm L 72,

At/-: ZRIBIE/RAOEENEEIND,

Bt/-: HHOREDIE /ADENESND,

CH-: HEMARR EICL VEEBOIE AOREIZ R,

D : WEIIHEEI N,
F9—1—5. 1|\Z2Aa— 7O EE2RT,
£9—1—5. 1 Ra—FU5D#ER
HE 235 Rl FRHL
1| K&IE YL C B- TARTHESLTHIMOERIC L D KAIBYO RN H
5 (R, e AR L),
0 D FEB: O REIGYIRIE AR,
2 | KEG Y C B- cLHEYA NSO BRI XV JE L O KA G YT
LAREMENH D (FFlc7 e Nt bz /)
s 7 U — MEHAKDOPEK
0 B EEARA D O LRFRH 72 82 X0 B 0Kk & 15 Y
TAHREEMERD B,
3| Bl Y C B- HEREM ORI X DIERO AN H 5,
0 D FEEE D HHEE LI 720,
4 | BEIEEWY) C B- Fex s THEEEMNEAET D (KBREIA, 227U —1
HT. HOEBETS—T7 I, iR L)
0 B- MEFFEBER ISR ) BB DR AET D (Mulgkihe &)
5 | B&E - IR C B- TARTESCTEHEBOERIC L 25T, HEROEHIFIT
720N,
0 D FREEDBRE - IRENFIT 20,
6 | MR T C,0 D AR T 25 & i - 3R TR0,
7 | ER C,0 D FrEE OB RPEIT R0,
8 | JEH C,0 D FEE: DR EIGYIRIE AR,
9 | Ri#EX PC, C B- La ) BEITR L O EEERN T XX HENRRE XIS
HRENnD,




HE BepE Eaa il BHL
0 D FrEERGE IXIT B 2 E R IR,
10 | ARRER, EhFEY PC, C B- T A NEERT - REROERIZE Y B OB Y I
BRB LSRR H S,
c LT BB EEROBERICE Y S XX HRMAERXAN
DOENEDIT BN LSREEN D 5,
0 B- B LW BRI BN R - T D AREERD D,
11 | k& C B- L) DT 7 REBEN/NIBIOKEERET D,
0 D FEBOK GBS 2 ER IR,
12 | HuJE C B- Ut - bl X VRSV RET D ARENLRH D
A=A =V
0 D FEER MU IS4 2 BRI R,
13| FEEBHERNERE | PC B- HAHBSIZ L0 /ERRFERBEN T 0N, A3/ F
iz T CRATHARERD S,
14 | #EEB55 8 PC C RAP & %18 L CHER I 5,
15 | AE3E - A5 PC B- FHBAFIC X0 B EEAT D (e, L3 /),
C, 0 B- T 2R AE N IT DR WAL, PAPs D4R - 4
FEREALT S AREMER B D,
16 | -+ HoF PC, C, B- e BN - EEMROFEMAMICKESIND,
17 | HiJe& I C,0 D FREEHBCE RIS B S E R IR,
18 | AKFIH C, 0 D FrBOKFIHIC BT 2 R IT R0,
19| &7 T W B- Lz OBEAFT 7 & AE B ORI H I BR E 45 ATREME 2
— B X b5,
0 B+ L3 ) DEEFET 7 AEBRNEEIND,
20 | ARk C,0 D FREAL SRR IS DRI RV,
21 | EHEDOM | C 0 D FEBe DS & W E O REITEE Sz,
1+
22 | HN O R EX | C,0 D Hisk N ORI E 3L % 5 &k 2 BB ITFFIC A0,
N
23 | k& e C,0 D FEY A NEDICSUEEENFEL 2,
24 | w8 C B- IR BEROERICEID2ZVORBEN DD (7
oo, Lz )),
0 D SBUCRET 2 ERIT RV,
25 | Vv H— C,0 D U X —ITEBT HERIT R,
26 | THEDHEF] C, 0 D FHOMEF 2R EHET D2 ERITR,
27 | JEYE B- THEFBEOBAIZLDEPEIED HIEY A7 BNE0H
D,
0 D JEGIE D TIEY A 7 13KV,
28 | HEE A C, 0 B- FEEKDOV AT NEVHD (FIHEE, RERLY),
29 | Fig C B- THEEMOE KRR EIWCLDER ) AINEVHD,
0 D iV 27 3R,

[HFAT] JICA A&
ML 2

PC: T.Hai. C: THF . O: gt
A+/— REREENIAEND,
B+/—: %V ORBNRIAEND,
CH/— SBRW, 5% OFEICIVHIEND,

D

BEHEEEFHAED TOR -1,

HEEAE R LIA TN,

Aa—E U7 OFRERICESE | REAASEEHED TOR Z1Ek Lz, £#9—1—5. 2Tk




®9—1—5. 2 BREHSEEFAE®D TOR

HH AEF A
1| KR&EIHY ° ﬁﬁmm(ib%%ﬁ%%ﬂk@kﬁg@mﬁ
®  FHUHIEKAIC K 0 IHYLITHET A itiak Ae E D HERR
2 | AKEHY ° ﬁﬂ@m&ié%%ﬁ%%ﬂ LA OKEOHERE (Fax, A3 /)
3 | a5 Y o  HIMEKA | L 2 BMIE
4 | FEEY) & T ULTIZKDEEMOMNIL - W5 LD R
51 BRE o HUHIIEIC L D FE G DRG0
o HUMEKAIZ L 0 BERFICHETT 7 itk 7n & OfEGR
6 | TREX o MR FEX Mé%ﬂﬂ@ﬁ
O FHXHEMEERNTAEELFE TS ETONLERTFRA DR
® FHXHEMEHEX O - R
7| ERER. EED o BiIFHEICLAEEMOAEERN, EEROFEOMER (T r/N, A
=)
8 | K& ®  HUMIPKAIC K D s G E ) D K G B R
9 | HE ® MK IZ X D TG R O P % R
10 | IEERMERBEE |0 fMAERBEHEONRE (Funx, 23/, IV F)
o ANt ¥ AFHE. MEAMFEERS L OHESRFEREDER (7 13,
Lz ), hUT)
11 | #EEW 558 0 NNt I AFAEBIOHESRARELEL CTHER (T a La /.
U F)
12 | ZE5E - A o AObrHAFE, MEHMPFAEL X O SRFREZE L CHER
(Fanx, Lz ), HhUF)
13 | R A o HiMikE, MEAMAERIOHSRFEREZE L CTHER (7,

La/ WV T)

14

e 7T W
— b

o HMEEIC L FEMNZMBEDOLESA T T - b—E AL HER

15 | =@l o HIMKEIC L B L CHEDERIH SN CW D el BER M
EEMR (Fax Lz ))

16 | JEYLIE 0 (HaRREIHAEAE L CHEE

17 | 724 ®  ENLE TR DB O MR
o b7 VUK AENOAE

18 | ik o HIHSAEIC KV FI U X7 O @O O R

[HFT] JICA FRA

9—1—6 REMASEERAAHER

RIFEAMASBERA TOR IZH DX MR SN ERHEREEZEI -1 —-6. 1ITRT,
®£9—1—6. 1 BEEHLREATKR
HE AR

1| KR&{5Y B E O R., £ TORER LT, KL KWE (PM10 72 &) IXENE
EFRAEZ L TNC WHO ORMEELL T ThHoTz, BT T OFEFENZME D
XL R EHUICH EN TWA 2D, I THE OB 252 1704\,

2 | AKETGY B E O R, BT ONKEHE (BEEESCHS) Noa e ha )
T GHE D OKIE TR I NT-, TR ELE AT S0, ED
AKIBIAGREME D IRA LRV K 218, THEPOKEH R RS LI,

3| BEEEY BHEEAR L72RY . BB LEBERITHR I N2 ho Tz, LHFEEME - &

B S OB - M OIIRXR, AFREY OB 2 RERE2BLTL
BIGROY A7 2/ MET DBEDRH D,




HE FRESE

4 | BEIFEY) BTG OBEMIX, UETCL OB A ftigk THOE L T\ 5, PCB & Ak
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JICA Guidelines

Laws of Uganda

Gaps between JICA Guidelines
and Laws of Uganda

Project policy

Involuntary resettlement and loss
of means of livelihood are to be
avoided  when  feasible by
exploring all viable alternatives.
(JICAGL)

No specific provisions for exploring all
viable alternatives

No specific provisions for
exploring all viable alternatives

All viable alternatives including
the design options will be
explored to avoid or minimize
involuntary resettlement and loss
of means of livelihood

When population displacement is
unavoidable, effective measures to
minimize impact and to
compensate for losses should be
taken. (JICA GL)

Ugandan Constitution requires that
prompt, fair and adequate
compensation be paid prior to
displacement (Article 26).

No gap

The Project will provide fair and
adequate compensation to all
project affected persons and
implement effective measures to
minimize impacts

People who must be resettled
involuntarily and people whose

means of livelihood will be
hindered or lost must be
sufficiently  compensated and

supported, so that they can
improve or at least restore their
standard of living, income
opportunities and production levels
to pre-project levels. (JICA GL)

There are no explicit provisions under
resettlement or relocation laws for
livelihood restoration assistance.

No provision for livelihood
restoration  assistance  during
resettlement process

The project will implement a
strategy for enabling the PAPs to
restore  their livelihood and
incomes to at least pre-project
levels.

This  strategy  will include
implementation of a livelihood
restoration programme such as
poultry, piggery, or other such

projects  depending on the
interests  of  the  affected
community.
Compensation must be based on | Section 78 (1) of the Land Act provides | No specific mention of full | Project will provide
the full replacement cost as much | that in assessing compensation rates, | replacement cost compensation based on full

as possible. (JICA GL)

the following are taken into account:
(a) in the case of a customary owner,
the value of land shall be the open
market value of the unimproved land;
(b) the value of the buildings on the
land, which shall be taken at open
market value for urban areas and
depreciated replacement cost for the
rural areas;

(c) the value of standing crops on the

replacement cost.
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JICA Guidelines

Laws of Uganda

Gaps between JICA Guidelines
and Laws of Uganda

Project policy

land, excluding annual crops which
could be harvested during the period of
notice given to the tenant.

Section 78(2) provides that in addition
to the compensation assessed, there
shall be paid as a disturbance
allowance 15 percent or, if less than six
months’ notice to give up vacant
possession is given, 30 percent of any
sum assessed i.e. disturbance allowance
of 15% or 30% depending on the notice
period.

Compensation and other kind of
assistance must be provided prior
to displacement. (JICA GL)

Section 42(7)(b) of the Land Act
provides that no person from whom
land is to be acquired shall be required
to vacate until they receive full
compensation.

No gap

Compensation and necessary
assistance will be provided prior
to displacement.

The Project will implement a
livelihood restoration programme
such as poultry, piggery or any
such similar projects depending
on the interests of the affected
community.

For projects that entail large-scale
involuntary resettlement,
resettlement action plans must be
prepared and made available to the
public. (JICA GL)

The laws of Uganda provide for fair
and adequate compensation (Art 26 of
Constitution and Section 42(7) of the
Land Act). The laws do not, however,
provide for the preparation of
resettlement action plans.

There is no equivalence on
preparation of resettlement plans
and making them available to the
public.

Preparation of resettlement plans
will  be undertaken in a
consultative manner and final
RAP documents made available
to the public through district local
authorities, UETCL website and
NEMA library.

In preparing a resettlement action
plan, consultations must be held
with the affected people and their
communities based on sufficient
information made available to
them in advance. (JICA GL)

There are no explicit provisions for
consultations and disclosure but there
are guidelines issued by separate
ministries (for example RAP Guide for
roads).

Potential gap exists in regard to
stakeholder involvement and
information disclosure

Consultations will be held with
the affected people and their
communities based on sufficient
information made available to
them in advance
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Gaps between JICA Guidelines

No. JICA Guidelines Laws of Uganda and Laws of Uganda Project policy

8 When consultations are held, | There are no explicit provisions for | There are no explicit provisions | Information provided to PAPs
explanations must be given in a | consultations, but there are guidelines | for consultations during consultations will be in a
form, manner and language | issued by separate ministries (for form, manner and language that
understandable to affected people. | example UETCL’s Way Leaves they understand. The consultation
(JICAGL) Acquisition Manual and Way Leaves process will follow a top-down

Policy). approach in which line ministries
will be consulted, followed by
District  offices, sub-county
offices and finally the
communities/villages  in  the
Project areas.

9 Appropriate  participation  of | There are no explicit provisions for | While PAP participation is | PAP involvement will be strongly
affected people must be promoted | consultations and disclosure, but there | inherent in the ESIA/RAP | encouraged and promoted
in planning, implementation, and | are guidelines issued by separate | process, it contains a number of | throughout the ESIA/RAP
monitoring of resettlement action | ministries (for example UETCL’s Way | differences with the | preparation processes.
plans. (JICA GL) Leaves Acquisition Manual and Way | requirements of JICA guidelines. | Information about the project and

Leaves Policy). it’s impacts will be shared and
views sought from the affected
persons and communities.

10 Appropriate and accessible | Section 77 of the Land Act, 1998 had | Potential gap exists in terms of | Grievance Resolution Committee
grievance mechanisms must be | provided for land tribunals to resolve | accessibility and affordability by | to be instituted but the procedure

established for the affected people
and their communities. (JICA GL)

all land related issues. However, since
their suspension in 2007, the High
Court handles all land-related cases as
provided for in the Land Acquisition
Act.

PAPs if the High Court must
handle land-related grievances

will not replace existing legal
process in Uganda. Rather it
seeks to resolve issues quickly so
as to expedite receipt of
entitlements and smooth
resettlement without resorting to
expensive and time-consuming
legal action. If the grievance
procedure fails to provide a
settlement, complainants can still
seek legal redress. Following are
the main grievance steps:

Step 1: Re-view and re-evaluation
if the rates are not acceptable by
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Gaps between JICA Guidelines

No. JICA Guidelines Laws of Uganda and Laws of Uganda Project policy
the PAPs.
Step 2: Establishment of a
Grievance Resolution Committee
in the village/ affected
community which will comprise
of an elder, an opinion leader and
an LC 1 Chairperson.
Step 3: Establishment of a
Grievance Resolution Committee
in the sub county (Sub County
Review Committee)
Step 4: Court of law
11 Affected people are to be | The Ugandan law does not make | Although PAPs are required to | The project will conform to WB
identified and recorded as early as | specific provision for the process of | be identified and served notices, | OP 4.12 and best practices during
possible in order to establish their | identification of, or eligibility of | there is no explicit provision for | the preparation of the RAP. Some
eligibility  through an initial | project affected persons baseline census and | of the measures will include;
baseline survey (including socioeconomic surveys as part of | + Identification of PAPs through
population census that serves as an a RAP process surveys and census
eligibility cut-off date, asset - Determination of compensation
inventory, and socioeconomic eligibility criteria using an
survey), preferably at the project eligibility matrix e.g. land
identification stage, to prevent a owners (land owner, tenant,
subsequent influx of encroachers licensee, or  sharecropper),
of others who wish to take owners of cultural resources or
advantage of such benefits. (WB infrastructure, property owners
OP4.12 Para.6) (structures and crops), etc.
- Disclosure of cut-off date after
valuation work has been done.
12 Eligibility of benefits includes, the | Ugandan law does not make specific | Those without formal Ilegal | Dialogue with policy makers will

PAPs who have formal legal rights
to land (including customary and
traditional land rights recognized
under law), the PAPs who don't
have formal legal rights to land at
the time of census but have a claim
to such land or assets and the PAPs

provision for squatters or illegal
settlers and compensation is given to
only legal occupants. The Land Act
treats lawful occupants and bona fide
occupants as statutory tenants of the
registered owner.

rights or claims to such lands are
not entitled to be resettled or
compensated

be initiated to explore the
possibility of giving
compensation to those without
formal legal rights or claims to
such lands in order to conform to
WB OP 4.12.




0S—6

JICA Guidelines

Laws of Uganda

Gaps between JICA Guidelines
and Laws of Uganda

Project policy

who have no recognizable legal

right to

the land they are

occupying. (WB OP4.12 Para.15)

Under_Section 30 of the Land Act,
“lawful occupant” means a person
who entered the land with consent of
the registered owner, and includes a
purchaser; or a person who had
occupied land as a customary tenant
but whose tenancy was not disclosed
or compensated for by the registered
owner at the time of acquiring the
leasehold certificate of title.

“Bona__fide occupant” means a
person_who before the coming into
force _of the Constitution had
occupied and utilized or_developed
any land unchallenged by the
registered owner or agent of the
registered owner for twelve years or
more; or had been settled on land by
the Government or an agent of the
Government, which may include a

local authority.

For the avoidance of doubt, a person on
land on the basis of a licence from the
registered owner shall not be taken to
be a lawful or bona fide occupant under
this section.

Any person who has purchased or
otherwise acquired the interest of the
person qualified to be a bona fide
occupant under this section shall be
taken to be a bona fide occupant for the
purposes of this Act.

13

Preference

should be given to

The law is not explicit about

The law is not explicit about

Since

land-based resettlement
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Gaps between JICA Guidelines

No. JICA Guidelines Laws of Uganda and Laws of Uganda Project policy
land-based resettlement strategies | land-based resettlement strategies land-based resettlement | packages are difficult to be
for displaced persons whose strategies implemented, the project will
livelihoods are land-based. (WB ensure:

OP4.12 Para.11) + Adequate compensation at full
replacement cost and
disturbance allowance on top of
that will be provided.

+ In addition, for orphaned land
between two transmission lines,
a 100% compensation rate will
be applied.

- If PAPs cannot continue current
activities on remaining land as a
result of the project land
acquisition, the entire area will
be bought.

14 Provide support for the transition | There are no equivalent provisions on | There are no provisions on | The project will provide support
period (between displacement and | transitional support transitional support for the transition period.
livelihood  restoration). (WB
OP4.12 Para.6)

15 Particular attention must be paid to | There is no distinction made on the | There is no distinction made on | The project will conform to the

the needs of the vulnerable groups
among those displaced, especially
those below the poverty line,
landless, elderly, women and
children, ethnic minorities etc.
(WB OP4.12 Para.8)

basis of gender, age, or ethnic origin in
Ugandan law during compensation.

the basis of gender, age, or
ethnic origin in Ugandan law
during compensation.

requirements of WB OP 4.12 and
best  practices  during the
preparation of the RAP in regards
to the needs of the vulnerable
groups for example women and
children, orphans, widows, and
people with physical disabilities.

In particular, the Project will
implement a number of projects
for the identified vulnerable
people in the area. These will
include provision of resettlement
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No. JICA Guidelines Laws of Uganda and Laws of Uganda Project policy
houses and livelihood restoration
program such as poultry, piggery,
etc.

16 For projects that entail land | There is no explicit provision for | There is no explicit provision for | The project will conduct a RAP
acquisition or involuntary | abbreviated RAP in the Ugandan law. abbreviated RAP in the Ugandan | study and implement the
resettlement of fewer than 200 law. recommendations in conformity
people, abbreviated resettlement with JICA Guidelines and WB OP
plan is to be prepared. (WB 4.12.

OP4.12 Para.25)
[HAT] AH¥ED ARAP 5 E
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X DOEAHMED B EAZZTE R BN TS 2D T, ERA OBEEBO T, FlEFE

TR U A AFTEREHSEEBNIC T D — R E A O BB A RE I3 SRR R 7
AN HEIFE=4— L. UETCLZIX UL LT HRAT =V RNV F—LIFET L LENEN
v X —HRICBIT DA RN SEFE LW EBbLs,

(3) AR MU~ O S
BATEZR O B LR 2SR E IR IS LU EARAR RV F—TH Y | KT,
BUNFERE. EORH 2H 5 EEOKREENRE SN D GBI IT 5. HEFEN ORI
EEMEOMESLICE T DR FET, BEA 7 IHEOT THREEREDO S TH
o
RFEEIIO T Z DT ™7 GBI T 2 E @G TH D, ITHEO TR R
FARER IS, A ERGITERT 2B RIS T D e XFEN R 2 ME L 72 - T
WD, ARLTWDEFEE OGS & OHMRIT, i EIC L 2R 0B KRIC
KT DIMARHIRRRTH Y | £ OMBIETHRD THEL,

(4) TEHRHERE PEEE

UETCL (X, K I GFHED L 0 2 KB RBRHHEIZITEEL T 2500, 2FEO
EEMOBEBGHRE L ZENIT>TEY . RHEMRICOW I —EOHIFKELH L
T3,

KW IR G H TN AR LS & ) o T2 I LW B 2 S ATV AR, T
FCIIBECEANTEDN H 5, 1EROMAEES L WHHENERD2 b0, BIEHE, #
R ERERE S | EHSHERFE B LB L R DN IT, CNETOU T U X CHEH SN TE 2
MO AKREE KIBIZE 22 H O TIER, Lo T, 2D OO EinHER & # I
R DEMBERNZ OV T, A OREME, R R ZEEE 2. A —F —HIEFIC L v
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AA—H — G BT DENEFIEZE DO HOWTHEICEIFBIEA1T 2. v 2o
MEERHE R ELRE ) O BLE D HIZRTE T 2 LT SN D,

Flo. KRB BFEETEASNLIBHNLEZMHICHE L TH, UETCL IZ & - T
B LW CTh 203, RAIHRMEOZ BN & 32 72D Bl LIS 235 E S 5 K %2 B
STWDHN, EROETRR, BIPAZRMICET SN TV 2 HTKEL KIBICHE X 2 5 DTl
2N, RO AR BB E & RIS, AR OFREE IS E 2. A — D —HIFEIC &
DINA R — T — T BT D BAEFTIESEOWTIC OV THERICE MBI 2T 21E, v v &
] O SEHRHE R B BREAE D OB S IR IR e I S B,

B ARG EETHA SN D @EE &R EERIZ OV T, UETCLIZ & - Tl
BIIEATIHEM CTH D, BAFEMMEERE LTX, A > NER, v v T ERE
OEANEEESNDR, 25 OEHMIE UETCL TZ £ THHA S TE 7~ ACSR E/HER
AAAC FERR & e EL OBt HIER R D2 60D, 2 bIC O W TIEARFEEICEIT
ZHEf THEHM T IZ UBETCL 2+ HiiBis CX 2 KEOHNTTH 5, — T, 2L 1EE.
BIERIEES O TE/ERE TRIIEROBRLEFR THY, ZROOEETREIZOVWTIZZ
AUE T UETCL BMTo CX T EBLEOHMAKELB X 5O TR, LEB-T, X
FREW B OB TR DN T, A= —HINFIC X0 a2 17 2032, v 24
OIEEMERFE HEE D OB A HITREIX v S & D,

PlbED X o1z, REEFMEITH LT H o o E it RS BERE ) 13 R &) X
b,

UETCL [ ZA BT OElR 2 BV I I BB H HMEBIESINIC L 2 TERE LTEH
V. WEEEREEHRE L TR COEBINICEAE L TE 5T, WEN 22 58 L C Hik
TEoHL bR EEN BLURTIEA N Ry B\, b U X LB, v NALE
Fr7e ENMY) ICOARFENEREREEZRE L TS, TDD, T ua/NEBEIEA Ny
¥Ry 2 EBHOFEEREEEN, T L CH LT BEINLL 2 ) BEHTOFFHERE
HENEHRZRGT DB CTH D, TOH, REEEIC X D207 @SS O E
WEEHE S ATV e,

— T, X SNHEBEFICH L UIFH -2 EMEORANLEIL /L5720, 7T ung
BB L OH L2 ) BEHIC 4 £0OEFEENEEIND, (L, #Hia/ BEANCEE
ENDEfE BT T A2 PEEO Lo ) BEHZHFET5,) ZOEHEOREIZL D,
R BT HZTY 7 (828,000 Kk Rv) OFRENBULEICRD EBEINDD,
TAVZ 2014 BT H UETCL D 7 U » FAER TR OK 1.8%% 5 H I E iz,
UETCL I3+ PR OMR D AIRE L MW S b, 728, REMROIEY BRITT D872 700E
HRHERFE B B OBH O TEIL 2V,

5) EfEtEICET 27 m Y= b
ARFEED LALFHEIX, U ZIZBT DD~ A4 —7 7 b5 TixEMBE
FHEHHE ] THLIN, AFEOUFFELZBL T, T & 2030 FE2 BEERETIARFED
S EtE & DA MEE UETCL & Ok %@ U TR L T\ 5, 4%, UETCL 2 % i 4
Zl U CEAMEE Mo 7o B D SRl E OB 2D 5 2 L T, REXFHET D
B2 RRE L, EAFHEICHEFEICET D B ESh D,
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(6) FBEOEB S E L DEESME

[t 7 A EBIBEB 7 EE ) IS BWCL FBENE, TR A > 7 7 % GER K OB ) |
W2t L TAAROEIRR R 2 TG0 LT RBIIEEA ICEE LoD EEZITW., v
DIRFRRE Z FBT D REREMAHET S 2 L2 e LTHEIT W5,

KREEIT, VT X O - BEZ IR D EHE OS5 B C o 5 8B ke o
HR - BB T HHEETHY ., (U XEBE HE) TEDLZXENGETHD TR
WA 7 78| (BB)) ) e b, Elo, BAWMEBRMEICIEH TE 5, HAEICHE
MM & DBl & U TR/ N 7 A itk B PAZL &, BB S dE i . = B & (0ot BE EE AR 3
Ezonsn, o ZENE S TEDD [HAROEWRCM AL 2D L2
R BN TWD,

ZOXIIT, REET, BOREOY T FXIIRT A G & QESERR L TED
ENEOMMBREELLE L TORYERH WIS,

10—4—2 AHihtt
(1) EERNE
AFEEOHBIL, B X7 EHEOREEMOIERFETH Y | [FHIOIXEERMEIT 220
V AR, 220/ 132 kV ZERM. 132 kV FEEMR, 132/33kV & LT 132/ 11 kV £
RAE O S, AFEOEEKE CTH D UETCL I L 0 ElsfREH I T\ b, K
FETITIINOOREOMIREIT D,
IE A BT 2 EAMOEEG ZRMAHE L O, FERIZEBT D Z08E % EHE
BEELTEMRT S, —J. B OB IC 8V TR AR 1 4R Ciitl S v o~
SEMBIREEZDREE L LUEH L, F#FEROEE AT 5,

<EMHfEE>

] _ | 2R . | »s |=8 Foan | oaan

Al ELEEM EREEM [ﬁi] @ | (MVA] | km] | (2022 %) (2030 £)

[%] [%]

220/132kV EERF | TOvH 250 1 250 | N/A 48 50
220/132kV ZEERT | $1L0/ 125 1 125 | N/A 29 70
220/132kV ZEERT | $iL0/ 125 1 125 | N/A 29 70
220/132kV ZEERF | 7AN 125 1 125 | N/A 28 64
220/132kV ZEEFF | 7AN 125 1 125 | N/A 28 64
132kV X ER L3/ FYUAFE 240 1 240 26 44 69
132kV £ E#R FRURE o5 147 1 147 10 14 14
132kV £ E#R FRURE o5 147 1 147 10 14 14
132kV X ER FTIUAE FIUR 240 1 240 5 7 4
132kV £ E#R FRURE VAVIAE 4 240 1 240 13 3 26
132kV X ER Hhosd [V § 240 1 240 6 11 21
132kV X EH v DVA P 4 L3 240 1 240 6 11 21
132kV X ER HhrSd ho3 240 1 240 5 4 4
132kV EEHF Hhok5de Lk Ry T 240 1 240 10 5 24
132kV X E#R Hh3 Lk Ry T 240 1 240 6 12 41
132/11 Z£&EF LRy T 20 2 40 | N/A 45 68
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2 5 | 52 |28 jﬁﬂf/’i'?; it
i | EREEM EREEMm [ﬁv%] IEI.%-\E [MVA] [_km] (2022 %) (20'3“0 &)
[%] [%]
132/33 &R Lk Ry T 40 2 80 | N/A 45 66
132/11 EEFR Hho3 20 1 20 | N/A 25 60
132/33 E&ET ho5 40 3 120 | N/A 28 63
132/33 EET Jan 40 2 80 | N/A 39 50
[ERC] TREFAER] = BEov—27 A% [MW] +  GEARE [MVA] X J13 95%)
<ZhEREE>
## |, | 5g |58 | smex | apan
Al EALEEM ELLEEm [ﬁv%] @ﬁ;% [MVA] [_km] (2022 %) (20’30 &)
[GWh] [GWh]
220/132kV EEfR | TOvAHY 250 1 250 | N/A 781 827
220/132kV EEFT | #iLa/ 125 1 125 | N/A 237 576
220/132kV EERT | 1L/ 125 1 125 | N/A 237 576
220/132kV EEAT | 78/ 125 1 125 | N/A 233 528
220/132kV EERF | 70/ 125 1 125 | N/A 233 528
132kV ZEEH A= FIUARE 240 1 240 26 694 1083
132kV X EH FIUARE o5 147 1 147 10 131 131
132kV X EH FIURE |5 147 1 147 10 131 131
132kV X EH FTIYURE FIUAR 240 1 240 5 103 67
132kV X ER FIURE v NIAGF 4 240 1 240 13 49 416
132kV X EH HhoRSdt a3 240 1 240 6 169 330
132kV X EH HhoRSdt a3 240 1 240 6 169 330
132kV EER v AP Hho5 240 1 240 5 64 64
132kV £ EH HhoRSd LRy T 240 1 240 10 76 386
132kV £ EH Hho5 LRy T 240 1 240 6 194 639
132/11 &R Lk Ry T 20 2 40 | N/A 118 177
132/33 E£EFR LbyoRsT 40 2 80 | N/A 237 348
132/11 E&EM HhI5 20 1 20 | N/A 33 79
132/33 E&EM HhI5 40 3 120 | N/A 217 493
132/33 E&ERT Jon 40 2 80 | N/A 204 263

[ERR] [EMET =)
[HAT] JICA R

= RO — 7 AW [MW] X 8,760 [FFRI/4E] X FAME 75%
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(2) EVERIRR

SR REETOXEK FHEI DN R - SRR A
(W x5 953) (BUR & R )

Lo Bt S - SRACTE | > 132 kV A EREBARALE | > U4 v & TR EREAEE R D A0
AOBMEEZRLET | @moyx 7 A AR PR 8 % AU T
o Lt o= > EEERIEHETRO | 5T LickV. ZAAZEALELE

ECPN FHECBT D E N ER— SN D,
> BREBFTOEAN > UH U ETITELTEAEBENEN G
BN RIS EMR A RFEETHAT
HZEIZKY, ENEEALEE

FHENCBE T H N ERE S D,
> U VA TIRERLEAEEN DD
BEWEEN 2 A EECTEATLI L
2L, EETEERE, BEEE
TN Z DA fG Hi e JE 3~ O G 23 e

FFans,

2. 220 kV IEEBROEM | > 220 / 132 kV 7 u "L | v H U X CIXEHTEERILT 5 BB
BlOE e ~O | o ia T 220 kV REHR A FE LTV DA, ([
PR BEPAE 250 MVA) | [ HOTREORY-ZHE L TWH N

» 220 / 132 kV #Fra = | T EREA~OMGGIZRT 5 220 /132 kV
I BT A BT O ek EEITAEEDRIBICHEHB SN D,
AR E 0 375MVA) | GHERT) &FFAR : 500 MVA
(FHE#%) GFHA = : 1,125 MVA

3. W NTEMEOM | > A by Ny EE | ANy Ry BTN 220 / 132 kV
%’Tﬁ%:kgéfﬂa AT D 2 EREME 7 NPT R UN220 / 132KV BT A=
fBREOLE JSERTR & e S L A 00 P 7 e 0D

ROEEREENTHAHICHLEDLLT,
2 ERBEDR TR TRy, Z07k
D, RERE A CU-%A . MERMKIT
BIRE L WVLHHICE > TEBRAEL
LBMRICH D, AEETHREEIC 2
BERGEEZEATHZ LICEY (RE
¥EDOZHETE O HEEFK (2030 4F) O
TEAE L TH . RIZEEHT ORI K
PR TE DKM E CHUE A 23k
EIND,

4. BREIAESEEOMI | » 132 kv H AHERBIFLE | Ao ST EBEIES %L EEOR KT

A RE 74 ¥t 18 X i o B
FEHANT DFAN

(A2 UN
> EAAE BKGh AR O

O kot L 72 il s i PR S L E T H
Do LU G, NAFEMGTH D
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KEHETORR

FEH O - SRR

=TT DL E =
— L FhNICEI L -3
8] D FZHL

RIE] OV Ea—0D%
fit (AR 3 A B g e OY
A S B AR B s T 32
i)

> Eftor v 2—IZAIL
Vi) AT SV el S
DRIE - FEi

ARIEH (W 535 (BLIR & R
CUN HEE TH Dm0, RGN Z DK &
> 132 kV EER~D4[F] | RIEFE LD, REHXTIX, VAT X T
FBREREE D& A BEIZE ANEREN 5 D H A Ktk BE P &
> EEEFEA~D 2 VU K— | [T A, ARRICR T #7222 By 2 83
T OBEDOEA Lo METIHE—HHTHLN, U F
TIEH 28 A LD 2 HifroE
NEEZWRT LIk, 5%
A A R I8 9 D ic B i BR RS 23 FT R
L s,
. BEAFOEE i~ A | » UETCL @ [EEMEER | AEEOWERME TIL, 220 kV EER

DOAEZNEH . HHEEMEE T 54
A i BR B T e OV AR B (Gt R
MEOEMOEBEAN, LAbhy Ry ok
WATO 2 BRAMEE, B X7 wHiE
O it 38 B A B 62 d 1T B AR A 72 3R
EfE- A2 B L LC, UETCL ® %%
MEBIRERH | AL Ea—LAnb, &
METHAREELTWVWD, ZhicESx=
AUR—R FNEIBRBELTNDHED,
ARFEZEOFERIT, ARFZERFRERH O Xt
GY A NEWUOE NG S EICHE F
HZ LR R T BRI A E
HAH) 72 4587 C 1 0 S 72 28 7B R
OREEFHE %S T ki
THILENTED,

. EEBEICRT HLEE
FIT =5 i R L2 e 9 B fit
& 11 O e

> BEVAEFT OEA

B X7 EEE OB B ITER bR < A
Bl b & % 728 | BH PHE i K OVAE FE Rk fi 70
1 50 Fb—7—IZBfii Sz B0
BEN A BT T, [ T o I3 L
SHIBRES N D, AFHET, HHLE OB
FAFICAI L7, PHPHER (R & 2R 28
Mx ok L—7 =B s oo
BEAETZEANT LI LICE 0 G54
BEICHR T 5 EBEHFFICB VN THIEH
TE %,
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(3) TR=ERNEH 2 DY EOHEE

ARFEFEIL, X7 HHEE OB I EME O HE TR T & 5 A3,
EEBEENERENDL D, TXAX—OFNERAMEESN S,
WL L R DAL AR E O — IR = 3L X —HIBUZ D728 % T2
D, WERATATH LD _BILRFOFHEOEIZTHFET 5,

WA IC D&, RF¥EL T L 7=%
XL, £10—4—2.

A RTEED K B4,

Z DREHEOMEBIL, FEIZ

1OXHICHEES N,

£10—4—2. 1

ARHFEFEIZLY 220kV EEBHEO

B & Eh LR WIEEOXERKIT, B — 7 RE

ABEICKLIE—VHBEEERX

v — 7 G FEEFEM LN — A LI L2 — A
(Without Case) (With Case)
MW MW MW
2020 518.0 273 17.9
2022 567.0 27.2 19.0
2030 987.0 44.0 29.7
[HAFT] JICA i A
[AFEAEPHFE R 2014 —2030) (278 S5 HAMHIBROME, 2030 4O RFAM RO

TEM 75% % EL, £10—4—2. 2®2ﬂa_rﬁaﬁﬁ@ﬁ%7w%ﬁiz&ﬂ
5. 2030 i Ic s iéﬂﬁ@ﬁ$%%®§i#%%ﬂﬁm4ﬁ WCHEEE N L2
A (Without Case) . 5SFIEHICHF ¥ %2 L7-54 (With Case) Z/”37 GREELE KO /)
RKIFARLLE LTCHEE) %bﬁf\Hﬁ_rﬁaéﬁ%ﬁ%lrbtﬁﬁ%llo—4—
2. 1T/, R10—4—2. 27Tk, [EEMEBAIKEEIE 2014—2030) OF — X & E
2@0%%8~7&LT%10—4—2.1@&—7@%&%waébﬁ1o—4—2
2 O HAMFEFRE T L CIIEREO RFAR 2 )T 5 L 2030 FORFAME 75%I1C—
T5) ., £10—4—2. 21T X2, RFEELZFELR2WIGEOFEMOEERKIT
%Bl?Mth%é@ Ix L, %%%%%Lt A 156 T MWh & 72 b7-8, ARFE¥E
ZEVK TS T MWh OEBHEDEHIBIND REL TH D,
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£10—4-—2.

2 BROZEERX

Model Model Without Case With Case
hour Ratio Factor | Transmission Loss | Transmission Loss
% =Load’ MWh MWh
0 65% 42% 18.59 12.55
1 55% 30% 13.31 8.98
2 55% 30% 13.31 8.98
3 55% 30% 13.31 8.98
4 57% 32% 14.30 9.65
5 60% 36% 15.84 10.69
6 70% 49% 21.56 14.55
7 77% 59% 26.09 17.61
8 80% 64% 28.16 19.01
9 80% 64% 28.16 19.01
10 80% 64% 28.16 19.01
11 80% 64% 28.16 19.01
12 80% 64% 28.16 19.01
13 80% 64% 28.16 19.01
14 80% 64% 28.16 19.01
15 80% 64% 28.16 19.01
16 80% 64% 28.16 19.01
17 80% 64% 28.16 19.01
18 80% 64% 28.16 19.01
19 88% 77% 34.07 23.00
20 100% 100% 44.00 29.70
21 98% 96% 42.26 28.52
22 80% 64% 28.16 19.01
23 70% 49% 21.56 14.55
24 65% 42% 18.59 12.55
Total|per Day 634.71 428.43
Totigzr Year 365 231669 156377
LHFT] JICA A [HiFT] JICA FRAE [

U HNNE T RIS IR

10—-4

0.6237 t CO2 / MWh

A ERFEARED
DI LToax

— 2.

BM10—4—2. 1

BEINTEBY, AEMZREE LTS, &
SITHE BB O PR Z T, [ARO A BEMOPEHREE S &I
B OB R E 40% & FE L7284, IMWh OF ﬁ%é%&.ﬂ# LIk vgriEah s =
bk b o REOPERENL. X @-DIZRT LD

£10—4—2. 3 BHAIBEHZRESK
R AE o> il A RV E 8 e R 3L
— iR K 25.7 GIt 0.0247 tC/GJ
L3 37.7 GJ/K 0.0187 tC/GJ
A Eh 39.1 GJ/kl 0.0189 tC/GJ
AL RIRAT A (LNG) 54.6 GI/t 0.0135 tC/GJ

[HIAT] BREGA /R PE 4 (2028.2) IR EZ R A A PR BHGE -

0.0189tC/GJ X 3.6 GJ/MWh = 40%

WAl i FEHEHFR 2% 0.6237 t CO, / MWh ZHi#EE L, 1 0—4— 2.
LEHEEE L LI BLIRFBOHIBEEZHEET D &,

BARBHEETIL

Z. 0.6237tCO,/MWh & 725,

WiE~==o 7 (ver 4.1)

F*10—4—2.

I D, Lo T, AFEIZLD =X —FIH ORI 2 b FHEH o Hil K
%gﬁf‘i‘%@“k M 47T Ty CoOEWIRERERD, — ., UVHVHXOERI v A
B EEALABFEEIIKNDBRETHL70, FHIIESLSETNHIEN, KSR EXR
0)5'5%%\[:5%557'7%@ VT R 0%FRRE CIRET D L EEO bR FEPEH O HIEE ii

4.7 F > CO, T2bbh, FERMST R COEE, BN REBLTH D,
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K10—-4—2. 4 KFXRITLI-BRIERRPHEZZEOI R LT —FADERLOHE

HHA FEATE HAL

Ak R SR HE i oD I 46,960 | t CO,/ 4

FEEfE (Without Case) 144,492 | t CO,/ 4F

FEHEEE & 6,484,590 | MWh / £

IR AR R 231,669 | MWh / 4F
b R FEHE AR 0.6237 | t CO,/ MWh

Wi (With Case) 97532 | tCO,/ 4

FIIEER K 156,377 | MWh/ 4£
kiR FEHE R 0.6237 | t CO,/ MWh

[HAT] JICA 74

10—15






WO B kR
N &






g -1 WAEME - K4






1. AEABR -K4
(1) F—KREHFAE

K 4 54 B
B E AR S EY e 2015429 H 6 H~10 H 10 H
Voo R Et i 2 2015429 H 6 H~9 H 25 H
EH B 2 AR R A 201549 H 6 H~10 A 10 A
fEIE N KRR 1 2015429 H 6 H~10 H 10 H
R KRR 2 201549 H 6 H~10 A 10 H
Fal) Fav VATV s R T 20159 4 6 H~10 A 9 H
JEH I T8 5 B 5 JREL AR A 1) 53 AT 201549 H 15 H~10 A 10 H
HER R E B BE A 2 il S 201549 H 6 H~10 A 10 H
oA SR U RN T ] 201549 H 6 H~10 A 10 H
TRE e AR - T 201549 H 6 H~10 A 10 H

() B RBLMFE

K 4

e

BB R

20154 11 A 21 H~12 A 19 A

ANE R

20154 11 H 22 H~11 A 28 H

RS 7

20154 11 A 21 H~12 A 19 A

T B % 7B A i 2015411 H 8 H~12 A 19 H
fEEN IE PEER 1 20154 11 A 15 AH~12 A 19 A
JRH T TR 15 P TS VLl A 11 53 AT 20154 11 H 21 H~12 A 19 H
HER PRSE Rt S RE 20154 11 A 8 H~12 H 12 H
oA EI SR SR A 0 A3/ M 53 R - 20154 11 A 8 H~12 A 19 H
SUi - T BT AREE - AR E 20154F 11 22 H~12 A 19 H
KEEA G At 2015412 H 6 H~12 A 19 A
) B RHELHFIERM R
K 4 Y 19

s B

798 5 JoF 5 L 8 4 1) 3 T

201641 A 24 H~2 A 3 H

Al-1




4) BZRBELHMAE

K 4 824 1
R AR LS e i 2016 4£ 2 H 27 H~3 H 23 H
ANE Rl 8 A5 /A2 FR R 2 2016 422 H27H~3 A 5 H
= A %% 7B % fid 2016 4F- 2 H 27 H~3 H 24 H
fREN 1E KR 1 2016 -3 H 5 A~3 H 25 A
=i B 0% 375 Bk 75 REL i 5 11 53 AT 201643 H 16 H~4 A 2 A
7 Wl BBt S B E 2016 -3 H 13 H~4 A 7 H
Ui SR AR EE - A 2016 42 A 27 H~3 A 23 H
KB EA & At 2016 43 H 13 H~3 H 27 H
KOF O BB 2016 4F 3 A S H~3 A 18 H

(5) %5 U R 3 I A&
K 4 524 1 1]

INE K

N

T /R A R T 18]

2016 26 H 14 A~6 H 23 H

S SO 7

SRR 2

2016 /-6 H 14 H~6 H 23 H

g i

ARt -

g={l}

]

2016 26 H 14 A~6 A 23 H

Al-1
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2. BifRE (=) VAR

HELA
FA%s - BHE - RRAEBAREA
Ministry of Finance, Planning and Economic Development (MOFPED)
BIE KA ERRT RoSA H—
(BlEEER ) - RiE® 7 2 —B%)

Economist, Development Assistance & Regional

W

i

Mr. Denis Mugagga

Cooperation

TRNVX —GEBRRE

Ministry of Energy and Mineral Development (MEMD)
Hon. Eng. Simon D’Ujanga
Mr. Fred Kabagambe-Kaliisa

Minister of State for Energy

Permanent Secretary

C-wapsii:lln
Electricity Regulatory Authority(ERA)
Dr. Geofrey Okobi Director Economic Regulation

Mr. Ivan Karau Kisembo Senior Projects Engineer-Development

A REN

Uganda Electricity Transmission Company Limited (UETCL)
Mr. Eriasi Kiyemba Managing Director / CEO
Mr. William K. Kiryahika Deputy CEO

Mr. Buhanga Boneventura
Ms. Rachel A. Baalessanvu
Mr. Valentine K. Katabira
Mr. Frederick C. Zesooli
Mr. George Rwabajungu

Mr. Mutyaba Christopher M.

Mr. Jenkins Miiro Nelson
Ms. Pamela Kanyunyuzi
Mr. Masereka Enos Bright
Ms. Diana Nakabugo

Mr. Mark Namungo

Mr. John Othieno

Mr. Herbert Opolot

Manager Planning and Investments

Senior Planning Engineer

Manager — Operations & Maintenance
Manager - Human Resource & Administration
Manager - Finance, Accounts and Sales
Senior Maintenance Engineer — Substations
Senior Business Analyst

Business Analyst

Planning Engineer

Planning Engineer

Senior Power Analyst

Principal Environment Officer

Principal Procurement Officer
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Mr. Mukasa Fred

Mr. Deride Luyima

Mr. Asen Habumugisha

Mr. Kironde Jimmy

Mr. Andrew Geno Omalla
Mr. Mukwaya Paul Mathew
Mr. Muwambi Erisa

Mr. Ocom Justin

Mr. Kahororo Job

A v FELEAH

Principal Development Engineer
Technical Engineer

Senior Surveyor

Senior Control Engineer
Technical Officer Projects
Technical Officer (Maintenance)
Surveyor

Drawing Office Supervisor

Draughtsman

Uganda Electricity Distribution Company Limited (UEDCL)

Mr. Laurn Bamanya

EERE BB
Office of the Solicitor General
Mr. Christopher Gashirabake

U H v HERR
Uganda National Roads Authority

Mr. Ongom Justine

7 A Atk
UMEME Corporation
Ms. Patricia Ocan

Mr. Hiire Nicholas

YA ¥ AARE KRG
Embassy of Japan in Uganda

fm i

AT IR

B EA

H¥ &1

e AR

PRy AR

Projects Manager

Director Legal & Advisory Services

Manager of Maintenance

Asset Investment Planning Manager

Senior Planning Engineer
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JICA U 7 v 7 EHH
JICA Uganda Office
RS ]
FAR RESE
JIGD 1 —
Pl FR

ATk
Kk
TR
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Minutes of Discussions
on the Preparatory Survey
for Greater Kampala Metropolitan Area Transmission System Tmprovement Project
between
Uganda Electricity Transmission Company Limited (UETCL)
and
JICA Preparatory Survey Team
(Draft Final Report Explanation: Fourth Field Survey)
Dale: 21 June 2016
Kampala, Uganda
JICA Preparatory Swrvey Team (hereinafter referred to as “The Team™) led by Mr, Masatsugu
Komtiya (Yachiyo Engineering Co., Lid.) conducted the fourth field work on (he preparatory survey for the
Greater Kainpala Metropolitan Area Transmission System Improvement Project (hereinalier referred to as

" June, 2016 and had a series of discussion with the officials of UETCL

“the Project”) from 15 June to 22
regarding the draft final report. The First Preparatory survey commenced in August 2015.

Although the basic understanding and agreement on the project during the field survey is subject
to change following further discussions during JICA’s appraisal mission scheduled from the begmning to

the middle of July, 2016, the both parties understand and agreed the following items.

1. Contents of Draft Final Report
The Team submitted the Draft Final Report to UETCL on 10" of June, 2016 and explained the
contents of report during the field survey im Kampala.
In conclusion, UETCL agreed to the contents of the report in principle and the Team agreed to receive

comments to be provided by UETCL and reflect them in the Final Report.

2. Required technical specifications for equipment
The Team explained that from the views stated below, technical requirement should be considercd to
key cquipment, namely; mobile substation, Gas Insulated Switchgear (GIS), transformer (TR) and

High-Tension Low-Sag (HTLS) conductors.

No, Consideration M0b11.e GIS TR HILS
substation conductors
[ | Manufacturing expericitce, considering high quality @) O O ©
and reliability
2 Criteria to type test reports for the qualily assurance O O @) 0
3 i Endurance of vibration, considering the ocenrrence of @) O O
earthquakes in Uganda and during the transportation
4 SF; gas sealing with the consideration of environment O Q
protection and maintenance
5 GI8 Equipment for mobile substation to be {illed with Q
8Ty gas at mnormal working pressure before
transportation to site, considering the public safety
& | The mobility requirements on Ugandan Roads @, .

fRemark] Circle (O) shows equipment applicable to cach consideration,

g
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UETCL understood the necessity to observe these views and thus agreed to add to the specilications

described in the Appendix-1.

3. Harmonization with the other donors projects
UETCL explained that the anticipated comumissioning time of Kawanda-Masaka Line funded by the
World Bank and Mukono Substation finded by China Export-Import Bank are as (ollows:
(i) Kawanda —Masaka Project: End of June, 2017
(i) Mukono Substation Project: End of November, 2018 (Thirty months afier Site Hand-over date

which took place in June, 2016),

Thercfore, both sides confirm that by the expected time for commencement of works for the Project,

mn Janvary 2019, above-mentioned projects will be commissioned.

In case that the above-mentioned projects delay for any reason, UETCL agreed to make actions for the

Project stated below witlu its own budget;

(i) 220 kV transmission lines connection work (Related to World Bank)
Since 220 kV transmission line branch towers arc installed in the Project, UETCL is required o
connect the 220 kV transmission line between the branch towers nnder the Project and the towers
of Kawanda-Masaka Project (World Bank) and to carry out necessary work [or setting the related

protection system for the fransmission line.

(i) Final cabling worlk between GISs of New Mukono Substation (Japan) and Mulono
Substation (China) (Related to New Mukono Substation)
The project is planned to lay 132 kV cables between New Mukono 220/132 kV Substation to
Mukono 132/33kV Substation and cables to be commected to transmission line toward Namanve
Sounth Subsiation,
Even in the event of delay of Mukono 132/33 kV Substation, the Project will constract two cable
heads (onc is for sending to Namanve South Substation through 132 kV transmission line and the
other is for sending to Mukono 132/33 kV Substation), and UETCL shall conduet the final
conuection work between the cable heads and overhead lines and necessary work for related
protection system,
Both sides also confirmed the contents of Appendix-2, stating the impact of delaying other donors’

constructions.

4. Further schedules of Environment Iinpact Assessment (EIA), Abbreviated Resettiement Action

Plan and License from National Forestry Authority
UETCL agrees to conduct the further schedules as stated below:

(i) EIA Permit
ETA Draft Final Report will be submitted from AWE, which is hired by the Team, to UETCL

o 7
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around 23™ June. After UETCL’s review, the comments will be submitted to AWE, UETCL shall
submit the Final Report to NEMA for the approval. After the submission of the repott, AWE will
respond to any comments from NEMA. The expected time of obtaining the EIA certificate will
be the 15™ of September, 2016. A copy of the certificate from NEMA will be sent to JICA by
UETCL.,

(i) A-RAP (CGV’s approval)

AWE shall submit the A-RAP Dralt Final Report to UET'CL and the Team on 24" of June. After
that, UETCL and the Team shall commence the review and provide any comments to AWE,
Based on these comments, AWE shall submit the A-RAP Final Report to UETCL and UETCL
shall submit it to CGV accordingly.

The proposed time of UETCL’s submission of A-RAP Final Report to CGV will be 11" of July.
After the submission of the report, AWE will respond to any comments from CGV, A copy of the
approval document will be sent to JICA by UETCL.

(ii)) License from National Forest Authority (NFA)
UETCL informed the Team about tentative schedule of the NFA license as follows:
< NFA’s survey: 2 months, from beginning of June to end of July, 2016
< Clarification meeting between UETCL and NFA on compensation fee: 1 moith, from the
end of July to the end of Aungust, 2016,
< Disbursement of compensation fee by UETCL to NFA: by the end of September, 2016.
UETCL also confirmed to continue to make the necessity proccdures as stated above for

obtaining the licensc from NFA by the end of September, 2016 and report the result to JICA.

5. Requircment for mobile substations

UETCL requested the following features to the mobile substations to be procured under the Project.

The Team agreed to reflect these specifications into the Final Report.

(i) UETCL requests to provide one trailer head to cach set of mobile substations. The Team
confirmed it.
(i) UETCL proposed that mobile substations be designed for use at substation sites and two methods
of connection to existing busbars are considered as below:
< Connection method 1: Cable
Overhead conductor — mobile cable head — cable — mobile cable head — Overhead conductor
— Bushing of primary voliage side of GIS
< Method 2: Overhead conductor
Overhead conductor — Bushing of primary voltage side of GIS
Therefore, UETCL requested the project to provide equipment for above-mentioned two different
connection methods for the connection to the existing busbars as accessories to cach set of

mobile substation. The Team conflirmed i,

//4//
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6. General layout plan and single line diagram of substation

UETCL agreed the substattons to be rehabilitatcd / constructed by the Project are designed as

Appendix-3 shows,

Appendix:
1. Technical specifications
2. The impacts of delay of other donor’s constructions

3. General layout plan and single line diagram of the substations

gl O

i
Mr, Masatsugu Komiya Mr. Eriasi Kiyemba
Chief Consultant Managing Direcior / CEO
Yachiyo Engineering Co., Lid. Uganda Electricity Transmission Company
Limited (UETCL)
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Appendix-1 Technical specifications

(1) Mobile substation

1)  Draft requirement for prequalification

>

To have at least five expericnces to procure high voltage mobile substations

(Primary voltage: at least 66 kV and at least onc shall be 132 kV or above).

To have at least fifteen years of transformer manufacturing experience (132kV or

above)

To submil the procurement certificates for the five expericnces of the mobile

substations supplicd

To submit the type fest report including lightning impulse test certificd by

laboratory satisfying ISO or equivalent

2) Draft tender specification

Key specifications are stated below.

»

Mobile substation equipinent which mcludes the 20MVA 132/33-11kV transformer,
swilchgear facility and substation facilitics in different trailers to secure both

mobility enough to move within Uganda.

Capability of moving on 12% of the uphill and turniug which cnable to enter into

the road with its width of 7.5 m.

Low noise (70 dB or less)

Table 1 Main specification of the mobile substation

132/ 33 kV — 11 kV Multi ratio mobile substation

(&) Local monitoring system

Nao, Description ! Specification
<Common specification>
(1) Standard IEC or equivalent
) Composition Considering the road condition of Kampala Metropolitan

Area, it shall be a separate type comprising of primary side
mobile switchgear, mobile transformer and secondary side

switchgear

&) Operation condition At the commissioning, the equipment shall be fully ready to
be available al any necessary sites. (To be mobilized with
tully equipped)

(4 Connection method Connection between existing busbars and primary side
mobile GIS shall be done by either cable or overhead
conductors.

(5 SCADA system SCADA terminat unit shall be equipped

active power, energy, etc.) shall be equipped.
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Appendix-1 Technical specifications

132 / 33 kV — 11 kV Muiti ratio mobile substation

No. Description Specification
{7 Altitude Between 1,000 m and 1,500 m
(&) Accessories Mobile post insulators, mobile cable head, lightning an‘estmL
power cable ete. to be connected between the switchgear an
transformer etc,
(9 Tolerable vibration in operation 0.3G (Resonance sing wave 3)
(10 Tolerable vibration during 3G (Marrum road)
transportation
(n Other Vibration recorder shall be [mished for the mobil
transformer.
<Mobile transformer>
(1) Capacity 20 MVA
(2) Rated voltage Primary: 132kV
Secondary: 33 ~ 11 kV
(3) Tap position Primary
(4 Tap range 132 kV +5%/-12,5%
(5) Fap number 17 taps (+4 taps/-15 taps)
(6) Grounding system Primary: Neutral direct grounding
Secondary: Direct grounding
(7) Auxiliary transformer
- Primary 3Z3orlttkV
- Secondary 0.4kV
- Capacity 100 kVA
{8 Cooling system ODAF
€] Impedance To be informed by the detailed design
(10) Insulation oil tank To endure abnormal internal pressure when the three-phase
short circuit fault happens.
(1D Others Each parts of mobile substation shall endure against

eleciro-magnelic power caused by three phase short circuit
faults and vibration during transportation

<Mobile switchgear>

(O Voltage 132 kV Primary), 33-11 kV (Secondary)
(2 Breaking method Gas insulated switchpgear (GIS)
(3) Insulation mode SEs
4 Secondary feeder number 2
(5 Gas pressure during the 0,15 MPa or less
transportation
(&) Gas leakape rate 0. 1%/year or less
(7) Other Secondary voltage switchgear shall be equipped into one
separated trailer or together into mobile transformer
<Vehicle>
ey Maximum gradient 12%
@3 Turning radius To be capable of entering into road with the width of 7.5 m.
&) Gross Vehicle Weight (GVW) GVW limitation is 56 ton.
(4 Number of axle Manufacturer standard

Maximum axle load is 8 ton or less

ﬂ,

iz
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Appendix-1 Technical specifications

(2) Gas Insuiated Switchgear (GIS)

1)  Draft requirement for prequalification
» To have records of manufacturing GIS, which satisfies the technical specifications on
Table 2 and Table 3 beyond 15 years

» To submit five procurement certificates from electric power companies

# To submit the type test report including lightning impulse test certified by laboratory

satisfying 1SO or equivalent

2) Draft tender specification

Key specifications are stated below.

» The equipment is able to be dircctly connected to power transformer (applied to
Kawaala Substation)
Table 2 Specification of 132 kV Gas Insulated Switchgear

_____ No. Description Specification

(0 Standards 1EC, JEC or equivalent

(2) Model Outdoor

(3) Busbar Double bus

(4) Gas leakage 0.1% or lower per year

(3) Rated voltage 145kV

©) Rated current To be informed by the detailed design
(M Rated interrupting current 31.5kA

(8) Rated short-time withstand current (short | 31.5 kA (3 sec.)

time)
(9) Rated basic impulse withstand voltage 650 kV
(10) | Rated power frequency withstand voltage | 275kV
(1 min.)

(11) | Auto-reclosing Three phase bundie
(12) | Operating sequence 0-0.3 sec.-CO-3 min.-CO

(13) | Current transformer 6 CTs/phase

(14d) | Voltage tramsformer 3 CVTs/phase

(15) | Tolerable vibration 0.3G (Rescnance sine wave 3)
(16) | Tolerabie vibration during transportation 3G

(17) | Gas leakage rate 0.1%/year or less

(18) | Other - To be accessible to the local panel without using

ladder,
Table3 Specification of 220 kV Gas Insulated Switchgear

No. Description Specification
() Standards [EC, JEC or equivalent

(2) Model Outdoor

3 Busbar Double bus

(4 Gas leakage 0.1% or lower per year

(3) Rated vollage 245 kV

Y
7
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Appendix-1 Technical specifications

(6y | Raled current To be informed by detailed design
(N Rated interrupting cwrent 40.0kA
(8y | Rated short-time withstand current (short | 40kA kA (3 sec.)
time)
(9) Raled basic impulse withstand voltage To be informed by detailed design
(10y | Rated power frequency withstand voltage | To be infonned by detailed design
(1 min.)
(11) | Auto-reclosing Three phase bundle
(12y | Operating sequence 0-0.3 sec.-CO-3 min.-CO
(13) | Cwrent transfonner 6 Cls/phase
(14) | Voltage transformer 3 CVTs/phase
(15) | Tolerable vibration 0.3G (Resonance sine wave 3)
(16 | Tolerable vibration during transportation 3G
(17y | Gas leakage rate 0. 1%/year or less
(18) | Other - To be accessible to the local panel without using
ladder.
(3) Transformer
1)  Draft requirement for prequalification
» To have at least five experiences to procure power transformers (Primary voltage:
132 kV or more).
»  Tohave at least fifteen years of manufacturing experience
> To submil five procurement certificates from clectric power companies
» To submit the type test report including lightning impulse test cerlified by
laboratory satisfying ISO or equivalent
2}  Draft tender specification
Key specifications are stated below.
» Low noise (70 dB or less)
Table 4 Specification of the transformer
No. Description Specification
(D Starrdard 1EC, BS or equivalent
(2) Capacity (To be specified depending on project site)
3 Rated voltage (fo be specitied depending on project site)
() Tap position Primary
(5) Tap range +5%/-12.5%
(6} Tap number 17 taps (+4 taps/-15 taps)
{7 Grounding system Primary: Neutral direct grounding
Secondary: Direct grounding
(8) Auxiliary transformer
- Primary 33kV
- Secondary 0.4kV

/%/
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Appendix-1 Technical specifications

No. Description Specification
- Capacity 100 kVA
(D Cooling system ONAN / ONAF
(10) Impedance (To be specitied depending on project site)
(1) Altitude Between 1,000 m and 1,500 m
(4) High-Temperature Low-Sag (HTLS) conductors
1)  Dyaft requirement for prequalification
Shown m Table 5 (10), (11)
2) Tender specifications
The items of the specifications which should be well noted are stated as follows:
»  To carry out reconductoring without incrcasing load siress to existing towers.
Table 5 Specification of High Temperature Low Sag conductors
No. Description Specification
(1) { Applicable standards IEC and JEC or equivalent standard
(2) | Type Gap conductor or Invar conductor
(3) | Definition Gap conductor:
The core is Ultra high strength galvanized stecl. The
conductor is Super thermal-resistant aliiminum aHoy. It offers
excellent low sag and current-carrying characteristics at a
high conductor temperature,
Invar conductor:
The core is Aluminum clad invar alloy. The conductor is
Super thermal-resistant aluminum alloy, It offcrs cxcellent
low sag and current-cartying characteristics at a high
conductor temperature.
(4) | Malterial Gap conductor:
Core: Ultra high strength galvanized steel
Conductor: Super thermal-resistant aluminum alloy
Grease: Thermal-resistant grease
Invar conductor:
Core: Aluminum clad invar alloy
Conductor: Super thermal-resistant aluminum alloy
(5) | Nominal diameter Equivalent to Lynx
(6) | Ultimate tensile UTS which Maximum working tension becomes less than
strength (UTS) 36% of Lynx UTS (79.8kN) or equal when condition changes
fromn condition 1 to condition 2.
Condition 1; Everyday stress (EDS)
EDS: Less than 20% of HTLS UTS or equal
Conductor temperature: 26 °C
Wind pressure: 0 Pa
Condition 2;: Worst case
Maximum working tension: Less than 36% of Lynx UTS
(79.8kN) or equal
Conductor temperature: 8 °C
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Appendix-1 Technical specifications

No.

Description

Specification

7

8

©)

(10)
(n
(12)

Current-carrying
capacily at maximuim
operating temperature

Sag condition
{Span; 300 m)

Strength soundness of
tower after replacing
conductor

Supply record
Manufacturing record

Special tools/iraining
by supervisor

Wind pressure: 510 Pa

Greater than 1010 A or equal

¥*#*Calculation Condition***

Ambient temperature: 35 °C

Wind velocity: 0.6 m/s

Wind direction; 0°

Solar radiation; 0.1 W/m®

Emussivity of conductor surface: 0.6

Elevation above sea level: 1,200 m

Frequency: 50 Hz

Maximum working tension is less than 36% of Lynx UTS

(79.8kN) or equal when condition changes firom condition

1 to condition 2.

2) Sag is less than maximum sag of Lynx (7.6m at the span
of 300 m) or equal when condition changes from
condition 1 to condition 3.

Condition 1: Everyday stress (EDS)

EDS: Less than 20% of HTLS UTS or equal
Conductor temperature; 26 °C
Wind pressure: 0 Pa

Condition 2: Worst case
Maximum working tension: Less than 36% of Lynx UTS
(79.8kN) or equal
Conductor temperature; 8 °C
Wind pressure: 510 Pa

Condition 3; Maximum sag
Conductor temperature: Temperature at 1010 A (HTLS)

75 °C (Lynx)

=N O B o B

L

Wind pressure: 0 Pa
To check insufficicnt strength by the follows and to reinforce
tower so that the tower ensures soundness of tower as support
of transmission line after replacing conductor.
(@ Design change of conductor from the existing
design
2 Steel corrosion of existing tower
@ Unequal displacement of tower foundation and
displacement of tower member
@ Quality of tower material
More than 2,000 km
More than 15 years

Gap conductor requires special tools and traming by
supervisor.

Note: If there arc some defects on the existing towers, repair work shall be carded out by UETCL.

&
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Appendix-2
June 21, 2016
JICA Study Team

The Impacts of Delay of Construction Funded by Other Donors

Projects funded by other donors that are related to the Project arc planned to be commissioned long
before commissioning of the Project. In spite of low possibility, completion of these projects may be
later than completion of the Project duc to unexpected rcasons. Therefore, the impacts of these cascs

have been summarized as part of the negative risk management as follows.

1. The impact of delay of construction funded by the China Export-Imporl Bank (construction of
Mukono substation)

Since contract of Mukono substation, Namanve south substation and Luzira substation have been

made together, the following two cascs of delay can be considered. However, operational problenis

will not oceur in both cases.

(Case 1) Only construction of Mukono substation will delay.

Since New Mukono Substation cannot be connected to 132kV transmission line between
Nalubaale Substation and Namanve substation, and power syslem configuration of 132kV
transmission line between Nalubaale Substation and Namanve Substation is almost same as
current power system configuration which components of the Project are not applied. Thercfore,
there are no problems when it is normal state, but 125% overload will occur at 132kV
transnussion line between Kampala North Substation and Lugogo Substation and 121% overload
will occur at 132kV transmission line between Kawaala Substation and Mutundwe Substation
when N-1 contingencies occur at 132kV transmission line between Nalubaale Substation and
Mukono Substation in 2022 cross-section. Howcver, since conductors of these overloaded
transmission lines are supposed to be upgraded to HTLS conductors in the Project, actually

overloads will not oceur,

(Case 2) Construction of Mukono Substation and the other subslations will delay together.
Since Mukono Substation, Namanve South Substation and Luzira Substation are installed for
supplying to industrial parks mainly, delay of construction of the substations leads to reduction of
electric load. Therefore, conditions of power flow will be improved compared to the Case 1.

[Conclusions]

2
/"L
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Power System Operation:
Operational problems such as overload will not occur until 2022 cross-scction.
Construction by the Projcct (JICA):

- Installation of 132kV power cables between 132kV busbar at New Mukono Substation and
132KV busbar at Mukono Substation, protection relay and communication lincs.

- Installation of 132kV power cables between 132kV busbar at New Mukono Substation and
132kV transmission line for Namanve South Substation, protection relay and communication
fines.

Construction funded by the China Export-lmport Bank:
- Connection of cables described in Construction funded by JICA above, and alignment of

proiection relay.

The impact of dclay of construction funded by the World Bank (220kV transmission line between
Kawanda substation and Masaka substation)

Since 220kV equipment in Buloba Substation camnot be uscd, Buloba Substation can be wsed
only as distribution substation (132/33kV, 40MVA*2) which is supplicd from Mutundwe
Substation with Kabulasoke Substation by 132kV lcct transmission line (110MVA).

{Conclusions]

Power System Operation:
Operational problems such as overload will not occur untif 2022 cross-section.

Construction by the Project (JICA):
- Installation of 220kV towers, conductors and OPGWs between Buloba Substation and 220kV

branch towers,

Construction funded by the World Bank:

- Comnection of conductors and OPGWs at 220kV brunch lowers.

- lmplementation of works [or commissioning such as changing settings for proiection relay.
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Minutes of Discussions
on

the Preliminary Survey
for

Greater Kampala Metropolitan Area Transmission System Improvement Project
between
Uganda Electricity Transmission Company Limited (UETCL)
and
JICA Preliminary Survey Team

Date: 2nd March 2016
Kampala, Uganda

JICA Preliminary Survey Team (hereinafter veferred to as “The Tearn™ led by Mr.
Kazunari Nogami (Yachiye Engineering Co. Ltd.) started the preliminary survey for the
Greater Kampala Metropolitan Area Transmission System Improvement Projeet (hereinafter
referred to as “the Project”) in September, 2015 and conducted the first feld survey and second
field survey from September to December, 2015.

In addition, Japan International Cooperation Agency (JICA) dispatched the Pre-fact
Finding Mission in December, 2015 and agreed to the preliminary outline of the Project with
the officials of Uganda Electricity Transmission Company Limited (hereinafter referred to as
“UETCL") which is reflected on the Minutes of Discussions for the Pre-fact Finding Mission
signed on 18th December, 2015 (hereinafter referred to as “M/D™).

The Team has prepared an Interim Report on the project in conformity with the
contents of the M/D and submitted a copy of the report to UETCL.

The Team shall have detailed discussions with officials of UETCL from 29th February,
2016 for the purpose of explanation of the content of the report, and will reflect any comments
arising out of the discussions in the Draft Final Report.

(End)

Annex:
Annex-1: Summaxry of the Interim Report
Annex-2: Interim Report
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Mr. Kazunari Nogami M. Eriast Kiyen{ba
Chief Consultant Managing Director / CEQ
Yachiyo Engineering Co., Ltd. Uganda Electricity Transmission Company

Limited (UETCL)
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The Preparatory Survey on the Project for
Greater Kampala Metropolitan Area Transmission Systemn Improvement

Summary of the Interim Report

JICA Prefiminary Survey Team (the Tearn) led by Mr. Kazunari NOGAMI, Yachiyo Engineering Co.
Ltd. started the preliminary survey for the captioned Project (the Project) in September, 2015 and

conducted the first field survey and second field survey from September to December, 2075,

In addition, Japan Intemational Cooperation Agency (JICA) dispatched the Pre-fact Finding Mission
in December, 2015 and agreed the outline of the Project with the official of Uganda Electricity
Transmission Company Limited (UETCL) on the Minutes of Discussions (M/D) for the Pre-fact
Finding Mission on 18th December, 2015 as attached to this summary of the Interim Report (the

Summary) as per Attachment-1. The Team prepared the Interim Report in conformity with the contents
of the M/D.

The summeary is accompanying the following attachments,

1.

Attachment-1:  Minutes of Discussions (M/D) for the Pre-fact Finding Mission sighned on
18th December, 2015

Attachment-2:  List of the components of Project

Attachment-3:  Location of the Project Site

Attachment-4:  Table of the contents of the Draft Final Report

Components of the Project

Based on the power system plan conducted in the preparatory survey, UETCL and the Team
confirmed the components of the Project as shown in Attachment-2, and agreed on M/D for the
Pre-Fact Finding Mission on 18th December, 2015 as shown in Attachment-1. However, in
consideration of the discussion with UETCL, the following modification and addition of the
components will be condueted for the components of the Project. The location of these Project sites
are shown in Attachment-3.

»  To improve reliability of 220 kV transmission network, 4 circuits of 220 kV transmission lines

shall be led to 220 / 132 kV New Mukonao Substation and 220 / 132 kV Buloba Substation of
the Project instead of 2 circuits. The number of the 220 kV mcoming lines to these substation
will be modified from 2 circuits to 4 circuits in the components list in the Draft Final Report.

As the result of power system Planning in the preparatory survey, it is revealed that bus
arrangement at the existing Mutundwe Substation shall be modified from single bus
configuration to double bus configuration to improve power supply around the west-southern
transmission network of the Kampala metropolitan area fundamentally. The modification work

1
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of bus arrangement at Mutundwe Substation will be included in the components [ist in the Draft
Final Report.

2. Background of selection of the components of the Project

The power system plan is formulated by repeated consultation with TUETCL about jdeal power

system in Kampala metropolitan area in 2030, the target year of the power system plan, with

reviewing Grid Development Plan of UETCL in consideration of the on-going projects as the

background of selection of the components of the Project. Outline of the results of power system

planning is described as follows, The power system configuration of the Kampala Metropolitan Area

in 2030, the target year of the Project for power system plan is shown in Figure 1.

>

The profects which have already been committed are mcluded i the power system plan; ie.,
Namanve South Substation, Luzira Substation and Mukono Substation which will be installed
by another donor in 2018,

To enhance eastern power system of Kampala metrapolitan area through effective utilization of
220 kV transmission lines, 220/132kV New Mukono Substation is planned in power system
plan.

To enhance western power system of Kampala metropolitan area through effective utilization of
the 220 kV transmission lines, 220/132kV Buloba Substation is planned in power system plan.

Power supply to Gaba Substation is secured by effective utilization of 132 KV transmission line
between Muotundwe Substation and Eniebbe Substation currently under construction stage by
another donor via Entebbe Highway Switching Station.

Since strategic planning to reduce social impact is required in consideration that the components
of the Project related to transmission lines are located in Kampala metropolitan area,
High-Temperature Low-Sag wire (hereinafter referred to as "HTLS wire") is applied to the

sections shown in Attachment-2.

In power system plan, 2 circuits of transmission lines between Bujagali Power station and
Nalubaale Substation are planned to be open operation under normal cendition for effective use
of transmission lines upgraded with HTLS conductors without high level of transmission losses.

220/132kV transformer, holding unit capacity of 250MVA, will be increased from 2 units to 3
units at Bujagali Substation in consideration of above mentioned open operation between
Bujagali Substation and Nalubaale Substation.
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Fignre 1 Power system configuration of the Kampala Metropolitan Area based on formulzted

power system plan in 2030

3. Submission of the Draft Final Report

The Team continues discussions with UETCL on the Project and the results of the discussions will be
summed up to the Draft Final Report. The table of the contents of the Draft Final Report is shown in
Atthachment-4. The black-colored sections in Atthachment-4 have been already confirmed in the
Interim Report. The red—colered sections in Atthachment-4 will be discussed with UETCL., sorted in

the Draft Final Report and submitted to UETCL for confirmation.

However, it is paid attention that the contents of the Draft Final Report will be reviewed by JICA and
modification maybe conducted to form the Profect jn conformity with the concept of the Japanese

Yen Loan Project.

In addition, environmental and social consideration for the Project will be described in the Draft
Final Report, based on the report prepared by the local consultant. The survey by the Jocal consultant
will be completed in the middle of 2016. Therefore, contents of environmental and social
cansideration for the Project will be added to the Draft Final Report after submission of the report by

the local consultant.

- End -

List of the components of the Project

Attachment-2

(2) New Mukono Substaticn -Mukono

Substation

Main component Qutline Contents
1. Buloba Substation
(1) 220/ 132 XV Transformer 125 MV A <2units
(2) 132 /33 kV Transformer 40 MV Ax2units
(3) 220 kV Switchgear 1 lot New Construction
(4) 132 kV Switchgear 1 lot
(5) 33 kV Switchgear 1lot
(6) Control building 1 lot
2. New Mukono Substation
(1) 220/ 132 XV Transformer 125 MV Ax3units
(2) 220 KV Gas Insulated Switchgear 1ot New Construction
(3) 132 KkV Gas Insulated Switchgear 1 lot
(4) Conirol building 1 ot
v | 3. Kawanda Substation
;'__ (1) 132 /33 kV Transformer 60 MVAx1unit
=] Upgrade
§- (2) 132 kV Switchgear 1lot
(3) 33 kV Switchgear 1 lot
4. Kawaala Substation
(1)132 /33 kV Transformer 40 MV Ax3units
(2)132 /11 XV Transformer 20 MV Ax1unit
(3)132kV Gas Insulated Switchgear 1 fot Renovation
(4)33 kV Switchgear 11lot
(5)11 XV Switchgear 1lot
(6) Contro] building 1 lot
5. Bujagali Substation
(1)220/ 132 /33 kV Transformer 250 MV Axlunit
(2)220 kV Switchgear 11lot Upgrade
(3} 132 KV Switchgear 1lot
6. 220 kV Transmission Line
(1) Branch point of Buloba Substation — Buloba | Approx.0.9 kmx2cct New Construction
— Substation
E (2) Branch point of New Mukono Substation ~ Approx.5.0 kmx2ect New Construction
g_ New Mukono Substation
Z- | 7. 132 kV Transmission Line
= (1) Buloba branch point-Buloba Substation Approx.0.8 kmx2cct New Construction
Approx.0.8 kmx2cet New Construction
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Location of Uganda in Africa
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The Project 6-1  Financial Evalvation and Sensitivity Analysis. e,
for A 6-1-1  Objective, Evaluation Index and General Assumptions of Financial Analysis.
Greater Kampala Metropolitan Area Transmission System Improvement Project 6-1-2 The Evaluation Period. . )
Draft final report 6-1-3  Weighted Average of Cost of Capnal (WACC) Financial Discounted Rate ...............
Contents 6-1-4  Sewting Financial Cost.............
6-1-5  Setting Financial Revenues
Chapter 1 Sccial A0 BOOMOMEC .....cocccvmumesrarsesssensommrsrerssmsssssnsessssmesosssessamseseseeeessseesenssessesmsseos 1-1 6-1-8  Setting Financial Cost...vvermoommeooooesooooooooo
[-1 ECONOMY ANA SOCIELY womvervrrersrsssissrscnevennmereeenseeeemssssssesestesssssecerssees s assess s et e -1 6-1-7 Result of Financial Evaluation........... . 6-3
1-1-1 Overview and economic policy............mreresserssserceen 1-1 6-2  Economical Evaluation and Sensitivity ANaIFSis .oooo.oooooooovoerroooer oo B2
1-1-2 Population of Uganda and poputation of Kampala 1.2 6-2-1 Method of Economnic Analysis................ 62
1= MIACTOCONOMIIC 1ovunrnrvariessssssreressssessssssssscecessrsssssssssnsessssess srtssosssssoneeemmeseseeseseeesemsarsssssrasnns 12 6-2-2  Setting of Econonic Benefits
OO 1-2 623 BENOTIL IEIN «.oooooeeeeeics e rcss s eeee et
1-2-2 Industrial Structure..... 1-3 6-2-4 Result of Econemic Evaluation
1-2-3  External Trade
1-3 Trend of Index of Social and Economic, and Current Condition of Urbanization Chapter 7 Environmental and Social COMSIAEIAONS .....oovvvmeeeeeoeeosooeooos oo 7-1
1-3-1 Trend of Index of Social and Economic Related to Power Dement Forecast.............. 7-1  Environmental Tmpact EVAIIZHON coovureeusurs ereemeoeeseeeemesseeseerems oo oeoeoeseseeoes e 7.1
1-3-2 Trend of Index of Social and Economic Related to Financial 7-1-1 Summary of the Project COMPONENS .........uuueoeceeeenreescssmsssesses oo oo oooessosoesesoen 7-1
and Economic Analysis...... 1-5 7-1-2 Outlines of the PTOJEct SHES.....coveveceermmrassaserrr e eeeeeemssrarsosossereeeeeeeeeeeeeseomesesseeeeeoeeeoess 7-2
14 Financial Status and External Debt of the BOITOWlng Country ... 1.7 7-1-3  Legal and Institutional Frameworks for Environmental and Social Considerations.... 7-11
1-4-1 Budget BalAnCe............oevecorisveemrcrersssersssseese et sossssssssssenecsee 1-7 7-1-4  Comparison of the Alternatives.......... 7-14
ToBheZ  REVEILC oo ier oo crevars sttt e nt e osss e ass et 88158 b4 s s nee e eee meeesaeats e oo 1-7 FR e T S 7-16
143 BatemDal DIEDT ..vriiacicorerereresieseucsermansvsssstsestes s eeem s eeseene e mveses e st sttt e seeeeeeeese 1-8 7-1-6 TOR for Environmental and Social Considerations SHUAY oot e senesenas 7-19
1-5  Development Policy and Development Plans in the Kampala Metropolitan Area............ -9 7-1-7 Results of Environmental and Social Considerations SUAY oo 7-21
1-5-1 Second National Development Plan (NDPII)............ 1-5 7-1-8  Impact EvAlutions. .o e cesoss oo severesesrease s
1-5-2 Strategy Plan 2014/ 15-2018 / 19 (Kampala Capital City AUthOrity) . .c.oveveererre o, 1-10 7-1-9  Mitigation Measures ... oo vess e
7-1-10 Environmental Management Plan and MOMOLING ..oo.vovveooeeremeooesss oo
Chapter 2 Background and Circumstances of the Project.......... T-1-11 StakehOlAer MEEE c.ocuvveeveeeveecmsereeeasenecenraeronssemeemeseeseseeecsssessesseeeeoeseseeeee e oo
2-1  Background of the Project - 7«2 Land Acquisition and Resettlement.........
2-1-1 Background and Necessity of the PrOJeCt ------ 7-2-1 Necessity of Land Acquisition and Resettlement. ...,
2-1.2 Circumstances of the Project...co...ormrereerrsvcossssrecenn. 7-2-2 Legal Framework on Land Acquisition and Resettlement
22 Current Condition of Power Sector in the Borrowmg COURTTY covvovnrasisnicsnecereens 2-2 7-2-3  Scope of Land Acquisition and Resettlement ...
2-2-1 Organization of POWer IAUSHY ......vuuvemwumrerreresmsionsseeesemr s ssssssssesesssosroseseesessessessese 7-2-4  Measures of Compensation and Supports...............
2-2-2  Electric Power Policy and Trend of Privatization of Power Sector 7-2-5 Grievance Redress Mechanism......
2-2-3 Trend of POWer Demand vuvumuuuiccececoemsreseeseasaa e snssssninsssscsnssesesesmsssssssseseamssoosesssees 2-10 7-2-6  Institutional Framework ... muonseccoreeoees oo
2-2-4 Electricity Tariff System and Collection Ratio t0 BIllIRg .....oeceeceeeveceresseresseeosssens 2-15 7-2-7 Implementation Schedule
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Technical Memorandum

on
the Preparatory Survey
for

Greater Kampala Metropolitan Area Transmission Svystem Improvement Projeet

between

Uganda Flectricity Transmission Company Limited (UETCL)

and
JICA Preparatory Survey Team

Date: 21 March 2016
Kampala, Uganda

JICA Preparatory Survey Team (hereinafter referted to as “The Team™} ied by Mr. Kazunari
Nogami (Yachiye Engineering Co. Ltd.) started the preparatory survey for the Greater Kampala
Metropolitan Area Transmission System Improvement Project (hereinafter referred to as “the Project™ in
Septernber, 2015 and conducted the first field survey and second field survey fiom September to December,
2015.

Although, the Ugandan side understands that no commitment is made from the Japanese side
concemning the realization of the Project at the stage of preparatory survey, UETCL and the Team had a
series of technical diséussion on the basic design of the Profect. In addition to the contents of the Interim
Report submitted to UETCL on February, 2016, and comments received from UETCL that shall be
addressed in the Draft Fina! Report, UETCL and the Team further agreed to the technical items stated
below from the view of the technical adequacy, The both parties also understand that the project
components, including the items stated below are subject to change during the period to be examined by
JICA.

1. Substation design
(1) Design of the busbar extension at Mutundwe Substatjon
To improve reiiability, UETCL and the Team confirmed necessity to include the modification work of
the bus configuration from the single to double in the Project as shown m Attachment-1 and
Attachment-2.
(2) Utilization of Gas Insulated Switchgears (GIS) to New Mukono Substation
Te secure reliable supply, both parties confirmed to apply Gas Insulated Switchgears to both 220 KV
and 132 kV sides at New Mukono Substation as the substations planned in the eastern area such as
Namanve South Substation, Luzira Substation and Mukono Substation.
(3} Interconnection configuration in the 132 kV side of New Mukono Substation to Nafubaie
~ Lugogo 132 kY Transmission Line
Based on power flow analysis, it is revealed that the double-pi interconnection shall be applied in the
132 kV side of New Mukono Substation of the Project in consideration of bus failure at Mutundwe
Substation, in case that the bus-corfiguration at Mutundwe Substation kept in the single arrangeme;

A2

as the existing, However, the modification work of the bus configuration from the single to double at
Mutundwe Substation is incjuded as the components of the Project as mentioned above. It is revealed
by power flow analysis under the condition that open-pi interconmection ¢an be applied in the 132 kV
side of New Mukono Substation even in consideration of the bus failure at Mutundwe Substation.
Therefore, UETCL and the Team confirmed to apply open-pi interconmection in the 132 KV side of
New Mukono Substation.

{4) Location of the acesss roads to Buloba Substation and New Wukono Substation

<

To avoid additional land acquisition, UETCL and the Team confirmed that the access road (8
meter-width} to Buloba Substation shall be located within the corridor of 132 kV outgoing lines from
the substation, which is reaching the Masaka Road, as Attachment-3.

UETCL and the Team also confirmed that the access road to 220 7 132 kV New Mukone Substation
shall be prepared in the Project by improving the existing road branching from Jinja Road up to the
substation site.

{9} Technical requirements of mobile substations and Gas Insulated Switchge;ars (GI8)
To secure quality and reliability, UETCL and the Team confirmed in principle to apply the
requirements of mobile substations and Gas Insulated Switchgears of the Project as described in
Attachment4. And also UETCL and the Team confirmed the cost estimation of the Project shall
reflect the equipment which shall fulfill the requirement described in this attachment.

{6) Power outage plan
Both parties confirmed that power outage required for the implementation work of each components
of the Project shall be minimized by shifting the period not to occur at the same time as much as
possible. UETCL agreed to take appropriate countermeasures for tnavoidable outage for
implementation of the Project with notice in advance to the public by themselves.

2. Transmission design

(1} Installation of the 220 k¥ |ines of the Project within Nadagi Forest Reserve
UETCL has submitted a request letter to NFA for approval to install 3¢ m-width corrdor for 132 kV
transmission lines planned under Mukono Industrial Park Substation within Nadagi Forest Reserve
and recefved the respond letter describing that NFA has no objection to the installation work. UETCL
explained to the Team that UETCL will take the same procedures for the 220 kV transmission lines to
220/ 132 kY New Mukone Substation of the Project, which is planned within Nadagi Forest Reserve,
and make adjustment with NFA so that the 220 kY lines can be installed within the Nadagi Forest
Reserve parallel with the 132 kV transmission lines under Mukono Industrial Park Substation.

{2} Arrangement of the corridor share within Nadagi Forest Reserve
To minimize the area for the above mentioned 220 kV incoming transmission lines to New Mukono
Substation, the corridor share will be applied between the transmission routs installed within the
Nadagi Forest Reserve in the dimensions described in Attachment-5.

{3} 220 XV branch tower at Buloba Substation

A



UETCL, the Team, and the consultant (Intec Group} and contractor (KEC) of the project for Kawanda
— Masaka 220 kV lines held a meeting on coordination for the configuration of the branch point to
Buloba Substation of the Project and reached to the following conclusions..

» Intec Group and KEC explained to the Team that the location of the branch towers to Buloba
Substation of the Project will be taken info consideration their planring of Kawanda — Masaka
220 kV lines.

» UETCL explained to the Team that, if location of the branch towers modified from where the
Team planned in the preparatory survey, the additional RAP Study for the small modification
around the branch point will be carried out by UETCL, if necessary.

»  The Team shall still include the cost for the branch tawers to the Project cost.

(4} Technical requirements for High Temperature Low Sag conductors (HTLS)
UETCL confirmed to apply the requirements for prequalification and technical specifications for
HTLS conductors as shown in Attachment-6.

Attachment:
1. General layout of Mutundwe Substation
2. Single line diagram of Mutundwe Substation
3. Access roads route map
4. Technical requirement for Mobile Substation and GIS
5. Arrangement of corridor share within Nadagi Forest Reserve.
6. Technicat requiremen)‘. for HTLS conductors
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Mr. Kazunari Nogami Mr. Eriasi Kiyemba
Chief Consultant Managing Director / CEQ
Yachiyo Engineering Co., Ltd. Uganda Electricity Transmission Company

Limited (UETCL)
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