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2.1 BHFRKR
U ALY T IR, R - EALE & BICERIEA RS TRV D, R A T=E
WEIT O 2 ERNNEERDIUCH D, 2002 05 2007 F-F TO 5 R DOE ﬁﬁtﬁﬁmﬂ%ﬁé EL N
BEDSARE L7z 2002 RIS BNE— 7 2l 2, TRLUMKK T2k 0D (#£33-1), —HT
GDP (3 2000 “ELARE, SRR 2T, PERASHSRS L7z 2002 4FI21E 27.4% D@ il R 3R A 5idk L
Ttk 2004 FFELAREIT TR DZE LT R 2RI Tnvd, 20X 91, v=AZ =) 7 Tldifk
BEREICRA S T-BIHEMTOR TR LT, NREOEEL L RIFRE~DRENE LTS,
7% 2-112 2002 5705 2007 S E TO SEMO U = A X =) T OBEHHHEIRIE LT,

x2-1 DRI TDEIMMEEINR

Year

Item 2003 2004 2005 2006 2007
1. Generated Energy (MWh/year) 109,386.21 84,796.41 53,253.11 31,980.52 31,280.72
2. Generated Energy Growth Rate (%) -114 225 -37.2 -39.9 22

3. Station use Power (MWh/year) 6,235.01 5,232.10 3,485.70 2,728.00 2,223,02
4. Station use ratio against Generated Energy (%) 5.70 6.17 6.55 8.53 7.25

5. Energy Available for sale (MWh/year) 103,151.20 79,564.31 49,767.41 29,252.52 28,431.48
6 Energy Sold (MWh/year) 68,937.47 53,151.93 33,258.64 20,889.11 17,340.96
7 Transmission/Distribution Loss (MWh/year) 34,213.73 26,412.38 16,508.77 8,363.41 11,090.52
8 Ratio of Transmission / Distribution Loss (%) 33.17 33.20 33.17 2859 39.01
9. Load Factor 47.3% 38.3%

[HiFT] NPA

2.2 BREBERUVENHES X TLOBIK
2.2.1 HREBHEOKR

BIENPA ST LTV D 7T BEOREXHD 5 H .5 HILAHE - M2 L 0 BE T WIREET,
O 2 B0 UGEIRARERIRREETH D, ZO X H7iRiEL oo 7R R & LCid. b7 EIRBE
FEFTRI O KANZ AL U 7= a8 TR AR B A 2 3205 72 D OHAIT /1 K OSHERHE BERE ) A2
WNZEBARIT LY Pl B BNEYNC R STz Z & FERBEZ LD,

ZD X HIZ NPA DREBERENTITRNI END, HHETH D Freetown iz GFHr 7 = AX
U7~k fﬁ%me ZMIZHE 5 728, Kingtom FEEEFT & Blackhall Road J8FEFTOD 2 # AN @il T «
—EARERIC L L REER (RESHIITA, #iE) MEASh, BURX Y = AZ =Y 7~

WALt EiEsub gl %E&F'a‘ﬁ%éa‘?/\ffi AFL TR Y . ZOEIMIGHINITZE £ 15 MW & 10 MW
Th b,
FEEERM OES - HEFFEEIL, BEFTREZED 2 AOT V=7 KN 15 NOBE & ETeiish
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77 NI X0 S S TE Y | Kingtom 2 Of Blackhall Road 8 FET 2 4571E L CU N5 A3, BLLE, Blackhall
Road ZEFEATIZ I3 NPA 25T A 3 2 38 iRk fi | L2,

2.2.2 EBRERIEOKR

NPA 23 LT B FdZEd ekl O B ERERRIE 33 KV, 11 kV, 3.3 kV K OME/E (400/230 V) T,
Z DIENNT 161 KV XS Bumbuna /K /)3 EFT & Freetown ZEEEFTH TR CTd 1 | 2009 41
IHER T E L 2o T D,

33 kV BLE#R I3 Wilberforce & Regent ZE7FEPTIHI Y 2009 4 3 AT/ a 2 #& T LEEM ATREZIRRE T
HDHM, TRt WB 4B & % Freetown & Wilberforce ZFE AT D 33 KV BCLAERRES S AL o 0D 218 ]
IITNZRYY,

WB D $28h T3k 7> Power and Water Project ©—%8 C Freetown, Wilberforce 28 &5 A O Blackhall
Road J& AT H] 235 33 KV BLEE#REE Y 2010 A E TITFER TIE L 72> TV DA, (ERBIEL D
EDRIROIREETH D, HE-> THURTIX 11kV Bl 2 F EECFEATR & Bl E A BT 2 55
Bl L LTEH SN TV D, LnLRR S, 2 b ORMEIFEFALO T2 FH I L Tk
V., FERESEONBREERFE TARENE WS EfEEZI L TV D

3.3 kV &3 Mountain Rural Hilsk T X0 CTUN =23, WB O E T 11KV ([ZSETETH 5,

RIS 400/230 V @ 348 4 Al CHTREF A~E SN TN D, — ik CIIR BB O ERLE
M K ORI ORI EER L 72 BEEENE LW & ZA0RH 5,

T x AKX Y TR AEEXEL 7 > FEECERT (Kingtom, Falcon Bridge, Blackhall Road,
Congo Cross, Brookfields, Wilberforce X TUF Wellington) 7> SELEE X 41TV 5, Regent HIX (% 2009 45
HIZITEA S5 PE T, AMITETREES & oA Wilberforce ZEFTNLH N5,

2 S ECEE R O3# S - MEEFEERIX NPA @ Transmission & Distribution (T&D) #B[HA3H L 2009
BT ARBUE, Bi& 54, BBE BA4EEL LA TEBIN TN D,

TR AT T TEUR B OVA 2 BEFA 7Y Falcon Bridge & OF Brookfields #1[X G, T 3113 Blackhall
Road & Wellington H1[X(Zd& V) | fMOHIIT—IXKFEERZ N L VHIX & 72> TS,

2.3 BAEENZIRUEEMBRR
2.3.1 NPADIZ
NPA DHELEFRITFR 2.3-1 1T L0 T, HHEER, FRFHEEL BITRTThH DS, FrT, H¥EE
D3 2003 LI L TVD Z S IFERZMETH D, Ziudie RIS 2003 4FELLSKIE LTy
% Z ENRIE LT D, NPA OFBNBHAITIA 143 C, BEENR WD, BRIZH O AFHEIC
T D TND LB BILD, SHIT, VAT A« B RTIEFITE L . #HREGFEIT K B IRINENIE
FIZER,
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F2.3-1 NPA g%
HAZ T Le)
Year 2002 2003 2004 2005 2006 2007

Revenue 31,130,882 41,928,807 | 36,295,161 | 31,534,729 | 25,006,958 | 19,704,469
Sales] 30,028,598 39,024,527 | 34,038,007 ] 25,173,087 | 19,656,117 ] 15,365,574
Others 1,102,284 2,904,280 2,257,154 6,361,642 5,350,841 4,338,895
Expenditure 50,677,433 62,963,046 | 63,862,245 46,871,375 36,253,821 ] 45,450,113
Fuel]l 21,336,517 23,770,497 ] 21,739,166 | 16,827,459 14,011,102 ]| 14,447,566

Labor] 6,001,600 7,423,173 7,610,214
Maintenance 2,277,148 2,292,679 3,163,262 1,512,430 1,706,633 1,994,163
Administration 3,383,885 3,062,739 2,285,321 9,614,780 | 12,603,445] 10,737,502
Depreciation 3,392,972 3,554,842 3,872,743 3,770,810 4,312,669 4,249,247
Financial costs 5,230,271 5,917,709 408,123 564,538 483,016 770,438
Exchange loss 9,055,040 16,941,407 | 24,783,416 ] 14,581,358 3,136,956 | 13,251,197
Operation Loss -6,363,524 -1,079,403 | -4,632,699] -6,552,392 | -12,977,732] -16,062,904
Total Loss -19,546,551 ] -21,034,239 |-27,567,084 | -15,336,646 | -11,246,863 | -25,745,644
Grant 10,594,154 11,728,678 | 13,395,549 25,096,442 | 38,263,128 | 38,263,128
Balance -8,952,397 -9,305,561 1-14,171,535 9,759,796 | 27,016,265 12,517,484
Fuel cost share 58.6% 59.3% 56.2% 53.0% 42.9% 46.0%

[fi55] 2004 4 & 2005 FORENZ S HIEH O FENZE R ST 5, 1Le=0.03060 M
[H1FT] NPA, Financial Statement

HRITBUSHBIAIC L 0 b T s, BREE (7 0 —BV RO ZiX 2003~2006 A2
D> U223, 2007 RS0t Uz, B 38 I 5 o 2 R OB & X Rk 2o i 297208, 2k

ITREV,

2.3.2 H&

BT CEERNR T 5, 2008 4F 12 A2 NPA 3£ % 50%fE FIF L7=. NPA [355%4)) 75% 0D
BT 2B U, TRV —FITHELE L7285, NPA X 50%fE FITRA242H L, 3Bd 5,
HIHOEM 35 232 IR T 2BV ThH D,

# 2.3-2 NPA O#rIEFE

(B47. 1 Le)
Tariff Category Units(kWh) Tarrif Account Deposit Service Charge Reconnection Fee
Current New Current New Current New Current New
T1 0-30 373 560
IResidential 31-150 533 800
Above 150 709 1,064
Minimum charge] 11,180 16,770 90,000 | 135,000 5,000 7,500 28,000 42,000
T2 0-30 651 977
Small commercial [31-150 781 1,172
Above 150 846 1,269
Minimum charge| 19,520 29,2801 110,000 ] 165,000 5,910 8,865 42,000 6,300
T3 All units 781 1,172
IInstitutions Minimum charge 32,533 488,800 84,000 126,000 6,820 10230 42,000 6,300
T4 All units 941 1,412
Industries including |Minimum charge| 118,300 | 177,450
large commercial _JkW demand 1,448 21721 300,000 450,000 37,240 55860 ) 168,000 ] 252000
T5 All units 792 1,188
Street Iight Minimum charge 26,618 39,927 7280 10,920
T6 All units 910 1,365
Temporary supply JMinimum chargel 11,284 16,926 7,280 10,920
T7 All units 993 1,490
\Welders Minimum charge] 35,490 53,2351 180,000 18,200 27,300 56,000 84.000

[f##] 1Le=0.03060 ]

[HHFT] NPA &k}

SEETIHEME T 816 LA 2 /kWh (27.2 USc/kWh) T, #Brsh4x3 1,224 L4 /kWh (40.8 USc/kwWh) T
b5, KOPFEEMZETe TEMORIT 31.4 USc/kWh 75 47.1 USc/kWh ~i FiF &=, IR
TE ZMDEDOEM: & L TIEF @,
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3. BHFRETAH

3.1 BHREFAFE
HHERAO~ 7 n BB TR TRNL, FHERFR T TELZ N— R L, EFETH
W L7 HERRE 7 U (W)HKI%W%%EﬁH AT TRA%E S 41, ASEAN FE[ETHE
REPHNAE A STy \E)n‘é‘(ﬁ%@ﬂ‘/ Ral—var Y7 hy=7 Simple E (Expanded. V2008)
OB LT, —RAICEERE T T UL, < OHEEIRARERROES K L L THEINDL 2D
BT NVDOZNME] ORENPLETH D, AREIZB T HENFETHET VDO éﬁ@ﬁ&iu
TOtEEE HWTIT 9,
PeEtEse (RY @085 LAk
F—E T kY 1.00~3.00 2 HEEL 95,
FRBOTFFRE - BFFH OB L 5T = 7 %179,
(il : GDP (2 2AREUTT T A, EXEHBIIH D DRI~ A T A, )
FLARTHET VCIXFEEZ AT IV —RIC RO L 9 efiE R L FE TR EITo 7,

@  pgEHM  (Commercial) D ENEE=T (MEHPID GDP, R SERE)
ANHAERY (Institutional) Z& e,

© FEFEZE (Residential) D BHEE=T FIERFEZK. fFEEEE)
@  FEFEHFY (Industrial) D EBIFEES (PEEEPIO GDP, A ERE)

728, GDP ERTHNCHESE . Low 7 —A, Base 7—A, High 7—A®D 3 7 — A |22\,
TETREAT o7, AREICBITDENFETN 7 v —2 LU FIORT,

FR S ST BITFEEORIZIHT

- TEFEANCE DT (KWh) ZEH

TGS HER ) A

1. PEEEE M= (PGZELRRY GDP, RIFEEESERD)
AR EE T

2. FREEM=f (FERTREZE, mEE IS

3. FEELRM =f (FE3EHM GDP. RIEREESER)

| %ﬁem> ko A e |

' I B, RO
P vyl NMILDE
STOTE (W) | s ()
BT ORI P ——.
BITARHEIC L5 @ & %ﬁ;m*t%x
SEAEEEORE ® NPA ZH~ DU 2
(kwh)
Beffit .
J BTN > N AL M O T (L
@ A I 5 0>
AL 2%Z (kwh)
| vmnparses )
LR %) @

BARERS (kW)
®3.1-1 EAFEFADOIO—




3.2 EEBRBEELHEITVA
[ ESERFBIRA . IMF OfSED T, 2014 £ F TOF N GDP O EZRO TRIZHEE L
7205, BRI TPRNIEE LTy, 3 3.2-1 121 ) EERSBAFAE S Tl L 7- 28 GDP iR

R,
:3.2-1 BABRREBEAREAN TR LI-2E P DHER
i
b3 2009 2010 2011 2012 2013 2014
ik 7.0% 8.0 % 9.0 % 9.5 % 10.0 % -
R R — R 5.5 % 5.8 % 6.0 % 6.5 % 6.3 % 6.1%
1R 40% 35% 4.0 % 45% 5.0 % -

[HiFT] BAESRR s B E
Lo U AEFHEL LT,
%[ 3.2-1 \Z7T,

FHAIL 2025 A2 £ TOEE GDP L kELRA THI LT, FOhtE

12%
10.0%
10% =
< 0,
S ¥ Taw 7w
= 6.8%
s I 6.4% Cokd -
3 7.3% it /\\ —&—High Growth Case
O 6% —+—Base Case
o ss e
a 0% 5.0% Low Growth Case
O] 4.3%
©
&g 4%
3.5% 3.4%
2%
O% L L 1 L L L L L
2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024
Year
[HHAT] Pt RIS B OV JICA R
3.2-1 =HEGDP KT




3.3 2008 E*wiﬁ&%%ﬁ%ﬁ
E@jj SETRIOOIZIE, BUED T U —2 7 o ORTERKE 2 HEET 2 0LENE 5, 1E->TO
aﬂﬁ@#%@ﬁﬂﬁ @ BUROD—KEEFTONRT —7 11— FUQ) HFIHEERM & EREOE
1,\, B0, ZHRRRET L, IBTERYEITRE AR L,
FO»H@D 3 i@ Y OfHTIC L 0 AT 2008 ERD T U — 2 v L BIREORKES R
41.0 MW (41.5 MW, 40.8 MW, 41.0 MW) S #EE L, Z OfERZKICENFETHZITO> 2L & LT,

3.4 AOiEmEELLEDOTH
(1 AOO#B
2004 FEOEBFAEBEEICBIT D AN FHIL O 2008 FERGFHF4EH (Annual Statistical Digest
2005/2006) 1281 H A0 PRICESE | 2025 £ E TOREKRNY = A X =) 7O NATHlE
17572, %@ﬁ%% X 34-1 1~ ANATFREZENTETFNOIEET—5 32,

9,000,000

8,000,000 /=
7,000,000
n _,./f
< 6,000,000
(e} /f
%)
@
o 5,000,000 —=— Population (National)
c ——Population (Western Area)
2 4000000
- I Western Urban
=) f Western Rural
S 3,000,000
o '........-"'-.-
2,000,000
1,000,000 S g
»
& N
0 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
o [{} (2] N n <o) i < ~ o 52 © (o2} N [Te) [eo) - < ~ o o
© () © ~ ~ ~ [o0] [e) [o0] D [e2] (2] (2] o o o Pl — Pl N N
(o)} [} [« (=] [« (=] (¢ [} (¢ [e)] (&) [} [} o o o o o o o o
— - - - - - - - - - - - - N N N N N N N N
Year
[HIFT] JICA A
3.4-1 ANOD#HF L F1E

2008 /= 11 AIERENT =L —1 7 & —BOR & WA TEIRHE ) ORI T, T
EBURFIE 2025 % T2 5% DERNEXRICT 7B ATEDLLHICTDHELTWD, Ziudss
R O TS Tl 100% ., 5 CHE 45% D & S 5 2 & Th b, ZOBIEEIER T 5 7=

Zi$[x3.4-2 a:/%TL D iR R OFEATEL A 2025 - F THEAE 10% M IS5 MENH D,
o CRATE PR TR —RFEHOBILRERICIT 10% £ AT 5,
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100%

90%

80%

70% A

60%

—=— 5% increaselyear
10% increaselyear
12% increaselyear

50%

40% -

——a—a—
30% —

Electrification Rate (%)

20%

10%

0%

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
YEAR

[T JICA R
3.42 HIRAVIUTO—REESREMELE

3.5 BHFEETAOMIE
3.5.1 BHAREFAETILOME
1965 4-~1984 FDTFT — X ZHX | [ERoHr FIE CHE SN FREAFE L iR EOHERT
Ty Ths,
PCONH = -2.52715+0.00262627*RGDPT+0.0000909638*NOHHCON+0.867131*LAG1.PCONH
PCONC = -4.18847+0.0103346*RGDPC+0.796798*LAG1.PCONC

PCONH: FHEFE TS H 112 8 (GWh / year) =Consumer category of NPA: T1
PCONC: PETEEESEEE  Er B (GWh / year) =Consumer category of NPA: T2&T3
RGDPT: FE GDP 4H(2000 4tk . 10°Le)

RGDPC: H— 2k 7 & —32E GDP(2000 £E4fiks. 10°Le)

NOHHCON:  FJEFREFK
LAG1.PCONH: Hij4EE DFEEETESEE 114 £ & (GWh [ year)
LAG1.PCONC: R4 DpiZETR 257 /)iHE & (GWh/ year)

FREOFHRATR® b7z 2008 FEDOEKES T, N—A 7 — A THEEM 8.4 MW, PG 6.4 MW
ThHN, 2008 FOFTEFE 7T A ~BIJ0>(»‘*fH§j<a§ IE5EH 215 MW, PG 7.33 MW Th
D, PHFRERITEERRE 12 KRE L TE- TS,

ZOZ EMDL, TF FRCHERLIEE) @ GDP RiEFR L EINHERE L OBRRIIEDSTE TS
LRI NG, ZhUE, =X HBREREOL L, B OERITE, BA Y GDP R

LR BIHBENREL RoTETCNDIHTHDH, - T, 1965 H~1984 FO 7T —H|Z
ESWTHERR SN TRIE T WTEFEOEINTHBRIZESESHEINLIRETH D,

WIZPEHTY 7 #—I% GDP REFR L EBHNE R L OMICERITE, o THEXYE I X —ITtk A
> MRS O GDP FEEICEAS W T T D,
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3.5.2 BHEEFADOMIE
2008 FEDOFIERNES) THIE LT2BIIFRE TR (R—RA 7 —A N r—ARPRa—r—R) O
FEEIILLFOmY Th b,

(1) WEROBHAFTEFUOLE (RROVFIF : &5—X)

250
200 | 192.9
=
s 150 136.3
2 124.0 —High Growth
= .
c —Base
a 97.0 /117.7 — Low Growth
= 100
<
(5]
a
50
0
2008 2010 2012 2014 2016 2018 2020 2022 2024
YEAR
[HHFAT] JICA A

3.5-1 FHERDBHFETR BRI FTVFOLE - £5—X)

2) MWERDAR—R7—R [RXEBEHERETFROLE (H7ITV—5D]

10%

9%

8% =

i /—/75—-\
g —
@ 6% | o —=—Household
g 5% o Commercial

0

= Industrial
2 —Total
o 4%
V]

3%

2%

1%

0%

2008 2010 2012 2014 2016 2018 2020 2022 2024
YEAR
[HHFT] JICA A

3.5-2 RERDRABNRREFROLE (H7T)—45D
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4.  EIRBAFEETE

4.1 EREARS T VA ORE
R 38Ea A NOBLEDIX, KNWEFERE UCERBBZED S Z ENEE LA, &
A, EE@%%E@RL@@%&%@EF&%\ Tt X TR 2 29 IR D D, T D72, 2025 4F-F
TORNCHTT= 22K NP TN N2 L Z48E LTz [k FERSF U A & Yiben-l K&
Yiben-1l 7K1 BAFEMER E LT 5 DKAFES TV 4] o i@ oERFHE STV 44548
ET Do

(1) KHhEFEFIF
B EMERIL, N—2n— KL Fle— RAREMK S L CEBSESEET «—8L (Alis
H 150rpm LA F) K OVE M E T ¢ —8L (8t 750rpm LLUF) . B —27 o — FAZEME L
TRy r—URIDT — VLB & &l T« —1 L ([Alfizk 1,500rpm LA, 75 A LMk &2487E
T 5,

2 KAxHEIFUA
R R, HE, mET ¢ — B LI ERE K O Yiben-1 7k 7. Yiben-11 /K ) A& BRRGEATEIR & 5,

4.2 WASP-IV IZ &k H5/MEFRBAFEEHE DK
KA TR OENR & PSS — o Al G D T R N EIRBIREHR 2 51T 2 729, |AEA
2L > TR SN EBRBIHERE Y 7 U =7 Th b WASP (Wien Automatic System Planning
Package, Version 4.0.3) Z {45, WASP TiZ, LOLP P /1REDHIFISAMEOHP T, LLTFD
HIIRE%% (Objective Function) 73i/)N& 72 DRI/ N — L ZHETRD D, 7085, FEROAmASIXE
FIFRIZ K-> THIEMEIC AR S LD,
OF = C — SV + O&M
ZZ T,
OF : HJB%% (Objective Function)
C : &% # (Construction Cost)
SV : Salvage Value (FE{7ffh)
O&M : THEifiHERFE B (Operation &Maintenance Cost)

1) KAXHEIFIA
KIFER TV BT, BEEEL T HEFEIUE (LOLP<<1.918% or 7days/year) it/ d 5

B/ NE BRI R FHW 2 3 4.2-1 | RT, 2025 4EF Clo, miET 4 —E/L 30.6 MW, HET ¢ —
L 64.3 MW, (KT 1 —E /L 30 MW DOBIFENMEE L 72 5
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4. 2-1

=/NERERFARTE (KAEKRSTFT L)

High-speed Mid-speed Low-speed Annual .
Year Diesel (MW) | Diesel (MW) | Diesel (MW) Total LC?,LP
(1.8MW/unit) | (8.0MW/unit) | (15MW/unit) (MW) (%)
2010 5.4 5.4 1.584
2011 8.28 8.3 0.674
2012 1.8 1.8 1.670
2013 5.4 5.4 1.668
2014 3.6 3.6 1.788
2015 1.8 8.0 9.8 1.902
2016 8.0 8.0 1.438
2017 8.0 8.0 1.240
2018 8.0 8.0 1.159
2019 3.6 3.6 1.897
2020 1.8 8.0 9.8 1.548
2021 15.0 15.0 0.843
2022 1.8 1.8 1.910
2023 3.6 8.0 11.6 1.581
2024 1.8 8.0 9.8 1.763
2025 15.0 15.0 1.188
Total 30.6 64.3 30.0 124.9
[Remarks]

*: LOLP= Loss of Load Probability
Target LOLP<1.918% (7days/year)

[HiAT] JICA AR
FROERREEIT TG D, EHFTANNT o A% 42-3 1277,
KAFAR TV AOEFBRE ML, 2025 FF TOEFHTH 213 B K RLvE7R 5, 2010 4

D 2025 FFE TOMFEDORMIKEMAR 4.2-2 | TRT, @7  —EB/AIEMOMHFELIL 10
FETHDHIO, WERICHRKEEMZI LL TV,
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= 4.2-2

BERFARER (KAEKRITF L)

[Unit: million USD, expressed in Y2009 price]

Thermal Dominant Scenario

Year | High-speed| Mid-speed | Low-speed | Annual | Cumulative

Diesel Diesel Diesel Investment | Investment

(1.8MW/unit) | (8.0MW/unit) | (15MwW/unit) Cost Cost

2010 2.48 3.01 0.00 5.49 5.49
2011 0.00 12.03 0.00 12.03 17.52
2012 0.83 0.00 0.00 0.83 18.35
2013 2.48 0.00 0.00 2.48 20.83
2014 1.66 2.76 0.00 4.42 25.25
2015 0.83 13.80 0.00 14.63 39.87
2016 0.00 13.80 0.00 13.80 53.67
2017 0.00 13.80 0.00 13.80 67.47
2018 0.00 11.04 0.00 11.04 78.51
2019 1.66 2.76 0.00 4.42 82.93
2020 3.31 11.04 7.59 21.94 104.87
2021 0.00 0.00 30.36 30.36 135.23
2022 1.66 2.76 0.00 4.42 139.65
2023 4.14 13.80 0.00 17.94 157.59
2024 2.48 11.04 7.59 21.11 178.70
2025 0.83 2.76 30.36 33.95 212.65
Total 22.36 114.39 75.90 212.65

[fF#] 1US$=97.28 [1]

[HFT] JICA

A
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v-v

x4.2-3 DIRZVIT)TENARKDE

ERNT Y

A R—RH5—R, KAFKEELFTVA)

Year | Capacity| Estimate Forecast
C (MW) 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
1. Peak Demand (MW) 41.0 43.7 46.7 50.0 53.8 58.0 62.5 67.4 72.6 78.2 84.1 90.4 97.0 104.0 1115 119.3 127.6 136.3
Growth Rate (%) 6.5% 6.9% 7.2% 7.6% 7.8% 7.8% 7.8% 7.7% 7.7% 7.6% 7.5% 7.4% 7.2% 7.1% 7.0% 6.9% 6.8%
2. Generating Capacity (MW) 17.0 30.5 55.0 61.1 62.6 67.8 71.2 76.4 83.7 91.0 98.2 101.4 110.6 124.4 125.8 136.7 145.7 159.4
2.1 Kingtom P/S 15.0 11.0 18.9 18.8 20.5 25.8 29.3 27.0 26.9 26.8 26.6 30.1 32.0 31.8 33.6 37.3 39.1 39.0
(1) Mirrlees 3 2002 6.3 (5.5)| Retire
(2) Sulzer 4 1978 9.2 (7.0) 5.0| Retire
(3) Sulzer 5 1980 9.2 (6.5) 50| Retire
(4) Mitsubishi 6 1995 5.0 (3.5) (3.5) 4.0 4.0 4.0 3.9 3.9| Retire
(5) Caterpillar-1 2001 1.2 (1.0) 1.0 | Retire
(6) Caterpillar-2 2001 1.2 (1.0) (1.0)] Retire
(7) Mirrlees-2 (Eskom) (2006) 6.9 0.0| Retire
(8) New DEG-7 (Japan's Grant) 2010 5.0 4.8 4.7 4.7 4.7 4.7 4.6 4.6 4.6 4.6 4.5 4.5 4.5 4.5 4.5 4.4 4.4
(9) New DEG-8 (Japan's Grant) 2010 5.0 4.8 4.7 4.7 4.7 4.7 4.6 4.6 4.6 4.6 4.5 4.5 4.5 4.5 4.5 4.4 4.4
(10) Rental Power (GTG1-14) 2007 15.0 15.0
(11) New DEGs (high-speed) 1.8MW/unit] 54 54 71 12,5 16.0 17.8 17.7 17.6 17.5 21.0 23.0 229 246 28.4 30.2 30.1
1.8MWX3| 1.8MWX3| 1.8MWX4| 1.8MWX7| 1.8MWX9|1.8MWX10|1.8MWX10]1.8MWX10]|1.8MWX10]|1.8MWX12]|1.8MWX13[1.8MWX13[1.8MWX14[1.8MWX16|1.8MWX17[1.8MWX17|
2.2 Blackhall Road P/S 2.0 2.0 18.6 24.8 24.6 24.5 24.4 31.9 39.3 46.7 54.1 53.8 53.5 53.3 53.0 52.7 525 52.2
(1) New DEG-1 (BADEA-I) 2010 |Net8.28 8.3 8.2 8.2 8.2 8.1 8.1 8.0 8.0 8.0 7.9 7.9 7.8 7.8 7.8 7.7 7.7
(2) New DEG-2 (BADEA-II) 2010 |Net8.28 8.3 8.2 8.2 8.2 8.1 8.1 8.0 8.0 8.0 7.9 7.9 7.8 7.8 7.8 7.7 7.7
(3) IPP (Income Electrix) 2008 10.0 2.0 2.0 2.0
(4) New DEG-3 (BADEA-IIl) 2011 | Net 8.28 8.3 8.2 8.2 8.2 8.1 8.1 8.0 8.0 8.0 7.9 7.9 7.8 7.8 7.8 7.7
(5) New DEG-4 (mid-speed) 2015 8.0 7.6 7.6 7.5 75 7.4 7.4 7.4 7.3 73 7.3 7.2
(6) New DEG-5 (mid-speed) 2016 8.0 7.6 7.6 7.5 7.5 7.4 7.4 7.4 7.3 7.3 7.3
(7) New DEG-6 (mid-speed) 2017 8.0 7.6 76 75 75 7.4 7.4 7.4 7.3 7.3
(8) New DEG-7 (mid-speed) 2018 8.0 7.6 7.6 7.5 75 7.4 7.4 7.4 7.3
2.3 New Diesel P/S 7.6 218 21.7 29.2 36.6 50.7
(1) New DEG-1 (mid-speed) 2020 8.0 7.6 76 75 75 7.4 7.4
(2) New DEG-2 (low-speed) 2021 15.0 14.3 14.2 14.1 14.0 14.0
(3) New DEG-3 (mid-speed) 2023 8.0 7.6 7.6 7.5
(4) New DEG-4 (mid-speed) 2024 8.0 7.6 7.6
(5) New DEG-5 (low-speed) 2025 15.0 14.3
2.4 Bumbuna Hydroelectric P/S 17.5 175 17.5 17.5 17.5 17.5 17.5 17.5 17.5 17.5 175 17.5 17.5 175 17.5 17.5 175
(1) Unit 1 2009 25.0 8.8 8.8 8.8 8.8 8.8 8.8 8.8 8.8 8.8 8.8 8.8 8.8 8.8 8.8 8.8 8.8 8.8
(2) Unit 2 2009 25.0 8.8 8.8 8.8 8.8 8.8 8.8 8.8 8.8 8.8 8.8 8.8 8.8 8.8 8.8 8.8 8.8 8.8
3. Power Balance (MW) (2.—1.) -24.0 -13.2 8.3 11.0 8.8 9.8 8.6 9.0 111 12.8 14.1 11.0 13.6 20.4 143 17.4 18.1 23.1
4. Maintenance outage (MW) 1.1 5.0 8.3 8.3 8.2 8.2 8.2 8.1 8.1 8.0 8.0 8.0 7.9 14.3 14.2 14.1 14.0 14.3
5. Firm capacity (MW) (2.—4.) 15.9 255 46.7 52.8 54.4 59.6 63.0 68.3 75.6 82.9 90.2 93.4 102.7 110.2 111.6 122.6 131.6 145.1
6. Reserve margine (MW) (5.- 1.) -25.1 -18.2 0.0 2.8 0.6 1.6 0.5 0.9 3.0 4.8 6.1 3.1 5.7 6.1 0.1 3.3 4.1 8.8
7. Reserve margine (%) (6./1.) -61.2%| -41.6% 0.0%) 5.5%) 1.1%) 2.8%) 0.8% 1.3%) 4.2% 6.1%) 7.3% 3.4%) 5.9% 5.9% 0.1% 2.8% 3.2% 6.5%
8. Loss of Load Probability (%) N/A N/A 1.584 0.674 1.670 1.668 1.788 1.902 1.438 1.240 1.159 1.897 1.548 0.843 1.910 1.581 1.763 1.188

Source: NPA and JICA Study Team
Remarks: (1) During dry season, generating capacity of Bumbuna drops up to 17.5 MW and this number is used for calculating power balance until Yiben-l Hydro is commissioned.
(2) Derating factor of each diesel engine generator is supposed to be about 0.5 % per annum.

)
(3) House consumption of diesel power station is estimated to be 5%.
(4) Ex-transformer generating capacity is used in calculating power balance, i.e. house consumption is subtracted from the output at generator-end except high-speed DEGs and Blackhall Road P/S New DEG-1, 2 & 3 (net capacity).
)

(5) Target Number of "Loss of Load Probability" (LOLP) to be achieved in the futhre Western Area Power System is less than 1.918% (7days/year).



2 KHx@HFEFIVAX
KDFEES TV FNZBNWT, BEEE T DEFHEERME (LOLP<1.918% or 7days/year) % i &3 %
te/ N Y EERBHFE R I 22 2% 4.2-4 ("3, 2025 4R TITEdT ¢ — /L 18MW, HulT +—E /L
40.3MW, Yiben-1 k7] (61.5MW) DBHFENNLE L 722, 2019 4212 Yiben-l 23E#5 % BlAG 35 & —
REICBIS NICRBN TE D 2 0D, B = flEHT ¢ —8 L& M ORBLHIRIC R T 5
ZENARETH D,

x4.2-4 NEREBEREREE OKHEEFFI)
High-speed Mid-speed Yiben-I Annual .
Year Diesel (MW) | Diesel (MW) [ Hydro (MW) Total L(Oo/:;j
(1.8MW/unit) | (8.0MW/unit) | (20.5MW/unit) (MW)
2010 5.4 5.4 1.584
2011 8.28 8.3 0.674
2012 1.8 1.8 1.670
2013 5.4 5.4 1.668
2014 3.6 3.6 1.788
2015 1.8 8.0 9.8 1.902
2016 8.0 8.0 1.438
2017 8.0 8.0 1.240
2018 8.0 8.0 1.159
2019 (-18.0) 61.5 61.5| <0.0005
2020 0.0 | <0.0005
2021 0.0 | <0.0005
2022 0.0 | <0.0005
2023 0.0 0.003
2024 0.0 0.049
2025 0.0 0.475
Total 18.0 40.3 61.5 119.8
[Remarks]

*: LOLP= Loss of Load Probability
Target LOLP<1.918% (7days/year)

[Hi77] JICA FARA

FREOEIRREEIT T2 E D, BHFTA/NNT A% 4.2-6 (T17T,

KIFEERSFV FOEIRBEFEE I, 2025 FF TOLF TR 268 H K R e | kR
Y A AT 55 K KLU, 2010 4506 2025 4 £ TOMAEDRIFIREFE 2 % 4.2-5 12
R,



&4.2-6 EBRFEARER KAEEFKIFIA)

[Unit: million USD, expressed in Y2009 price]
Hydro Dominant Scenario
Year [|High-speed|Mid-speed| Yiben-I Annual | Cumulative
Diesel Diesel Hydro Investment| Investment
(1.8MW/unit) | (8.0MW/unit)| (20.5MW/unit) Cost Cost

2010 248 3.01 5.49 5.49
2011 0.00 12.03 12.03 17.52
2012 0.83 0.00 0.83 18.35
2013 2.48 0.00 248 20.83
2014 1.66 276 442 25.25
2015 0.83 13.80 14.63 39.87
2016 0.00 13.80 28.44 42.24 82.11
2017 0.00 13.80 66.35 80.15 162.26
2018 0.00 11.04 66.35 77.39 239.66
2019 0.00 0.00 28.44 28.44 268.09
2020 0.00 0.00 0.00 268.09
2021 0.00 0.00 0.00 268.09
2022 0.00 0.00 0.00 268.09
2023 0.00 0.00 0.00 268.09
2024 0.00 0.00 0.00 268.09
2025 0.00 0.00 0.00 268.09

Total 8.28 70.23 189.58 268.09

[f##%] 1US$=97.28 [
[HFT] JICA FHATT
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£4.26 DIRZ VI TFTEARRDBEAFTHRNTI VR R—RXT7—R, KAEKFHAESFTUA)

Year | Capacity| Estimate Forecast
Commissioned  (MW) 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

1. Peak Demand (MW) 41.0 43.7 46.7 50.0 53.8 58.0 62.5 67.4 72.6 78.2 84.1 90.4 97.0 104.0 111.5 119.3 127.6 136.3

Growth Rate (%) 6.5% 6.9% 7.2% 7.6% 7.8% 7.8% 7.8% 7.7% 7.7% 7.6% 7.5% 7.4% 7.2% 71% 7.0% 6.9% 6.8%
2. Generating Capacity (MW) 17.0 30.5 55.0 61.1 62.6 67.8 71.2 76.4 83.7 91.0 98.2 156.5 156.2 155.9 155.5 155.2 154.9 154.6
2.1 Kingtom P/S 15.0 11.0 18.9 18.8 20.5 25.8 29.3 27.0 26.9 26.8 26.6 9.1 9.0 9.0 8.9 8.9 8.9 8.8
(1) Mirrlees 3 2002 6.3 (5.5)] Retire
(2) Sulzer 4 1978 9.2 (7.0) 50| Retire
(3) Sulzer 5 1980 9.2 (6.5) 5.0| Retire
(4) Mitsubishi 6 1995 5.0 (3.5), (3.5) 4.0 4.0 4.0 3.9 3.9| Retire
(5) Caterpillar-1 2001 1.2 (1.0) 1.0 | Retire
(6) Caterpillar-2 2001 1.2 (1.0) (1.0)] Retire
(7) Mirrlees-2 (Eskom) (2006) 6.9 0.0 Retire
(8) New DEG-7 (Japan's Grant) 2010 5.0 4.8 4.7 4.7 4.7 4.7 4.6 4.6 4.6 4.6 4.5 4.5 4.5 4.5 4.5 4.4 4.4
(9) New DEG-8 (Japan's Grant) 2010 5.0 4.8 4.7 4.7 4.7 4.7 4.6 4.6 4.6 4.6 4.5 4.5 4.5 4.5 4.5 4.4 4.4
(10) Rental Power (GTG1-14) 2007 15.0 15.0
(11) New DEGs (high-speed) 1.8MW/unit 5.4 5.4 71 12.5 16.0 17.8 17.7 17.6 17.5 [to be relocated to rural area

1.8MWX3| 1.8MWX3| 1.8MWX4| 1.8MWX7]| 1.8MWX9[1.8MWX10|1.8MWX10[1.8MWX10]1.8MWX10

Ly

2.2 Blackhall Road P/S 2.0 2.0 18.6 24.8 24.6 245 24.4 31.9 39.3 46.7 54.1 53.8 53.5 53.3 53.0 52.7 52.5 52.2
(1) New DEG-1 (BADEA-I) 2010 [Net8.28 8.3 8.2 8.2 8.2 8.1 8.1 8.0 8.0 8.0 7.9 7.9 78 78 7.8 7.7 77
(2) New DEG-2 (BADEA-II) 2010 [Net8.28 8.3 8.2 8.2 8.2 8.1 8.1 8.0 8.0 8.0 7.9 7.9 78 7.8 7.8 7.7 77
(3) IPP (Income Electrix) 2008 10.0 2.0 2.0 2.0
(4) New DEG-3 (BADEA-IIl) 2011 |Net8.28 8.3 8.2 8.2 8.2 8.1 8.1 8.0 8.0 8.0 7.9 7.9 7.8 7.8 7.8 77
(5) New DEG-4 (mid-speed) 2015 8.0 7.6 7.6 75 75 74 7.4 74 7.3 7.3 7.3 72
(6) New DEG-5 (mid-speed) 2016 8.0 76 76 75 75 74 74 74 73 7.3 73
(7) New DEG-6 (mid-speed) 2017 8.0 76 76 75 75 74 74 74 73 73
(8) New DEG-7 (mid-speed) 2018 8.0 76 76 75 75 74 74 74 73

2.3 Bumbuna Hydroelectric P/S 175 175 175 175 175 175 175 175 175 175 50.0 50.0 50.0 50.0 50.0 50.0 50.0
(1) Unit 1 2009 25.0 8.8 8.8 8.8 8.8 8.8 8.8 8.8 8.8 8.8 8.8 25.0 25.0 25.0 25.0 25.0 25.0 25.0
(2) Unit 2 2009 25.0 8.8 8.8 8.8 8.8 8.8 8.8 8.8 8.8 8.8 8.8 25.0 25.0 25.0 25.0 25.0 25.0 25.0

2.4 Yiben-| Hydroelectric P/S 43.6 436 43.6 436 43.6 43.6 43.6
(1) Unit 1 2019 20.5 145 145 145 145 145 145 145
(2) Unit 2 2019 20.5 145 145 145 145 145 145 145
(3) Unit 3 2019 20.5 145 145 145 145 145 145 145

3. Power Balance (MW) (2.—1.) 240] 132 8.3 11.0 8.8 9.8 8.6 9.0 11.1 12.8 14.1 66.1 59.2 51.8 441 35.9 27.4 18.3

4. Maintenance outage (MW) 11 5.0 8.3 8.3 8.2 8.2 8.2 8.1 8.1 8.0 8.0 8.0 7.9 7.9 78 78 7.8 7.7

5. Firm capacity (MW) (2.—4.) 15.9 255 46.7 52.8 54.4 59.6 63.0 68.3 756 82.9 902 | 1485| 1483| 14s0| 1a77| 14a74| 1a72] 1469

6. Reserve margine (MW) (5.- 1.) 251 182 0.0 2.8 0.6 16 05 0.9 3.0 48 6.1 58.2 51.3 43.9 36.2 28.1 19.6 10.6

7. Reserve margine (%) (6./1.) 61206 -416%| 00% 55% 11%| 2.8% 0.8% 13%| 42w 6.1%| 7.3%| 64.4%| 52.8%| 4220 3250w 2360 154%| 7.8%

8. Loss of Load Probability (%) N/A N/A 1584| o0674| 1670 1668| 1788| 1.902| 1438 1240 1159 0000 0.000] 0000] 0.000] 0003] 0.049] 0475

Source: NPA and JICA Study Team
Remarks: (1) During dry season, generating capacity of Bumbuna drops up to 17.5 MW and this number is used for calculating power balance until Yiben-I Hydro is commissioned.
(2) Derating factor of each diesel engine generator is supposed to be about 0.5 % per annum.
(3) House consumption of diesel power station is estimated to be 5%.
(4) Ex-transformer generating capacity is used in calculating power balance, i.e. house consumption is subtracted from the output at generator-end except high-speed DEGs and Blackhall Road P/S New DEG-1, 2 & 3 (net capacity).
(5) Target Number of "Loss of Load Probability" (LOLP) to be achieved in the futhre Western Area Power System is less than 1.918% (7days/year).




4.

3 ERBAREE DL
2025 FEF COEIFRFARKEDOE TIX, KN TFE TV AIKDTFERSF VA L0 55 kR

IWEATH > T=H3, Eis - HEEFE R 2 507

YN SN
L A
NN 7

H7ga A FOBLENGIE, £ 431 1R TIEY

IKIEERSFVFOFIMENTIY . WASP-IV [ZTEHE L7z 2025 FFF TOMWBIRS TV A0 W
B9%& (Objective Function) % thied~2 & KABHFT TV A DTN 675 H K RV E 720 | £
FHEICEND LHrEN D, £7-. 6 EORBHSEEIRTIRY . WUAREIEAIT/H> 2T

HAA ARBREA~OERRZERLMRES 5 Z L AETH D,

ZDOARPETIL, KAFEES TV A% T2 FECBT D REROERBRFEFHE D~— 27—
L LTHERET 5,

#=4.3-1 BREAKRS T A ORFFELE
Thermal Dominant Scenario Hydro Dominant Scenario
Year High-speed | Mid-speed | Low-speed | Objective*1 | Cumulative LOLP? High-speed | Mid-speed Yiben-I Objective*1 | Cumulative LoLp?
Diesel (MW) | Diesel (MW) | Diesel (MW)| Function Obj. Fun. %) Diesel (MW) | Diesel (MW) | Hydro (MW)| Function Obj. Fun. %)
(1.8MW/unit) | (8.0MW/unit) | (15MW/unit) | (million US$)| (million US$) (1.8MW/unit) | (8.0MW/unit) | (20.5MW/unit)| (million US$)| (million US$)
2010 5.4 11.123 11.123 | 1.584 5.4 11.123 11.123 | 1.584
2011 8.28 9.248 20.371| 0.674 8.28 9.248 20.371| 0.674
2012 1.8 10.615 30.986 | 1.670 1.8 10.615 30.986 | 1.670
2013 5.4 12.643 43.629 | 1.668 5.4 12.643 43.629 | 1.668
2014 3.6 12.917 56.546 | 1.788 3.6 12.917 56.546 | 1.788
2015 1.8 8 19.843 76.389 | 1.902 1.8 8 19.843 76.389 | 1.902
2016 8 18.986 95.375| 1.438 8 18.986 95.375| 1.438
2017 8 18.756 114.131| 1.240 8 18.756 114131 | 1.240
2018 8 18.665 132.796 | 1.159 8 18.665 132.796 | 1.159
2019 3.6 15.308 148.104 | 1.897 (-18.0) 61.5 56.001 188.797 | <0.0005
2020 1.8 8 19.085 167.189 | 1.548 0.611 189.408 | <0.0005
2021 15 23.207 190.396 [ 0.843 0.707 190.116 | <0.0005
2022 1.8 15.899 206.295 | 1.910 0.985 191.101 | <0.0005
2023 3.6 8 18.771 225.066 [ 1.581 1.333 192.434 | 0.003
2024 1.8 8 18.407 243.473 | 1.763 1.674 194.108 | 0.049
2025 15 20.119 263.592 | 1.188 1.994 196.102 | 0.475
30.6 64.3 30.0 18.0 40.3 61.5
Total 1540 263.592 1198 196.102
[Remarks]

*1: Objective Function = Construction Cost - Salvage Value + Operation and Maintenance Cost (expressed in Present Value as of year 2010)
*2: LOLP= Loss of Load Probability
WASP: Wien Automatic System Planning Package, an optimal power development planning software developed by IAEA
Discount Rate=10%

[fif#%] 1US$=97.28 M
[HAT] JICA 2
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2) XK
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#£52-1 £7x—XDBEFE (2015 /2020 £/2025 &)

H H BAfL 2008 2015 2020 2025
CERALiES [%] 42.0 30> 20> 10>
] [H#] >5,000 500> 50> 1>
el [1=] 981 600> 300> 100>
s [%] 22.9 >40 >60 >95
B B [7] 3,664 >56,000 >88,000 >136,000

e
1. BRI 2RZ ) 7TOREAT D,
2. BHBEERIIERPOL TEBRITIE ER0,
3. B /J#E51 technical and non-technical losses %5 e,

[HFT] JICA FAALH

5.3 EBAhR#
2025 FE £ TOK 7 = — RIZBIT D P72 33 kV BlERM A X 5.3-1 12, BddE/L— b &[X 5.3-2 &
X 5.3-3 12771,
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WB Project line
(Under Construction)
< Blackhall Road P/S
WB Project line
(Under Construction)

Regent S/S

Kingtom P/S | Falcon Bridge S/S |
Freetown S/S

WB Project line
(Under Construction)

Wilberforce S/S

WB Project line
(Under Construction)

To Lumpa S/S

[HiFT] JICA
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To York

5.3-3 33 kVEZE#HRD/L— MR (Urban Area : 2015/2020 %)



5.4 FERHT
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5. 4-1 BARMOEEHES

H B BT 2015 4¢ 2020 4E 2025 4E

ONE [MW] 67.4 97.0 136.3
11 kV BRS040 -%BR<) (=18 18 18 18

33 kV Bl ER [[ET#R] 1 13 14
161 kV BRI [[E1#7] 1 2 2

T [ 71

R A [MW] 76.4 156.2 154.6
11 KV 2T [ 7l 2 2 2
33kV £ EFTEK [+ Pl 6

161 kV 28 [+ Pl 1 1 1

[HFT] JICA WA
#=5.4-2 BHRMENGERE—E

FRETNZ BT 2015 4F | 20204F | 2025 4F
Ot B & [MVA] 36 72 114
QAR BIIHR & U TRl D RS [[E1#7] 2 5 5
OBREEBE LT h e BB A iR 2 ik [ Al 0 1 1
DFFERFEIC I 2 B Sl m [+ Al 0 3 7
OFBTIR TR RN HE L 725 N-1 Hilftr— 2 [/r—*] 0 1 3
@2 ENEVERBIR L 72 D N-1 Fr— A [ —*] 6 20 19
BN BRI R
@?Eﬁ?%b<dmaiﬁﬁﬁ%$¢6Nl$ﬁ7 =] 6 2 1
®N-1 FHHFE AT L 0 B RS D3R [+ Pl 2 6 15

[HFT] JICA FHAERA

AT CIE, 2015 IS 2 FFHER R E R () At L7y, BEAFaR{i 7 — % U 2015
FEE TORBRHIEI L < DIRESIE 7% TV D 72, 2020 AELIRRIT R U OB TR
AU BATREMEN B B 728, AFNT CIEZ N BIZ DWW T OFEEITFER LA 2 & & LAY, 2,015
FFEICHHETEN B D FREME L, 23D, RO EL B E L CHEMIT 2 54 2 LR H 5,

5.5 BRELTEERI
RAFRNTRER L 0 | 2015 21T Dl 2RI, IR E OBk d << 33 kV £
Bl DN — T TEH DB S NS T2, SEIERTICE 5.5-1 12T SC X ET HMENH D,

& 5.5-1 2015 F£EXTORHHERIE (SC) HREFE (F)

3 SIu RS w3
EBB L | R B
Falcon Bridge 6 2015 FFE T
Brookfields 6 2015 #FE C
Congo Cross 6 2015 £ T
Wilberforce 4 2015 %FE T
Wellington 4 2015 4F £ T
Goderich 6 IR ITRTER IRF
Jui 6 IR R
[HiFT] JICA FAAER
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JEFAIRE T D,
= 5.5-2 2015 FEW@EICHITHEHETE LHER

No. B HER A AN

1 Kingtom~Falcon Bridge [ L3101 B sk L

2 Kingtom~Freetown ] 13903 B sk L

3 Falcon Bridge~Blackhall Road i L3201 B R L

4 Blackhall Road~Wilberforce ] 13301 B R HIE L

5 Blackhall Road~Wellington [ L3302 B R IHE L

6 Blackhall Road~Freetown [ L3902 B sk i L

7 33kV | Wilberforce~Regent [ L3601 B sfiEak i L

8 ACFEMR | Wilberforce~Freetown ] L3901 KSR EL

9 Wilberforce~Goderich ] L3602 TR R D 72 D R*F 4
10 Wellington~Jui [#] L3701 BN stk i L
1 Regent~Jui [ L3804 L3604 BN BRI L
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1. BA% - BEDW

1.1

kKo

PR X EIBIER (10%) X (1+ E8|=gk)fisa ()

NPARIE L BERABER L DLE
KHNEEFHA (Willingness-to-Pay survey) 23 JICA A& OIHEDO L &, X=X F -
FEIZ K- T 2008 4F 11 H 26 12 A7

ARG SR &

ARG RAT BB X RO HIREHE 2 7: LTV 2 723,
cents/kWh Z{E LT, HFEREES (kWh/month) NEHETX 5, £ LT, FEHREEMAEE T
TEMTE,

W CiThiT,
HEFHOREE % NPA OB LU TD X 91 *t@ L7
Ry EEE H 30 US

ROXTHEFILES D,

(1+ E5[=R) e (F)

B ENT-FEFEIT 12 TEIY . ARERICEREIN D,

HER (REE L ST 2Nz, ASBEFREEANHETX S,
575 1B NPA DO IH K OV 2 L CHFREE A & T 5, COfERITE

ERBOIEES -}
111 8B THD,

FIER., P, sk
TIXEFERET O NPA BHé L 0 220,
DEZEED PR & (7 Lméﬂ@éﬁﬁb TEEFTAZFHREMES Z

IZOWTITHFREE S NPABE LY HE,
L#%Eﬂéi@%ﬂm

JT—"

AR IR DA B IV EIIHERE

LovL., LEHIZON
L= -> T, TEMD NPA
(2725, HEHEIZOWTIEE

IMEHIRNTHAS 9, FALSMIERE, REKIG% ﬁf&%ﬁﬁfﬁ%@?%ﬁ%ﬁ%ﬁﬁﬁ“&%%ﬁ Lz
59,
x1.1-1 BRFEEEL NPAHE L DR
Category Fuel Cost | Fuel Cost | Demand |Investment Annuitized O&M Cost NPA(old) | NPA(new)
Le/M UScents/M [ kWh/M uss/y US$/M US$/M US$/M US$/M US$/M
Household 179,018 5,631 188 129 10.7 64.8 75.5 32.1 48.2
Commercial] 1,019,575 32,072 1,069 451 37.6 410 447 280 420
Institution 2,441,223 76,790 2,560 6,231 519 872 1,391 629 943
Industry 10,917,750 343,426 11,448 21,645 1,804 4110 5,914 6323 9484
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1.2 REBRERHEHE

1.2.1 REBRFREZRAOHZ
BATHIIERIMETH Y | FEEIN20O T, ZhRALEIRELY & KT 5 72 DI ZEA)
2 TERFE A &% LUV ISR AR ET 2 ER S D L EbhvTng, BHIRAE M (Long-run
marginal cost) |FEAR (iaaxicd) 228k OER) 5 85 72EH (EBHICkWT3Em 20 4) (I
BT DIRAEA (BAM7-0 OFFERINEZZR T 7000 Ea A N Thd, WRAERHICESY
HEHLTERNE LTUTOEDIRESN TV D,

o FEIEPEL
FRAE LB IS 2 N S 2 DICHERBERICESWCHEAE SN O T, FIHEDME D
BIEFSHRIC L > TIRAE TR 5, THSOEEDBEEFIUREDFIEFZEFITHA~AUL,
IREBAE 2N 72N BRIIR A 322 < 70 B, —MRAIZERAF I EAD W TR o 7o B E
MERRIZXT L CRRE B LD,
o B'—J - FTE—7
E— 7, 7RI KD [RFVENTR 2R 5, FrZ, B — 7 RFOFEEINIT= /¥ —
BROEMEE T Tl BEMKOBRIOMINEZ LE LT 57Ol E AEMORK & 725,
FNRE— VWL 47 E— I B DRREF OO FEFR L 72> T b, —fRIZ, 1) 1 HoORM
ZBITHAE—7 - A7 E—r (KA T7E—7 k) L 2) FMTOFHNE—r - 77—
7 (BEHED X 5 72) ORFRERZEICES CBHESEAR R S D,

o Hitluk
N g ek & 5 1 CERk L 7= ik, & 2 3BT b IR I ZBEN 7= BEBEO Ml O FR 2
PN EERER DN T2 D7D H e D, HUlIZ K0 [RFVE AR E < BR2D561%, A Mg IR
RO BB ERT ZENIRNTH D, L, ERATEOBLEN O RERE—EH 23
R T 256, H W M EER MBS ST D5 E ITNEMiBh 3 R 4292,

RIWIBRSE ] OFHR G IEIIIE L Rl E TR 5, FBEORAEM IR X —F M2 ETeh3,
ERLEORAEHILr A 2R\ T E A7 T Th b, ZZTIERMBAEHEZ [bEd L oE
RIS i E R/ M 2B E TR A S ERERMNETRI Z LICX - THEOh DR
HISEIH N A (Long-run Average Increment Cost) | &%, FHHEFIEIILLTO LB THD,

(1) (—EHHOREEM & O&M B DBIEEDAEN) —(—EMM O ' — 7 FHEOMHED
B OBUEMEDGFH=A 2R 5

(@) FREQ)OFERA ($KW) ZEFEOHMEIZHE, B1H annutize
A XX (L+H)" ((1+) " -1)=B $IKWI/AF:

(3) _EFLQR)D#EF: B $IKWI/AEZ $IKWh [ ZHH
B--365 H <24 ifif] - m— K7 7 7 #— (0.65)

FEOERILZIUCE BITREE R OEBBE RISV TEHE LT, x5 Lichb,
BIERITISEEED 1 > THY . WIHIREN S, BEORBEEREMPRE 2D LEDN
TWd, LIZdio> T, BAFEE ORSIIUE T o A ZERITIRDTZDITIE, FRREMZ 773 —
T5 (REIBAEH) L0E<BesRET 2EMRH D, 0BG, FEMGEOTZDITITRBIR
RERLVITEOEHEZRET 2 LERH S,
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1.2.2 RUEBRERAOZTIOD Y FADEH
REHIRAEHOMFEREZY 70 Yy MM L, BE & BB HE & BEfFO NPA IH#57
— & & VTR AE R 2R 75,
&, 5% (NPA OGAFEERITEELEN OTELE) K OEEORBIRAEMIILLTFO XL SI1TE L
LoD,

HEE (FEAR—A=/KT)FEK) : 13.5 US cents/kWh

151 7B M ORI 3.17 US cents/kWh
FiEE 0.48 US cents/kWh
&t 17.2 US cents/lkWh

FE (VR — A=k F1EK) : 155 US cents/kWh

EBER O FELE 3.17 US cents/kWh
BlEE 0.48 US cents/kWh
At 19.2 US cents/kWh

1.3 BHMRHEICE D HBETH
1.3.1  FRETILOWEE
HEIBAFEFHEIC AL S & . NPA OB THIE T VA /BT 5, 2009 EDDHAEE D | 2030 4%
TOHLDTH D, 2009 40D NPA OULAIE 2009 4ED 2 H 2R\ 1 AN 4 A & TORGEFEET —
ZINHHEE LTV D, ZOMOINNITEEDT —Z NHIRTEFED 10% & LT\5, XHbimko
HIHSEHE L TN D, 77 FKII%EIT 2000 45 12 A DR ZBMET 5 L4AEEL T
%, BEEMIEIL 7UScents/kWh EFXEL TH DN, ETAFRICBEWTCIRIETH D, S HIZ,
BRIV THLN, BRI =T LAREITO 2009 4 6 H 3 BOL— K THD 3,179.07
Le/lUS$IZ L CThH D, ZDOMDIEIZLLTD LB TH D,

o XA

NPA D £ DR (2008 4= 12 A Of BT R TRRE L TWD2N, IR (72 & 21X 120% 1%
[HEHED 120%) TEZHNDHLIIZLTHD (Fob 2IE, 100%IXIHEHEEFRIL), 72720, T
BRI SHAOE R AR RIS X HE R L Bt v RE72 (B EHE D 93.5%IZ[EE STV
D, BIHBENEINEHIE TRISNEFEICR L OND, S 6T, MFAE PG ER
FHIZEENTWD, oL, VAT Lr R EReE BIHRINE) OFELZHZ1 2009
1T 40% & 70% . 2025 4F GEBLERE DT T4FE) ITITBEES T 15% & 95% ([Zed & L,
2009 5 2025 T HBINICSE STV EREL TV D,

o X
—RRAE PR e ORI T L TED D EUE LT D, Bl OMERFERE H &4
BRI XE B FHENZEL ST D, Income Electrix L0387 (GZfAVY) 1% 2011 4 2 A % T
&L, ZDF v/ 2T 4B (H USS$ 100,000)/ L EAFE DS 120 Tk R/WIZ72 2% £ C3Xthbind &
BEL T2,
o JHAMEE]
BEAFOWBAMIERNL NPA OEPET — Z IZESEFREN TV D EHWIRIEZR DO LB TH D,
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H) - 50 &2V ME 30 4F
74 —B LR (Pi) @ 20 4

PERC RN 20 %
SRR s
B - 4 4

Hrt i OEAHMIIRO LB TH S,
T 30
R 10 4
KI5 50

PRAAIE L2 < . EANTERETH D,

o RHIEH
EU X° IDA O & 9 RBEFOEMESIZI 2 E TNPA BT CThoTo7ow, I Shi-Z &1
7203, NPA RIS 2 BT 2 X5 Ic7ediud, BEfFORWIE ﬁ@%u%ﬂm\&m_/ﬁ 39 <ICH
HEnD EEELTWD, ZORMFIILLTOLEEY THD,
EU : I 16 T, FlI=E 2%
IDA : WH 20 M, PRAEE WM 5, R 7.75%
BADEA & Saudi Fund : & 30 4, #Ex & = WM 10 . FIFE 1%

DOFEICIT 5 ESIBFE T OFREL ADB DM R F—IC k57 v 7K IFES
ﬁ«@%%:% IDA OS] « KER T 0¥ =7 MEROFIZEESE, RO LI IAHEL TV 5D,
Yiben /KF1%E - P40 4, R EE MM 10 4 R 2%
ZOMBEE (T4 — BV KROEE) : K 20 F, EE SR 545, FlIZE 5%

o B Ptk
EAFUE 28%, B3R 10%, PazEeRiT0E L LA OITESRIZZE NI 15% L 4%,

BHFRRFEIL 2 2O — 2% R L TW5, A, KIERERr —2 & KN FEREr—R &
Thd, LEEB>T, MEBETRIET /UWI EROREICESE, b0 2 r—AFITHEE ST
%o MZ T, Yiben I & U137 7 F KBS L0 % - B ES 4L, ZOREE L NPAIC

DWEEIND7—A (Yiben IPP 77— )b I T 5D

1.3.2 ETILHEHER

MBETHET VOHERKREZE LD ERTILIDELE) THD,

#1.3-1 MBEFRETIEEHER

Bumbuna | System | Collection | Long-term Tariff NPV (10%)
Case . e - - - . DSCR
price loss 09 rate 09 liability Increase | Average Domestic | Commercial | Industrial | Mill. US$
Hydro 7 c/lkWh 40% 70% | Existing 130% | 27c/kWh | 23c/kWh 34 c/kWh 28 c/kWh 41 0.25~116
main 10 c/kWh 40% 70% | Existing 165% | 31c/kWh | 29c/kWh 43 c/kWh 28 c/kWh 74 0.21~62
20 c/kWh 40% 70% | Existing 280% | 48c/kWh | 49c/kWh 73 c/kWh 28 c/kWh 180 0.14~8.3
7 c/kWh 15% 95% Existing 80% 19 c/kWh | 14 c/kwh 21 c/kWh 28 ¢/kWh 5 0.38~16
7 c/lkWh 40% 70% | Transferred 115% 25 c/kWh | 20 c/kWh 30 c/kWh 28 c/kWh 1 0~1.03
Thermal 7 c/lkWh 40% 70% Existing 155% 30 c/kWh | 27 c/kWh 41 ¢/kWh 28 ¢/kWh 0.43~2.0
Yiben IPP | 7 c/kWh 40% 70% Existing 135% 27 c/kWh 24 c/lkWh 35 c/lkwh 28 c/lkWh 54 0.26~11.6
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ZDEDNT, TR = ANMBEOBSE DR BEE LV, LAvL, Yiben 23 IPP & L CBA¥ &4,
BB S ATREZRBR 0 IR < ZeduiE, BT 135% 7 » 7. NPV(10%)13 54 155 US$72 DT, Yiben IPP
r—2AHE 2 ENED,

1.3.3 REBRERDEE
ZOFEIZEBNT RO EHIRRE L NPA 2 MBI E 5 2 L 2kt rlielc 3 2 B &
D HIXDDITENZ EB EO XS ITHEE SN TS, Lizhi>C, RHIRREHIIME FnE L 7
DELITEER D, Ll 1ZEACOTHEHBEEIIMOMNEE LY bEWEELE->TEHY .
FEHRAEHHEICRBT A2EEEN 2 AMT 2 XMOEER LV bETEERHAFEDO TR LY
DIRWERERBG RERES LT L2 THD (LiL, 4T L ZOfEmITESIRAE 235
THETHRWD), 2L, V=7 VAROFEARAEITE LW O TEEIT TEMROFIZEHN
ENTWD, LEd> T, BURIZTEMABEAMOFAEMR LD b EWEREIZR > TWDA, fBk
FINSIER Uy, B THRETH D, & 61T, HERORITONFEIZ KL, =T LA RD NPA ~
DFFERMBE (RTIXEIFHE SN TND DT, HOEWMAETH D) 130T L HBRFFE~
O L 7o TB LT, KVEFATLIERLREOTNEELZITTNDLEE D,

1.4 BEIOD 1) FOME - BFSH

7.3 TIXE/IBAFEFHAIZ DU T NPA OIUFSIC B2 D 8% kL4 & OBIRTHOMT U723, EBIB%
BIRTIF72, FT—D05%EFERTHEBIONDLEE TRy =7 MIEH L, BLEBIEIZONT
Ny lr—=Abshiz7 v Y =7 MplOMB R OFRIRIZOWN T 2 L FITAT 9,

1.41 BEIOS ) FOMBESH

FlEE7 =7 MEINPA DFEOHTRONIZHSTH Y  FEENPHUIVBEL THMBEZ 5T LT
H RN TIEZRVO T, [ROATZER L2V, BIRIZOWTIE 7.3 TBEZHT L TWn D0
T, ZZTOMBHITTAE T 0 V=7 FREEMBEOT T, BE, LrbZDI by r—v
fbksnie7 vy =7 FELTEDLR S RIGUIRDNDOREZH L EDTH D,

D 5 BUAITEIIEHBENADHF T, FE8E & ERLEO BN H 2 Rk D€ 7 /L O Tl
IZHTTOBOT, FREFA LT, 22 MY (50.7%) T2 AW TRARLAEIRA L L, ZOHT,
WENTFEEICST 270y =7 FNEEEORIG TR T 2, 2 A MIOWTITRRD &1
O&M T WIHIHREHEAD 3% & L. Dt administration 2D T T /L OHFTHT H-E A
IZOWTHENFEERIIXNT 57 e =7 NEEEOEIE TE)T 5,

H7uYe s FOBERMEIL 1 FL L, Ty v iaT7n—2/@REND 20 FERFE L] IRR
(Internal Rate of Return : WESFIIZES) 2R 5, I THLOT, I~ A F A28 D, Alb
IRR X TRWEELH VD, 2B, BRI X - TIZ 0% 20 F23E 7L EHR D 2030 4% #
ZATCLEIGEDNDH DR, ZOHEIE 2030 FOMPKRELZDEELERT L HD LT D,

TEWARME & L CENEr— 2 L L COKNERTT T F KD EDEE T centskWh D54 D
I 13000fE L1, RIHE 27 cents’/kWh  (5REH] 22.6 cents/kWh, P26 34.1 cents’kWh, T2EH]
27.7 cents’lkWh) %z %,

U RWIRAE HF R CIX 7 > 7 BB I ERCRHA LAy, 2 2 CIIRdER TFHEAET 2,
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PLEDOSIRIC S & HEAITY ERITHR 742 ITRTEBY T, T R_XTOEET 27 |
Xy v a7 —08HNR~AFAL72Y | IRR IZEFETX 20,
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L.

# 7.4-1 Energy Consumption by Project

Target Cost Expected Energy
No. Title of the Project Major Components Funded by v 6 Consumption at
ear (10°US$) Target Year
[GWh]
A: Phase-l (from 2010 to 2015)
1 Rehabilitation of 11 kV and 1) Improvement of 33 kV system of Kingtom P/S 2012 25.6 28.7
Improvement of 33 kV System 2) Improvement of 33 kV system from Kingtom to Blackhall Road P/S
3) Construction of Falconbridge S/S
4) Rehabilitation of 11 kV system
2 Improvement of 33 kV System in 1) Installation of 33 kV line (about 20 km) 2014 35.4 9.4
Goderich and Jui Area 2) Construction of Goderich and Jui S/S
3) Improvement of 11 kV existing lines
3 Improvement of 11 kV Distribution Facil 1) Replacement of 11 kV transformer more than 40 years 2015 32.0 2.3
2) Replacement of 11 kV transformers more than 30 years
3) Rehabilitation of existing 11 kV system
4) Electrification around Goderich and Jui S/S
[ 3] Sub-total 93.0
B: Phase-1l (from 2016 to 2020)
1 Improvement of 33 kV System 1) Construction of 33 kV line (about 32 km) 2017 33.7 7.2
2) Construction of Lumpa and Tombo S/S
3) Rural electrification around Lumpa and Tombo S/S
2 Expansion of 33 kV System and 1) 1-161/33 kV Trf. (60/80 MVA, OLTC with AVR) 2020 31.4 4.1
Improvement of Network 2) 33 kV line from Goderich S/S to York town (29 km)
3) Rehabilitation of trunk lines and rural electrification
2] Sub-total 65.1
C: Phase-111 (from 2021 to 2025)
1 Improvement of Distribution Network 1) Expansion of 33 kV system 2025 16.3 0.9
2) Rural electrification
3) Power Purchase Agreement to the neighboring country
L1] Sub-total 16.3
Grand Total 174.4



8-L

x1.4-2 BEIADx

7 FDBBFIITIER

(AL FUS ki)

Year 2011 2012 2013 2014 | 2015 | 2016 | 2017 | 2018 | 2019 2020 2021 2022 2023 2024 2025 2026 | 2027 2028 2029 2030
Investment cost 25,600,

Phase I-1 Revenue 2,036 | 2295| 2584 | 2906 | 3264 | 3659 | 4,095 | 4574 | 5100 | 5675 | 6,304 | 6990 | 7,737 | 8550 9,113 | 9,706 | 10,328 | 10,982 11,671
Expenditure 2963 | 3,106 | 3,262 | 3429 | 3609 | 3,795 | 3,981 | 3,759 | 4244 | 4734 | 5080 | 5442 | 5827 | 6,162 | 6562 | 6,882 7,189 7478 6,415
Cash flow -25,6000 -927 -811 -678 -523 -346 -135 114 815 856 941 | 1223 | 1547 | 1909 | 2,387 | 2551 | 2,824 3,140 3,504 5,256
IRR -
Year 2013 2014 2015 2016 | 2017 | 2018 | 2019 | 2020 | 2021 2022 2023 2024 2025 2026 2027 2028 | 2029 2030 2031 2032
Investment cost 35,400

Phase 1-2 Revenue 729 820 920 | 1,032 | 1,155 | 1290 1438| 1600 | 1,778 | 1,971 2182 | 2411 | 2570 | 2,737 | 2912 | 3,097 3,291 3,497 3,717
Expenditure 1,765 1,812 | 1863 | 1915 | 1968 | 1905 | 2,042| 2,180 | 2,278 | 2,380 | 2,489 | 2583 | 2696 | 2,786 | 2,873 | 2,954 2,654 2,730 2,808
Cash flow -35400( -1,037 -993 -943 -884 -813 -616 -604 -580 -500 -409 -307 -172 -126 -49 40 143 637 767 909
IRR -
Year 2014 2015 2016 2017 | 2018 | 2019 | 2020 | 2021 2022 2023 2024 2025 2026 2027 2028 2029 | 2030 2031 2032 2033
Investment cost 32,000

Phase 1-3 Revenue 186 209 234 262 293 326 363 404 447 495 547 583 621 661 703 747 794 844 897
Expenditure 1,130 1142 | 1154 1166 | 1151 | 1183 | 1214 | 1236 | 1259 | 1284 | 1305| 1,331 1,351 1,371 | 1,390 | 1,322 1,339 1,358 1,376
Cash flow -32,000 -944 -933 -920 -904 -859 -856 -851 -833 -812 -789 -758 -748 -730 -710 -686 -574 -545 -514 -479
IRR -
Year 2016 2017 2018 2019 | 2020 | 2021 2022 | 2023 | 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
Investment cost 33,700

Phase II-1 Revenue 632 708 790 881 981 | 1,089 | 1208 | 1337 | 1477 | 1575 1677 | 1,784 | 1,898 | 2016 [ 2,143 | 2,277 2,420 2,572 2,733
Expenditure 1,534 1566 | 1528 | 1612 | 1696 | 1,756 | 1819 | 1885 | 1943 | 2012 | 2,067 | 2120 | 2170 | 1,987 | 2,034 | 2,082 2,131 2,181 2,232
Cash flow -33,700 -902 -859 -737 -730 -716 -667 611 -548 -466 438 -390 -336 -273 30 109 196 289 391 500
IRR -
Year 2019 2020 2021 2022 | 2023 | 2024 | 2025 | 2026 | 2027 2028 2029 2030 2031 2032 2033 2034 | 2035 2036 2037 2038
Investment cost 31,400

Phase [I-2 Revenue 404 450 500 554 613 678 722 769 819 871 925 983 | 1,045| 1110 | 1,180 | 1,254 1,332 1,416 1,505
Expenditure 1,218 1256 | 1284 | 1,313 | 1,343 | 1370 | 1,401 | 1427 | 1451 14741 1390 | 1412 | 1434 | 1457 | 1480 | 1,503 1,527 1,551 1,576
Cash flow -31,400 -813 -807 -784 -758 -730 -692 -679 -657 -632 -603 -464 428 -389 -346 -300 -249 -194 -135 -71
IRR -
Year 2024 2025 2026 2027 | 2028 | 2029 | 2030 | 2031 2032 2033 2034 2035 2036 2037 2038 2039 | 2040 2041 2042 2043
Investment cost 16,300

Phase Il Revenue 106 113 120 128 136 145 154 163 173 184 196 208 221 235 250 265 282 300 319
Expenditure 556 561 565 569 572 559 562 566 570 573 577 580 584 588 591 595 599 603 607
Cash flow -16,300 -450 -448 -445 -441 -436 -414 -409 -403 -396 -389 -381 -372 -363 -353 -342 -330 -317 -303 -288

IRR




1.4.2 BEIOD Y FOBREBEDRSHT
BETr Y= hORy r—VHOB RSO ONOEMIL 7.3 OFH, BILEERHE ST
BHDHN, ERFITUATIER L, BRFEFERE TH D, BET 1Y =7 FORFHER LI TH 573,
I TCIEEBIFEEENENESDL Z LICL DR, SOV E LTEx. BRI
WENEFGHTOIHh>THEINWEE XD, HDHWVTFERISH > T EHZHER B X D,
2008 - 11 A 75 12 HIZhiT T Thiu 72 KW ESEFAA  (Willingness-to-Pay survey) (2 - T
BEDOLINNE I L BB AFRRE T > TOBERHL MR > TS, KHWERME, b
D WIEEBICRBE NS > T HEAIC L o TRIFEREHE 2RO, ZIUl Ko TEM A FHE T
BHERG DY, FHUIFIOREND &5 R ETH D,
B 7.4-1 1R L7 TR RIS 350 T ABFC CHHE AL o0 JVHE B 43 & MR AL, LT O TEE
HIid,
[ABFC]= (Pe—Pg) xQgxR:+ + + * -« (1)
ZIT,
Pe : BEfFOESEH:
P s SHAWEEEED IR
P”e : RRIFESEE
Qe : E/IHE PelcdsiT HENFH
R : ¥ ABO’C DIEIfEIZxT % ABFC DOHEEDEIS
EEERT Do
P el d THEH A ABFC 2 BXEHE PEICHA L= O TH D128, K7 ADO”C Difklix ABFC
OHEfEEFE LD, WZIZ, ABFCIFLLTORXTERIND,
[ABFC]=[ADO"C]= (P"e—PE) XQg-* * * - - 2
Q). @=Ly,
(Pe—Pg) XQeXR = (P"e—Pg) XQg
P’e = Pe + (Pe—Pg) XR

2 Desai, N., Economic Analysis of Power Projects: Asian Development Bank Economic Staff Paper No.24, Asian Development
Bank, 1985
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P'e B @]
P"E D F Oll

=) A C

E T
De
Qe Q
B7.4-1 FEehiR
K AL =TT DR TIT o T SHWE G IV TE, SWERBA T H FREIZ X

BDIHNVEHOWHFIZOWTHTHE L TWDN, ZOFETHD L. BFERBEHO I BEWOT,
THWERFETIIRL . BFEREETOL WS Z L &35, MEITNSE2FEE, HE, TE0
3TEICTTVDN, HFREEALZENE TR LB HMIIFE L FEEO T NPA R L 0 &
BV, LHETITWEEL TS0, BFERERMARFEREIE LT 5, FELFHHEIIONTE
FREDOFIETRIFESEIEEZRD D, ZORFESEIEEELE) & LT OBICHVW -2 2
~ DOELEHIG CELE S OMRFESEE L L, SFRERE (FE, ¥, 1¥) HIafRFEEREICREL,
I OICHRTFERIINT HEE T R Y =/ NOBNFEEHIG CEEREL RO L, £, BETRY
=7 MIEDVAT A ZADUENRIZOWTIIRE L O REEHEIZ L TIRBH L &5
ZHIDHDT, RIRORFESEEE AV D,

FEAIE LT, FEAICOWTHAT S &, W ERFHEDOFEEY > 7 b AFRERICHE
% H %72 0 ke, REFE A K O B R ER OB ERE A T AT 5 4, HI51E 10%T7 ==
BARL, Z1& 12 5 ACRLIZA YD EE 2R MEERD, BFEHEEEIETHRLTKWh 4
720 OAFREEHERD D, T NVORTRERMO A 7 F A3 A R 1,000Le/kWh FE
# BRI T—21%, YU AICZHEOE M5 BT HEH AT LR L, BFREERNEOFHHENT
bR, 7o, FIHESEIAR (%A FERHEIEL, FEERMIZ 5D 5 EEEOEIS
DK 72 D7, FERIZEHERIGSNE Lic, 29 LTHELAZY 710 KWh 2720 O B Z5%E
& TR0 & 72 L, Z O Tl OfE 2,819Le/kWh % Pe & L7z,
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—7J5. NPA OFFAER S CORMEIEER 743 (-9 L2012, IBEETHD, Uk L, BFEE
BHEITHEE R Z 5% BEL, £/ T LA ROl AFES% 73\%5]2&)7‘:*@4@’7“@%4:&

(Standard Conversion Factor) 373 0.73 72D T, fRFELEIHEE KD D & F 74-4 17T L 9 o &
725,

% 17.4-3 NPADRERESHE #1.4-4 RERAOEEFEIHE
Old Tariff Le/kWh |cents/kWh Economic Tariff Le/kWh |cents/kWh
0-30 kWh 373 17 0-30 kWh 719 22.6
31-150 kWh 533 16.8 31-150 kWh 806 25.4
above 150 kWh 709 22.3 above 150 kWh 903 28.4

Note: 1USD=3,179Le

—REFFED 1 HO NPA L OHZEREO BN EH RIS VWERRE» S 22,
228.8kWh, 107.2kWh T, &7+ 336 kWh &72%, ZHL AR EAEHRIZE N T 5 & 22.6 X30+120 X
25.4+186 < 28.4=US$9,008.4 & 720 | 4L L CI1% 9,008.4+336=26.8 cents/kWh D4 725, =
D 5B 50.7%0EES & L, ENAERTEMENFERITRL, @ik T 5,

FERICPEEHOER B RO D & ETRGEH OB ESEESOFRFERITR 746 (-7 LBV
Th D, MEMTFEZD 1 » H O NPA KO HFFEONLE L IS EEHFHE) 2 e
*l. 2145kWh, 341.35 kWh T, 471 555.85 kWh £ 725, ZhaREEREIcEMA L, F s L
T3 16,666.8+555.85=30.0 cents/kWh D}4x & 72 5,

x1.4-5 NPADBEFRAEIHER K146 BERAOEEEIHE

Old Tariff Le/kWh Economic Tariff Le/kWh cents/kWh
0-30 kWh 651 0-30 kWh 861 27.1
31-150 kWh 781 31-150 kWh 932 29.3
above 150 kWh 846 above 150 kWh 968 30.4

TEHIE A Z 3B H M 27.7 cent/kWh |2 SCF % V>, 27.7X0.73=20.2 cent/kWh % #&7A FEA
+5,
ZOREFRITR 74T 17T LB THS, Phase I-1 1F IRR 23 6.7% T 573,
BB~ AT ALY IRRIFEETE R,

Bk &

ilix vy vy arnm

3 FEVEISHMREL  BEEBE I L, BEDIEETFED TV D YREDOBOREO LI BrEx | i isH bREE H(E
B CHEERR T 5 2 EMETH Y | AEEEHYREL SCF 2 V5,
SCF=(M+X)/((M+Tm)+(X-Tx-SB))
M : BRAKRZE(CIF), Tm : BABIBL, X : EHFR4E(FOB), Tx : EaHBl. SB : Emtinigh4:
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1747 BEIAD Y FOERERSITHEER
(AL . FUS K

Year 2011 2012 | 2013 2014 | 2015 | 2016 | 2017 | 2018 | 2019 2020 2021 | 2022 | 2023 2024 2025 2026 2027 2028 2029 2030
Investment cost 25,600

Phase I-1 Benefit 3852 | 4,146 | 4466 | 4810 | 5178 | 5572 | 5991 | 6437 | 6908 | 7407 | 7935| 8492 | 9079 | 9,700 | 10,354 11,045 | 11,774 | 12544 | 13,358
Expenditure 2963 | 3,106 | 3,262 | 3429 | 3,609 | 3,795 | 3981 | 3,759 | 4244 | 4734 | 5080| 5442 | 5827 | 6,162 6,562 6,882 7,189 7A78 6,415
Cash flow -25,600 890 | 1,040 | 1,204 | 1,380 | 1569 | 1,778 | 2,010 | 2,678 | 2664 | 2673 | 2,854 3,049 | 3252 3537 3,792 4,163 4,586 5,066 6,943
IRR 6.7%
Year 2013 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 2022 2023 | 2024 | 2025 2026 2027 2028 2029 2030 2031 2032
Investment cost 35,400

Phase -2 Benefit 1463 | 1575 | 1696 | 1825 | 1962 | 2108 | 2263 | 2426 [ 2599 | 2,781 | 2974 3,177 3,391 | 3618 | 3,856 4,109 4,375 4,659 4,961
Expenditure 1,765 1812 | 1,863 | 1915| 1968 | 1905 | 2,042 | 2180 2278 | 2,380 | 2,489| 2,583 2696 | 2,786 | 2,873 2,954 2,654 2,730 2,808
Cash flow -35,400 -303 -237 -167 -90 -6 203 220 246 321 401 485 594 695 832 984 1,154 1,721 1,929 2,154
IRR -
Year 2014 2015 | 2016 2017 | 2018 | 2019 | 2020 | 2021 2022 2023 2024 | 2025 | 2026 2027 2028 2029 2030 2031 2032 2033
Investment cost 32,000

Phase |-3 Benefit 385 415 447 480 516 554 594 636 681 728 777 830 885 944 | 1,005 1,071 1,140 1,214 1,293
Expenditure 1130 | 1142 | 1154 | 1166 | 1,151 | 1183 | 1214 | 1236 | 1259 | 1284 | 1,305| 1,331 1,351 | 1,371 1,390 1,322 1,339 1,358 1,376
Cash flow -32,000 -745 -727 -707 -686 -636 -629 -620 -600 -579 -556 -528 -501 -466 427 -384 -251 -199 -144 -83
IRR -
Year 2016 2017 | 2018 2019 | 2020 | 2021 2022 | 2023 | 2024 2025 2026 | 2027 | 2028 2029 2030 2031 2032 2033 2034 2035
Investment cost 33,700

Phase -1 Benefit 1,398 | 1503 | 1615 1,733 | 1,858 | 1,991 | 2130 | 2278 [ 2433 | 2598 | 2,771| 2,954 3,147 | 3,351 | 3,569 3,800 4,047 4,309 4,589
Expenditure 1534 1566 | 1528 | 1612 | 1696 | 1,756 | 1,819 | 1,885 1,943 | 2,012 2,067 2,120 2170 | 1,987 | 2,034 2,082 2,131 2,181 2,232
Cash flow -33,700 -136 -63 87 122 162 234 312 393 490 585 704 833 977 | 1,365 | 1,535 1,719 1,916 2,128 2,357
IRR -
Year 2019 2020 | 2021 2022 | 2023 | 2024 | 2025 | 2026 | 2027 2028 2029 | 2030 | 2031 2032 2033 2034 2035 2036 2037 2038
Investment cost 31,400

Phase II-2 Benefit 987 | 1,058 | 1,134 | 1213 | 1297 | 1386 | 1479 | 1,578 1,682 | 1,792 | 1,908| 2,032 2,164 | 2,304 | 2454 2,613 2,783 2,963 3,156
Expenditure 1218 1256 | 1284 | 1313 | 1,343 | 1370 | 1401 | 1427 1,451 1474 | 1,390 1412 1434 | 1457 | 1,480 1,503 1,527 1,551 1,576
Cash flow -31,400 -231 -198 -150 -99 -46 16 78 151 231 318 519 621 730 848 974 1,110 1,256 1412 1,580
IRR -
Year 2024 2025 | 2026 2027 | 2028 | 2029 | 2030 | 2031 2032 2033 2034 | 2035 | 2036 2037 2038 2039 2040 2041 2042 2043
Investment cost 16,300

Phase Il Benefit 304 325 346 369 393 419 446 475 506 539 574 611 651 693 738 786 837 891 949
Expenditure 556 561 565 569 572 559 562 566 570 573 577 580 584 588 591 595 599 603 607
Cash flow -16,300 -252 -236 -218 -199 -179 -140 -116 -91 -64 -34 -3 30 66 105 146 190 238 288 342

IRR




1.4.3 BWEIOT Y FOME - BEIICRIER

FlfEE7 1Y =7 FOMBGHT ORRITBEOEHFE, ILHELED, DETIC AL X0
HIELI D, T, BRI LT, BEY R Y =7 ROZOWANI NS L 720 ZHE =T
RN EERLTND, IR LT, BB Ry =7 MRFEMINDZ LICL DT tﬁﬂbﬂ@%’u
BIINEL, WABBEE R ORI RADRNZ L 2ER L, thOBFEOEEDHT IR E < M
FHELTWDZ LItk s,

BREDEGFERETH D, 7759 LT Phase I-1 D IRR A3 6.7%IZ72 5721 T, ioBlE 7Y =
7 MIEENER (EERHED) %w/\~f%f£b\ LERLTND, ZHILHRIEIIR LT,
BllE7 o=/ FREIND I &I ‘ﬁ?%m@%f%vhéwtwf&%>:ﬁr~%ﬂ@@
OV TR EFIE L D/ SO ﬁ%%#ﬁ#é Ll7py, Tuvxy NOEMIZL DT
A7 Te DT80, T ETUC KR OREFEDFITEL 72 5,

ERE L TIEMBIICRTICR LN LI TEL0T, FHHELE LUIEETH D, 77Tk
ﬁﬁiﬁﬁiﬁ%%ﬁAb Kingtom 7@ T D145, Blackhall Road FEfEFTO R ANFE T3 4UX, Y DT

B RBEBREIIMHERSND, LOLARNL, KOFTEF F CENEED JEiT 2 SE B &
iéhiﬁb\ﬁﬁw U AR T T ~OBENHEFEFITSE IR, BlD, %%%E)’z“{rf\m&%@
RPN BLI NN & 270D, BEME Ry NT—7T5Z2 81280, e b %2
fbL. LREoREhRCITE mf%ﬁ“%%%%@ ZIUIBEFOTFZEE IS kof%x)yhk@
%o Flo. KNWFEROBEFRFFE STV AOGEIL, BREZIRITE O TOIRWDBIRENIR AT ZHED
REDIR LD D, IHIZ, BFREEIC ;6km@%%% EHOTHRLHY ., b bRREE
ELTIE M#I%T%5®T”*L1w@w# MFEIET Do

uimio 2. HUMIZIWES ﬁﬁﬁ%ﬂﬁﬁ@ﬁmﬁTTiﬁﬁﬁwWE@%ﬁ%é’& SA0)

MG AT DI P =NV AT L L L THET 25D THY ., £O—ETHRIT D LEHHE

JZBE%}H:?‘&D\O%'%%FLTI/% LG, K?X&~77/T%Eljﬁa$7n/;7l\
EHEETHZEIE, v AZ ) T OBIEEEAUET L ETHAICERDOH L LD TH D,
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8. AMEREHE

8.1 HiiifsEzEE
NPA FEEIROEAME L, ZAVE THRINZEAIHE 252 1 F 72 F5E M, E 72, 2006 AR LARE,
F AL BRI OEIEHERE B O > TV D 2 e h, (ERIEREIOR LIZTHA &2, EEROEiSHER
EHL L FRREIT T, AP OHEFRICEE L QO ZEBRRBERAIRTHD, T4 —B/UEEIEL. &
JE. @i, EEEE) & A I L, b EEE RS CHEIE SN TR Y, EiRT — 2 &b LT
G)7eiHls - REFEEATOR T, RIS BELZEZ T2 LIINETH D, FEEXMO
EIRHERTE PRICAR DIF IR A b &2 EHAHERE BIEERS 12 H 72 D NPA OFERO BN I H i’
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9. f#fmmEiR

9.1 #5ik
VAKX T Y TR DA %OBNFEOEIMICHIG L, RENEFEMED B WE G
%ﬁﬁétﬁ\m%&&fwﬁ ZULF O 911, 9.1.2 ITRT B HERR O FHT « JRiRATR
TR I D, o, BHHHERRIE ORI O RAGKE ITRE L, NPA 23SE L7
%%&Lfﬁm#ét 2. UTFD 913 I RTESIESERREEAT D EE2RET D,

9.1.1 ERAREE
T ¢ —BARERM ., Tl T  — B AIEER KO Yiben-l K I EFT A, & 9.1-11TR
TR, RERBTHBET 5, TOHEORMBEEFITE 0.1-2 [TRTHY THY | HREEITH
268 H ik KL TH D,

x9.1-1  FERFAXEE OKAEKDTFTIA) x9.1-2 BREARICHRLIZFREER
Unit: MW Unit : million USD, expressed in Y2009 price
High-speed Mid-speed Yiben-I Annual High-speed|Mid-speed| Yiben-I Annual | Cumulative
Year Diesel (MW) | Diesel (MW) | Hydro (MW) Total Year Diesel Diesel Hydro Investment| Investment
(1.8MW/unit) (8.0MW/unit) | (20.5MW/unit) (MW) (1.8MW/unit) | (8.0MW/unit)| (20.5MW/unit) Cost Cost
2010 54 54 2010 2.48 3.01 5.49 5.49
2011 828 83 2011 0.00 12.03 12.03 17.52
2012 18 18 2012 0.83 0.00 0.83 18.35
2013 5.4 5.4 2013 2.48 0.00 2.48 20.83
2014 3.6 3.6 2014 1.66 2.76 4.42 25.25
2015 1.8 8.0 9.8 2015 0.83 13.80 14.63 39.87
2016 8.0 8.0 2016 0.00 13.80 28.44 42.24 82.11
2017 8.0 8.0 2017 0.00 13.80 66.35 80.15 162.26
2018 8.0 8.0 2018 0.00 11.04 66.35 77.39 239.66
2019 (-18.0) 61.5 61.5 2019 0.00 0.00 28.44 28.44 268.09
2020 0.0 2020 0.00 0.00 0.00 268.09
2021 0.0 2021 0.00 0.00 0.00 268.09
2022 0.0 2022 0.00 0.00 0.00 268.09
2023 0.0 2023 0.00 0.00 0.00 268.09
2024 0.0 2024 0.00 0.00 0.00 268.09
2025 0.0 2025 0.00 0.00 0.00 268.09
Total 18.0 40.3 61.5 119.8 Total 8.28 70.23 189.58 268.09

9.1.2 EEMES - 8434 - EMEHE
Bl B BT - BEOR - ZEMIC OV TiE, 2025 E £ COFHEIRZ 5 FmIC 7 = — X531 L,
# 913 T RT Iy = FaERTDH, RIGKEFITIRETH 112 KNV TH DL, A~
AB—T"F Tk, WAPP DOEFRHEREEMRL N 1] EHOLEEEMEZZE L TRV,
%%:ﬂ%®kaﬁ#%ﬁbfﬁixﬁyi)7LM$% W SV AR, B e Rmk
HERIZ CEIRFMNT 2 F50 L, LA IR L7 BB S - 08 - SE(RETE 2 RE 3 0203 &
Al



#&9.1-3 ECEMER - 1558 - ERFTE

Target | Cost

No. Project Packages Major Components
] g J P Year |(10°US$)

Phase-I (from 2010 to 2015)

1 Rehabilitation of 11 kV and 1) Improvement of 33 kV system at Kingtom P/S 2012 25.6
Improvement of 33 kV System 2) Construction of 33 kV line from Kingtom to
Falcon Bridge S/S (about 2 km)

3) Construction of 33 kV line from Kingtom to
Blackhall Road P/S (about 4 km)

4) Construction of 11/33kV Substation at
Falconbridge S/S

5) Rehabilitation of 11 kV switchgears

2 Construction of 33 kV System in 1) Construction of 33 kV line from Wilberforce S/S
Goderich and Jui Area to Goderich S/S (about 7 km)

2) Construction of 33 kV line from Wellington S/S
to Jui S/S (about 13 km)

3) Construction of Goderich and Jui S/S

4) Improvement of 11 kV lines and extension of LV
system

3 Improvement of 11 KV Distribution |1) Replacement of old 11 kV transformers (more 2015
Facilities than 40 years)

2) Replacement of old 11 kV transformers (more
than 30 years)

3) Rehabilitation of existing 11 kV facilities

4) Promote new customer connections around
Goderich and Jui S/S

Sub-total 91.0

2014 35.4

30.0

Phase-II (from 2016 to 2020)

1 Construction of 33 kV System in 1) Construction of Lumpa S/S and 33 kV line from
Lumpa and Tombo Area Jui S/S to Lumpa S/S (about 15 km)

2) Construction of Tombo S/S and 33 kV line from
Lumpa to Tombo S/S (about 17 km)

3) Electrification around Lumpa and Tombo S/S

2 Expansion of 33 kV System and 1) Installation of 161/33 kV transformer (60/80
Improvement of Network MVA, OLTC with AVR) at Freetown S/S

2) Construction of 33 kV line from Goderich S/S to

York town (29 km)

Rehabilitation of 11kV trunk lines and

electrification

2017 33.7

2020 314

3)

Sub-total 65.1

Phase-lll (from 2021 to 2025)

1 Expansion of Distribution Network [1) Construction of 33 kV line from Lumpa S/S to
Fogbo town (about 16 km)

2) Construction of 33 kV lines from York S/S to
Tombo S/S (about 20 km)

3) Extension of 11kV lines and electrification
Sub-total 16.3
Grand Total 172.4

2025 16.3

9.1.3 ERHEOUE
BIRBRE TV A Z K FEERFT VAL L, T 7KDL OENREARAMA 7 ¢ /KWh
ThHIHAEIT, NPART AL —T T TRIESNTRIFRE 21770 > T MBI AR AT 6E
T 572D, K914 1R PEHEKEHE A 27 ¢ kWh & T2 001 H 5,
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x9.1-4 BEIHEREE

¥ X 4 IFEF4: (2008.12 LLAIT) HELEEL &
- Le/kWh | US¢/kWh | US¢/kWh
0-30kWh 373 11.7
%REf | 31-150kWh 533 16.8 23
Above 150kWh 709 223
0-30kWh 651 205
pEa | 31-150kWh 781 24.6 34
Above 150kWh 846 26.6
72 | Al units 941 29.6 28
AT - 816 257 27

(%] 1US$ =3,179 Le

[HELERL &5 E DRI S]

o BB LT VA AKNEHRS TV A

T TR DD OFESEANEAM 7 ¢ IkWh

System Loss : 2009 4E0 40%7%> & 2025 4F12 1T 15%I2 ek
Collection Rate : 2009 4E 0D 70%7)> & 2025 4F(2 13 95912 35
FHMER - NPA 2NIRE 2kt 32 L IRE

9.2 RE

9.2.1 BRAZ~NDORMENBAIZRDES
WD Tv] HEFICE T, 7743V T4 RmWEI® 7 ¥ — T%of% B4
BEICES 2R DIIRETH D, £o, FF—O34REZT TN+ 58 ﬁ LT

BEATO DA ThH D, FITEMAIZR ) U7 LRI E 5 ﬁ ﬁﬁmﬁ_L?
D120, BE& L EBITEEMNRN, - T, ~AX—TFFZ U TRE LR V) EOENDBHG
% FZB L T < 72dizix, REIEDEZEAT 2 LEMENIEF ITE, BRMIZIE IPP O A
X NPA OREAICEE LT, AMEEEZEDRMOSANT —~ 725, 727210, NPA ORE
fbix NCP O EHIHERS & 1372 > TV 523, BLEITITEMHRT T, BIFOZEALEE L, £z
B ¥ N T A BT 4 T RLEELT D L5, REMATDRNSHER L2 TIER D
RN EBNLREAT, REAATEE L TCHLREMAFROZ L EEZOLND,

BEICHBESBFICB VT, BAKE (LAY —) OEDEMBEESLENBALTND
§\*%%R%ﬁ¥@ﬁ%%A¢5MgTimw A, Ty HiZBWTRRBEE S AZH
BIZHED B2, L TFTORBEMBILETH D,

o IEHMIE O
ERFEEAZ 7 <AT O T OIITERB 295 L THRERRE 2B L. R bLLLT
BATELLHICTDHNERD D, bHAA, AEOMENDRMOMEIZED L2

TIERD DT, BHBERE AL LT, WICHKRD 7 2ADEREI b 0NEE D, 2

KoM, EAIE A BIET 5,

o EH - ANERBAT BB XD
INVTR 5564 % AT HE ﬁé B NEE - AL T 0 AL HIMENDH D, £,
INHOT A B, BT 2 MBS ORI R AR TH B,

o B & R DOEE - )X&‘W@%%m
7uY 7 NOFIHE ) AR RN K D ITIIEIZTE T S HITIE, BUF & BREO&
H, RS A7 AMIZOWTHEYNICEHE T 20 ERH L, RFZEBLBZS &, BUF
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OEMIBZIZR BN b HDH L, WICREINZY 27 2 LATRED LB ARRL 2D
BNbHY, NTUARKETH D, BEOEREFOHIECMEE) 72T RANA A P —
DAY NT 4 TINNE LIRS,
o BE(EENR

RENBBATL2ENT 0V 7 MIRT 2 BUFPRGE, BB, S & HE E R EIBR Ot
B, RERELIEEST DR A FE/mT 2, ) ETIE, 20074 5 HICKE - f e
HERERE (SLIEPA : Sierra Leone Investment and Export Promotion Agency) 23337 S4u, %
BREOFER, JEHRIEBNEZIToCND 2 e h, MBRFEARE., XX —KERAE &
SLIEPANEHEL T, EHE 7 4 —~OREMREL LY —FilED L Z ENEEND,

N A BTE S ADOEE & LT, PPP (Public-Private Partnership) 3 A o> #E[) 73
TRt RERTER92-1DEBY ThHD,

—J7, BMEANCFEELLET, BTV 2 AR — 8 A TIHEERO TREWVWa A k7
STflb AL, ERO X D RBESFN T o ARMETH S, IPP EANTOIZA Y KRRy
TRT7 4V E T, BARICHERBAEL TS, BlZIE7 ¢V B2 ClE, 1990 FRO%E
ARG T DT OBURFIE IPP A A L7223, EA/h7ekke L0 b @ liks T IPP & &5
BRI DR S o729, B E I+ (National Power Corporation : NPC) & i i # 3£[H]
(NPC D4y EIRE(LDOHTIC NPC DZEDO AR L IPP BB 2L+ 5 - DI S LT
Power Sector Assets and Liabilities Management Corporation : PSALM) %4 72356 < I K72 AE T
HLOTWD, 2D, FEIHEAE I universal charge Z#E L TV D28, TSNS Al
BN H Y | HEE~OAHIEIR L 2> T D,

BHADO X MEFEENT 0y =7 FOBRE, BUN L FEEERE ORMSWITRD X 5
RANCL>THTOND Z ERDH D,

BHEAE LT R=CPI (HEZWMIELIENER) — o

T ToldEESER ERET, 2O o zBUF & FRETARE TRWL, BYIREE LD &9
2T 2 HETH D,

NPA DESEALIZOWTIENR DD Z & &Y ZNE TITMBRIITBRF L2 ERT D L
& HITHINRICHERFE R CTE 2 KO I AMBERREZ1T O LB H D, NPA SN AFIER L
LTHY.TELX9ICR-oTb, TOREMMAKDDEZHRFTOILENH S 5, BUE
NCP OHEIETiZ NPA Z 388 « 1A% - BLEICHH L TREMNMT D Z ENRBIEHE 2-oTnD
. NPADRHAN.TED LIRS THEE T, EOLYICRENMTREDEHESETLZ &0
EzoNb, 7 7Y I OEBESREER (WAPP) N TX 5 L9 ZRREATIL, EEEBS )7
EHLMELEZON, VETLAROENEI X —L LTEE LWEREZORITHRET 2 2
ERMEL 2B THAH, HHROFTIE, BT LHEAFIREMLL TR WEILH D fllEICEl
TEDR D D BT,
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Private Sector
Step 1. Identify possible PPP project
Identify PPP - Feasibility study g

Project - Environment/ social assessment

v

| Coordinate with related ministries and agencies |

v

Step 2. | Define general project description and schedule |
Establish *
general PPP
Procedures | Establish procedure |
and ¥
announce
| Announcement |

v

| Conduct public hearing |<—' Provide comments

v

| Change in procedures |

v

Step 3. | Identify possible budget support |
Define
bidding
documents | Identify service level |
and project ¥
details
| Identify project details |
v Assess tender documents
Step4. | Prepare tender documents and announce |_’ and establish consortium
Bidding ¥
| Provide answers I:‘ Submit questions |
| Select an award winner at evaluation committee H Submit proposal |
| Award announcement |
S_tep 5. | Discuss and agree on contracts |
Sign
legal ‘
agrete- | Sign contracts |
ments ‘ ‘
Step 6. | Land acquisition | | Detail design |
Construc- v
tion y Construction |
and o .
operation | Monitoring the service level ‘
Operation |
Step 7. ; ;
Endpof | Receive operation (assets) |<— Operation end and transfer operation
. (assets) based on the agreement
operation

[HiFT] JICA, “Public-private Partnership (PPP) Program for Cairo Urban Toll Expressway Network Development”, March 2006
9.2-1 {Z#pPPP BATOER
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9.2.2 EEBRKICHKRIRE

(1) 161 kV I TF+2£ER

kDT =22 ) T ~OEBIEGIT. 77 F . Yiben DK NFEEITICK X KAFT
LT LD, THOOREHD G EHEA~DOEE/L— NI 161 kV-1 BIfRO 7 7 F 5
%@ﬁ?%éo%of\H%%ﬁ_E&#%ELmﬁ%ﬁ%m%@ AR MBI T 5 &
(6.4 % 6) EREGIRE. 7) M) (R L@y, EERIESUNIC Kingtom RFEICHEE L
TEEHTOT ¢ —ELREKI I ébifﬁm%ﬁ@ﬁéé%ﬁ@w 7T BRI
FERA) 205km & RHRETH VD . FHIFEAE, BEEE L L R DMERDE W, RIZZ DX D RFHE
WFAETIE, BHEOBRRIIRE TR 22T L2 L eb, ThEEHT LI, B2
UL FOXR A2 s 2 2 LRI D,

1) EESEREERZ GMEOREMERT 5, FREBETOAEIL, %flm KV 3
PRiEE LT H EEA~EMAEFTEE T, fMROMER T OERNAES CREICERZ 4
FIES TR WG E LV, b EREMICHIZET 5 & Lumpa ﬁ)%&'*éhé
He$E 925 AFREIE 230 KV EEMROL— b & LTiE, Mano — Kenema — Bo — Mokango —
Lumpa 23% 2 HAL 508, FPEROERGHE, 75 2ARE LK O A RREX A~ DR EE 2 AT
BRETT o ERH D,

2) T U7 FEEMRE IR O QMR ICIT O T AUE, Kingtom RFEICHEEE L T\ D
74~ﬁw%*%%%ﬁﬂ%%@fé /NN ?:zy/i)7 FE 1SR AR 20 A
THRNNS D, LEMREHI i51$ﬁl%mm&#ét TiE, BEEBFT THR)
Lﬁmﬁ@%%MLﬁfniﬁ%ﬁm@\gmt i%mﬁm%ﬁ%ﬁ 7T TR
PR UG RS FHIE AL OAMHIREFE . &Uﬁﬁﬂ@ﬁ@% Ex AT 5 Sl &
BilbdsE 2 5 2 AR SN D, Fio, FANCKELEITNICE T 2 A0 (Feeder) @
EEENANL 2 R E L CTBL MERH D,

2) NL—TRHDER

Uz AKX T TEIREICEB DT 11KV LU EORRII N — 7 ER &2 R & U7 iR iRk
M INTNDID, RMNLEN— T EMAEMERRTE o> T D, L—T7FRHIE N-1
FHIERFZB W TR R EE L — MIDOZEUSFELERTELL 0O A T vy MDD
K, EIREOTTAREIIENREE 25 LW T A Y v vB3H D . — TR0 Tk
RN D & RATEAH - mmﬁﬁﬁ’ﬁbfiwﬁm&ﬁﬁﬁﬁbgné

NV—T RO FN S LT T2 DI IE, RO IR m_ﬁET%&ﬁf%ﬁ%ﬁéz%#
HD, TOOITIL, %m_»~7i BT D BB B AR B A S 40 T AR AT 2 SN L
Y — DR ERMERET DLER DD, £, w~7@% (ES R W@&L(ﬂ&
BB EORE) 20 RICEETIMNERS D, FIC, RMEHAE R L ORHEE I
THHEEDORES, RhtiEH mmﬁﬁ%k%ﬁf~%¢6§%VXTA®%A#MET%5
LEZOBND,

9-6



9.2.3 RIFHESBMEICHRIREE

9.231 SROIT«A—PEVTARETA—OEXREHOBER
R ARG =TT 0%, A%OEFIE., BEMEOFER, HE, LMOFHZ R LTS8,
WBPED T 4 =Y 4T 4 AT 4 REEEMI L ERBRFHEREE OB R 2 ZRT
Do

(1) FEEREEEBEE
BRSO R A B RE S BBV 7200, REELERT OV TR, — B OBREE - BAEO(IES
BEETHRT S, ¥ ALREIICOVTIRRRIE L EEERAT 5 2 LI kY, BEE

Wi I 5 S 13 5.

(2) RIRHRE
VALY TR, HRRRERSY 7 m =B B Y | MRS EET S ]
RN DH D Z b, REXSCARRICET 2ERLHFELITH, FIRZWLNIZL T, &
PR Z T DM ENH D, Flo, FieRy 2ERICEH L TOWRIE, HTEORET — & 28
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