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TEAFE R

[[EBEHERS - > =7 LA RETITH]
BADEA : Arab Bank for Economic Development in Africa (7 7 U BT 7 7
$R1T)
DFID : Department for International Development (3 [E [EFEBH¥EE)
EU : European Union (BRME#E)
ESCOM : South Africa Electric Power Corporation (Fd7 7 U 1% 1/ 4)
GTZ : Deutsche Gesellschaft fiir Technische Zusammenarbeit ( N1 > £ 712241:)
MEP : Ministry of Power (&=x/L¥—%/)%)
MODEP : Ministry of Development, Economy and Planning (PHZ&#8# 51 HI4)
NPA : National Power Authority (@7 L 4 % JJAFE)
UNIOSIL : The United Nations Integrated Office in Sierra Leone ([Ei# =7 L 4%
WS PT)
WB : World Bank (fi54R17)

[ Bedir HEEE]
ACSR : Aluminum Conductor Steel Reinforced (#f.L>7 /L I &EfR)
DEG : Diesel Engine Generator (7« —E/Lx= 2 ¥ U FEHK)
D/L : Distribution Line(s) (Fl#&Ef% - Bl &)
DO : Diesel Oil (83, 7 4 —E /L)
HFO : Heavy Fuel Oil (&)
HV : High Voltage (/%)
kVA : Kilo-Volt Ampere (Fm7AR/L k7 L X7)
LV : Low Voltage ({&J+)
MYV : Medium Voltage (/%)
MW : Megawatt (A AV > )
MWh : Mega Watt-hours (X 4V v ki)
NOx : Oxides of Nitrogen (Z3F&{L¥))
OJT : On the Job Training (A > V¥ a 7 b —=27 ZHFIHH)
PCB : Poly-Chlorinated Biphenyl (7R VU #E{bE 7 = =/1)
PIL : Paper Insulated Lead sheathed (JHiZf&Ha#%ENHEAR)
PIU : Project Implementation Unit (7m ¥ =7 FEEz=> )
PWP : Power and Water Project (&7 - 7KFtHI)
SO2 : Sulfur dioxide (—F&{LHi#)
XLPE : Cross-Linked Poly-Ethylene insulated (Z&#&7AR Y = L k%)
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1-1  ZEENA

Y Z LARE (LLF, [ FH) BUF» SN EIC kT 2 SEE 41 o EiE T 2005
8 AR ENz, EREFARIIUFTOLEY THhY, EFESFEITN 22 EH L7 -
Tu =,

(1) 10MW 7« —E L FEMK (DEG) (BMWx2 ££) K OV 3% O F

(2) 11kV & QMK EHE Ok s

(8) Vg RA=HF—DFE

1-2 &R

ATHAETIX, o) EBUF & 0 025 EREE 15 /)12 & 5B AH 25 & - 728 )
mMW@anWkaﬁmxﬁﬁ%E%&Ltﬂﬁwmﬁ%®&@_owfuT4ﬁ%
WA L, ARG 7o G 2 v R — R v FRREICDD D TR L Rt
BLE DR EIT S Z L 2 A E T 5,

(V) 7 b LREEFTOBEAT DEG K O O - MERFEHLR T OMER

@) 7V =27 HNOBERELEMEIC OV T, Bl v A DOJFIA & 78 o T 5 BEfFRL R S
@%ﬁk&oﬁh%ﬁ%ﬂﬁwéz&W filiH O SENE AL

(B) LIRDA R I —I2 & 5 HTBLEIRO FBLATHEN: o OFERI & FRRTEZ D0 5 B
R

(9 T FERBEEEROMER L AT 7Y =7 bERIC Y 72> CTORBEEREE B
DA M

1-3 A RS
Mo FE W 722 (JICA AEE &t IR FH— 7 v — 7 Eiss - BT — D)

Wit KR #EE (JICA 77 V) BESHEES T 7V hF— o)
wA R BREASERE LD EA (BRI
EERmEeE & i stz — o - P=7Y )

1-4 FHEBRRE

3H 58 (H) 3 (BARST DATIVE L)

33 68 (HA) T BAATNE hosT T o N—DT ) =T 75

3A 7TH (k) HSERTT (WB) | BME A (EU) | BAFS RS EHEE (MODEP) |
TRF—ENE (MEP) £, > =7 LA XE L (NPA)
e AN T

3A 8H (K) XU 7By BT LR OEEEY A FEA, NPA & ik

3 9H (K) NPA & 2 = v Vi, EEEY A FEE

3H10H (&) i =7 UARHEFEFT (UNIOSIL) ,
A vl 1kt (GTZ) i, NPA &I =vVEL

3A11H (+) T3 T Ry A A
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3H 128 (H) AT A, Gk
3A13H (H) FEEERHEE (DFID) R4,
JICAV =T LART 4 — )V KA T 4 ZZHE
V=R ST T (R, KEF—LE)
3H 148 (k) JICA B —FFH T OFEN — T [E H AR KRR~ sh
CRIEFF— L, )
Mo JwE (8 H 16 HEkHAE)
KT — LR H—FENEEE T 7 77 LA ME%EE
B CIRE~3 A 20 HALMAAHE
NPA fT&8, FEFE A FFE LT, 1WA, ZROA)

3H 158 (k) NPA T&t., BEMEY A FaA
3416 H (K) NPA I &4
3H17TH (&) oy XRBIT ROV X2 A A
3H18H (1) ERHERL
3A19H (H) ERHERL
3A20H (H) HZ I ERM A i
3A21H (k) MEP-NEWPPCU T4, &kH&EH
3H22H (k) NPA T&t
3H23H (K) 77 PIU 168
3H24H (&) NPA T4, MEP K O NPA ~#f 4
3H25H (£) g Sl
3A26H (H) JwE (3 A 28 H BAR)

1-5  FEERE

(1) Bz E4 (MODEP)
Mr. Ibrahim Mohamed Sesay, Duputy Minister
2) =xL¥—EE (MEP)
H.E. Lloyd Ado During, Minister
(3 vx=F LAxEntt (NPA)
Mr. Patrick Tarawalli, Deputy General Manager
Mr. Denis Garvie, Director of Technical & Planning
Mr. V. B. Macauley, Generation Manager (Kingtom Power Station)
Mr. Rolf Achmus, Senior Expert for Diesel Power
(4) 5 ER1T(WB)
Mr. James Sackey, Country Manager
(5) BN I FEAED)
Ms. Lea Vuori, Head of Section, Infrastructure
(6) EiE =7 LAREEFEEFT (UNIOSIL)
Mr. Hagos, Acting Head



Mr. Merlijin van Waas, Economic Affairs Officer
(7) RA >k 7104 GTZ

Mr. Bryan Karanu, Project Manager
(8) *EEEEBA%E (DFID)

Mr. Richard Hogg, Head of Office
9) fEH—FEBAKRMSEE THZFEE Skh—%EHLE WO =%%
(10) JICA 7 —FFHFT # LAtk ATHA
ADJICAT =T VAR 7 4 —/L A7 4 A2 WA ORERER VM (MODEP)

oE

b=

1-6  FHAHE A

(1) B Hb 3 A s SRARE 22

) 7V—%vy (A7) OBEIFEE

VT UAREINE (NPA) (X570 —F20 a2t Ly A2 o= 7T
T2 EIMAG T 1 SR O LD THE/REETH Y | HERN X 7 b LRERT
DY A NHAE L ER LIS 1993 FEICONEEEESH I TCEE LT 4 —Er T
U VRHEM (DEG) 1 BOANKEEI L TWAHRETH- T,

ZDOHT) 8.5~4.0 MW (X, L FIZERHHEETFTED V10N FTHDL Z &b, ﬁ%%
PO BRI > 75 ibE, KFEFEFBIT A2 1L U &3 2 BURF T &% O — e %2
HELESTNEM «c BEOBBNEMET L ETH -HEV IR THo T,

£ RF—, FERPEE, VA RT U, BT AVEZTTRCAZRERE (MY DEG) %
HLTWDR, BREMS (F 4 —ErA AL US$0.90/L) AR+ 2 L AFHITHY 2RO
LR SN DT, NPA L X 22 C&LE L Ic BG83 FZ8L 1T ﬁf CEWAR L AP
TWRWIRFEORHETFEZICINZ, 29 LI RAFEZOYI B2 I XLV EBIIFFEHR
K& HOD ATHEMED RV,

F7-. BIHFRERE R & NPA <° World Bank (WB) 0O ELIEHRERAETDHE, V=
AH 2 )T OBR R CTOBERE TV & 356~40 MW FEE 1T H k%x%hét
W, ¥ 7 b AREFTOBES DEG OREARRE L, HBik3 24 K —I2 X 2 IR
EEBLTH, bREEEE LW )T DEG 2859 2050, AN, ﬁéfi%ék
et ons,

2) fth K —ot ki

(WBJ

Power and Water Project {Z US$35mil. = FX¥ C L7, &7 ¥ —IiZiZ US$20mil. 73
Eﬁéhfkw:MGAW%%&EZwmﬁmz$4mwm@?o%/7%A%ﬁDMk3
BOUNEYZHMELTWS, Bl LBV | BlEr ALK ET 0¥ 7 MISEEE
BEeWMIDOAT—=TLEELRNL ) ICHETDULERD L, BRSO D520
FEARRGTRARFIZ b kR T o NER H 5,

07> 77 (Bunbuna) /K /J3EATIE, 5 M50 1) TRk 177 275 MW (fREEH 7] 134 MW)
ZEME L THRY ﬁﬁi%l%&50MW&%2E%40MW®H%/%HK%ﬁé*@\
Thbb, BHEWEICL2ENFEEDO NPA b2 RE LS HHINAFRE S 42 7

-3-



VAR 72 LT enWesd, B 1S [FEEFTOB N2 V= A% ) TITKET D
7289 ® 161 kV EBEROBH T EILL IO 2007 4 12 A 25 KIEIZEND RIAARTH D,
B, EOBROWERRGIEITE 3B : 90 MW, 4 8] : 45 MW, %5 H] : 50 MW & 72> T
W5,

(EU)

Emergency Rehabilitation Project & L C, 2.0mil. EURO ##LHE CTH 5, BLEMY
NEY DT OERERMIEN & T3 F 0 S 72454k (Loan Agreement M OV #&EEAli#H 5
EEATFH), EUAL 01681 7 4 — D0 AR IOWTHRRM TS 72, &
N7 Z—=~DIBRLIFITDRL LS 2008 FFLTIERNWEDZ EThoT,
(M7 7 VU4 : ESCOM]

171 7.0 MW 1y DEG Z % > 27 b AFBEATIHRMAT TH Y . AF 6 HEHE TIZITZET
TETH D,

(77 U IR A X 7 LER1T : BADEA)

BECCWh ISR ER D7 F 7 FA—/L » v— R (Blackhall Road) &EFTAT 7.56MW @
DEG 7% 2007 4F 9 A & TIZ5EM T E,

EHICHE2ME LT, .56 MWX2 15 (1512 MW) 577 7 7 & OWHmE Tl
HTLFEAH Y | AE 3 AICHEARE T, 6 AITHERNRET L TETH D,

3) X7 b LFEFTOHIR

XU R LB, DOEEEE SR CEE L7z 5.0 MW 21X U, BEfF DEG
NAE RRIEAR : 29.7TMW) KO —7AfIEH 1.2 MW DEG 8 3 EH 5,

Loy U7 s, B0 ic X 2 MK TIC L 0 EBEIC_—2 A & L TR AR
BRAEIT24MW (E—27 O 3 B2 2 THEHIETH 2TMW) THYH, UNEURE
AR E 21 EEBT D LABITSOIETL, 20 MW BE & RIAE T 5,
ik & v BAEESCOM O T 7.0 MW O iy DEG OHRfI 23 A TWD DD,
EZFt L7z DEG OAXT =Y {HGRIBE S H 0 | BN ORENREIIE OBLEN S
PEF DEG OEHNEENTND EWVZ D,

R, FFEEINCE, WB OBEICLVERINAT V=T NEEEL, il - MR
FEL TS,

4) HARFRGHAA K OEEE S W AR EEEEIH7e > TOEER

NPA & O OfE R, DEG IZOWTITEFHEED LB 5 MWX2 &5 K OVE IR & 72>
oo BERD LBV | i K —IC X 2R EROEEFE 2 #Z LT, BHGSIEN
WARRLTWA 7Y =20 ELhE T 57 AZ Y 7TOFBERE L THETHD
LEZLND,

il DEG OBLEFENLRIZHT- > TE, F o7 b AIEENNOFEMIC X2 L5975 Bk
K (A NENRL—F = TREINTNDEODOWITHE L TWDHKROKET = v 7 1T
HThdLEbnd) KOHET A%, BRREIZHEZ DB LTI EBET2LENH D
7o, MBS, —iIEEREOBE - EEROMRFT L LEICR D L Ebil b,



7, BLEMIC OV CIEREEL#H O 11kV O A2 59, 33kV IZOW T, WB 238
FTEDX T N LIEFIND T A NNT 5 —A (Wilbeforce) [HDHRES 2 ITHE 208 B3
DHEATND U —T = b (Regent) £ T 5 km fEMHT 5 BOBMEFHE N 2SNz, K
JERCEEMEAIC K DA D7D, m AP RFITEHLS 2o TWD Z LTz, 7 A Y I KEEfE
ZIXUO LT HEERMEE, RN —ROEAIBREREEN S BETD Y —Y = i
XA~DFE S OREMAIT, MEFZRE VRSB A RIAD D LW ) T, NPADF ¥ v
Ta—WEICHLETDHIEEZOLND I END, BEORMITS D EEDND,

7272 L. WBIZ X% 33kV BlaEMUE DI TRA/BREE TIXo& ) LTWnWenZ &
K OB 1 LN ERAT D 1996 FFEHFE TICREINTZ LD TH LD, WBIZL HHifET
FERIHERET D LR DODARLHIED Z LD, AR NS DRI SE
BELGRET O2XERD D,

11 kVELERICOWTIX, BESR, A v F, F—T7NVHEEOKEZ I = v Y THlERL
72o WB EDOBEHEDPRWEOIOBLANE LD A TIREESINTZLDTH DN, ARG
WITHEEEOFEAME T 5L L bI0, ERICHRINOHFHE D E2EBEL,
WLTHRBRHD LTz T Y —F 7 U HiPNERICRT 28R TN E O 2wk
ZHIZXEZTZ LMK O 1T LB R IITRE N LETH D,

415 VIREREM OB OV T, FHIE LTy =7 LAXRERIOAHFETH Y |
ONEEEE S IIOMEa R —F 2 b LIRS SN BE2HAL, =7 LA xRE
MOIERN R THEZS TS, G, VXA RA—=F—ZONTiX, ZHLEvr=T L
FREOENFEZEBE L THU R HFETHEAMESND XOMFT L TS HNERH L &
Ebihs,

5) it S & o — 1k E i

W7 Z 0D 8 i) L LTiE, BIETIERE TH 5728, EHHMRIREIC X
5 OEFSRIEOERNE AT T KO FF— L O, @7V —4% 7 o ifiNEdEEsE ki
D7 Fu—7 v 7 EWEFHERESARENEZ DILD,

L%, BB Z—ICBIL2FE RN —THAWBOTar =7 hafuld L K
=2k 7u Ve FROAEEEEW )70 Y 27 N ORKEEEEOEBRIL G B
200, MERETL TV ZENREE LV,

6) T DML TR 5 5

71 BT R LUV X OFEE R M OB EMEEH OV TIE, 22 Mok
O FIRRZeHIPH CBIMMER AT o 123 72 < & b BRI 2T o 7o 1  E T RICOW T,
OO BFRERMEZ A L TV DM A&, i, BRESOEN 3 » oA THDS Z
L. @B E LB BIE 2 DIREEIC 22N 2 & O O HIX 4 53 R I RETH 5
ZEEND, RICEFENEERETT 556 TH, BEMAAE M/P, F/S) L~ pnngEe &
Db,



(2) FhEFmER

D) 7V =27 OBNFEFIZEFER T 0 Y7 MERRERREO & B0 ERA72IR
WIZH Y . EEFEREDEEIZITZE L= BN VETH B,

Bicth R —Ilc kX pE N7 24— I ) ey "REBINLTHDLHOD, B
BRIV ANEVICEESTWAE LD (BU ICLDHANRERBRE A B Y7 M),
BHFEORBRIGED T SND HDODERD BN > THRWZE LVIREEICSH 5
Lo WBICKDT T FkNEEHT7aY =7 ) % bREBEEEWH LD XE
CEETLLOIERES, 2o B Batk, 2UHIIHE T LB ILND,

L7385 T, AT RIS EARBRFTHEZE L, bREBEESWIICL D A2
—TEMED D 2, M N —L bFRELGLODHED LI RELEZ D,

B, BEMEHEICOWTIE, WBIZXD U AEY e yx s hOMERERI A H B I
BDIZ, Aa—TEBEL T RERD D,

(2) 5. 415V LLFOREEREMICOWTIE, e hAHEFEAIE 322 L2 HRETH
0 . NPA B/ 5 KELC bR Th % b 0o, [ L < @H el AIFIHTH S 7 U ~A
RA—=Z =22 T, ZhE#ET 52 & TRRETHZ ORI U CEAME 7
L7225 Eh. b IATAMREREV ThREEEE S Ox G = H—F e b
LY B I L OB A MR T 5 LEN DD EEZ D,

ZORICOVTIE, (EH—FERARKMELE LY H—FETET Y Ao FA—2— %A
LzbOn, ZNEELTREMBANLTOSHb 55 & OEIN D722 L b, B
OIS Z D THET L TS RERH D,



2w V7 ULAXREENEZ X —DRN

2-1 HFFEONEE L RE

v T LARE (LLF, T EH) Tk, 1991 FICKEFE (RUF)2MEE L CTLK,
SRR TP 7 —F X — Mo dE ., 1996 412 K EIRZE 4 1 Tt L 7= /S KHeE
L X =TI T 572 ENERIE L Ao 72,

Z 9 LIZNERIRREZ TR 4= < . 1998 £ ECOWAS (7157 7 U 4 i ERR i L FIA -
Economic Community of West African States) Bifif7237 —F % —Jr&—m L. H/3K
MEOBIERMELZERSE S L L HIT, 1999 4F 10 A X ERHZAEA, BRI & R
RS D OFIEAE 2 F T 5 7= TUNAMSIL (FiE#Ey =5 LA %I viar)] &
Jkig L C., ECOWAS F&E & mZ ) o fr 2B F5 -7z,

EEARIC LA a2 23 EOFER, 2000 4 11 AlIZiZy =7 LA R B & RUF
L D TOERAR., 51T 2001 4 5 AIZRIEMIRIZOWVWTOREN R I4L72, 2002 4
5 ANCIERHEE « [E 25 BB RIS 0 X v, Bk O 7 MEfi A RS- 2 & T,
10 FELL RICH 2 WHRICHIEFE 3T 7240, AR AO2 18 BLER P I A > 7=,

OAET 2004 12 JICA 7'v ¥ =7 MESGHER (A 2URE L. ANESHR
BRI~ OBIESOBITEHR L2 9 2T, EHE 7 % =122\ Tk, 2005 4 6
A~7 BicA > 75 (BhH. B, K) 7ovzs NERBEELZER L, 87U —2
VI ENI R L O e T R e E OB A A L=,

ZOfER, 7V =Xy oHNICENEM#E L WA X S AT o —EL (DEG) &
AT OWT, R H AR SOMW O L Z A8, FEBHEARME N O i o & b &
2L, HEDEN TN, BUEOREBEARERAH 1L 20MW BE L 2o TWnD Z &R
HIBA L 7=,

fth 5 . RN OB KB 155X 2005 4F 6 H RS TEEICK 4BMW & HEdtSnTunwb 2 &
Nz, BCEM S EFALEIT L, BB E 21X 30%ICh 7> TWVD Z b, ARt
MARIC X A EEENAEAL, B 1 AREOENEERERS STV,

I, =7 LA RENH (NPA) 13, 5% B FELRB%OENTFREOHOE THEL,
2007 FEEME BIEE LIz 7 7 U WEBUF R OT 7 7HFBEEITIC L 2 DEG (FH 7
14.65MW) O#EA-CtgR D —#T 1212 L 5 Bunbuna /K /13 EFT (26MW X 2 k&) & I1Z
L O MBERREEMHETXSHE LTS, LonLans, 2t DEG #(E & UK 115
BATSIENTE T LCH, FRTHETE (4~5 7 AM) ICB 2K B ORKER D 18MW
FTRTT DI ENE, THERELEZET D LEKRE LTLE LB ITREER
PESRIENFEN TN D,

(o) EBUFIE DD RUUCEE A, EESRERITE I 72 2 FllER O E N A AR T
H5HE LT, 20054025 10 45T 100MW OFELIEREZFE L, 2O L7258
H 77 10MW @ DEG %4 & i v A EE B & Lz R NELEMEOSEIC > & D E
IEE ST L 282 B5h L C& 7=,

INEZT, DREIXFRIORFELZIMT DL & Lz, (1) 27 b AREFTOLE
1% DEG M OV HEasdi O E « MERFEHLURILOMEGR, (2) 7 ) —& 7 N OBER AL EHE

-7-



[ZOWT, EEr ADFIK & 72> TV D BEFR B OEM L L ORIz #iE D 5 %
SHERIPH OBSENAN. 2 5T, (3) LD FI-—I2 K 28R o0 F28 rTREME K OV Fe pl i
B &SRR D IR ILOHA, (4) TV ) EREBEEHROMREATr Y 27
b FEHEIC 2 7o > TORBAEAEE EORBEOA B & 245 < BT 572018, BARGHH
IR D PR 2 Fhi T 2 MENH - T,

Lo T, KFETITERER A FZBEH L2 2T, SEARGFE IS oxdg=a
=R PBIEIZ DD TR LR & RESHERERE OMERR 21TV, Tliai i s 5 2 i
VHBDDHZ AL LTS,



2-2 A FOHIR & RE A

2:2:1 ZV—Fy (V= RAZ L2 T) OEITEE

(1) EFFRHEOBUR

VT LARBEINME (NPA) (kb7 V) —2vr L2ofE0icxtd 5B/, #
1 [ O A & fiReD THIEERRIETH 0 | LEMFE D O 1T = b\bwﬂ}:foaofb\éo 7
U~&?V@W%%@Amiﬁ5OﬁAtot%@ﬁ W DT A OB A L, BfE
200 FNIZETAHAANOZRZTWAD, ANAEIZS U TS 2EFTFEICH LT, 7V
— X 7 HRMETIALET S % 7 b A3 EFT (Kingtom Power Station) 7% NPA Mk —
DREBEHFTTHDH, LAFHHIT 83.3 MW, FIFHEEHT) 270 MW & LTV 55, UnED -
FRETHATERVEERHELH Y AT LA LORMIZZOHIE2KEL FERI>TW5
ZLTZDIH 5~T%NEFTNEN & LTEDLILTEY . %mﬁﬁ%%m15km%L
MK E 72> TS, ZHUTKL 2005 4 6 H RS OWEEE % 45 MW & #EGH S
TEO ., MR EBRED AL L TWD Oz T T 40%Jﬁ< DOHERIZED, 7V —
20 DBIBREEHELMDO T D, ZORGR NPA [3FHEIHFE (ERAMLER) &%
W TIT-o TR, THEFIC 1E) 2B 1, BT ERN KD &) L9 2R
N TWND, 45 MW DIFFEFEEICR L, 40%FREDEELNH 255121, 70~75 MW
DIEEFTH ) 0 EE LT 5, 70~75 MW OFFTEH ) & 27T MW Z K& < FREISB/EDRE
AREH 1L DF v v T HD L THHED 5 < NPA IFE L O R —ICBESHERZFOD T
TW5b,



(2) FHEMEE  (GERIR A a7 T
NPA @ 1999 4£~2005 DI EE & EFEREE N X 2-1 [TR7,

160,000

140,000

120,000

100,000

80,000

Generation (MWh)

60,000 |

40,000

20,000 |

0 L L L L L
1999 2000 2001 2002 2003 2004 2005

Year
0 Available @ Generated
X 2-1 JEEENELIFEETREE &

FERFEEE S EIT 2002 £ 1235 GWh 2 —727 L LT, THUBEITAR4 ICIE T L,
2005 FITIT L F D 51.8 GWh* |2 E THBHIAAL TV D, 2002 D4 123.5 GWh [
SECIE 14.1 MW, 2005 40 51.3 GWh (X TIiX 5.9 MW O 1272 b | IEFEIC/e -
TEHELBENMFEBEDLIAATND Z ERynD,

2002 FE D AH A, 12 A 5 H 22:30 D 26.5 MW Th 0 . HAMHBRIZX 2-2 1Z7R7
Loz, ARG RETR ’;5Wﬁ8~7@%W%§L1wéo:@&%@5—7&ﬁ
X% 7 R AREHOAE %ﬁwﬂg%f%t_ ICEVEREN TSR, TR —
O ENMER - (REIZADREIZLY  BEROFIHTREENRAIETLTERLD
EMD \ﬁﬁ(%mﬂﬁ3ﬂ)_ﬁéiﬁﬁ~7mﬁﬁﬁ%éﬂfw@wo§%®tw%
%uWﬂ%ﬂ%$’@ﬁ%@%%ﬁt%*T%gﬁ%%ﬁﬁ7’ﬁﬁbtﬂmmﬁu%@

HERMHFHAARTH LI b LT, EEIIIBETE TRV EB™a0n5, Zh
I%, 2002 FEHITELEM O R EA IS i@%%Mﬁ%mzt_&ﬂzﬁﬁmf%otﬁ zhn
DABEIZREHIRE ORI L 0 . R ERERTHZE TE TV W S Bl b - T
TV 5,

*  HEEME (20054F 11 A &L 12 AOREBEBIET — X VAT TERM-T220,
1 H~10 AETCoOREENNEL 12/10 5L TRDZHEME)
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NPA Demand & Losses 5 Dec 2002

30.00

25.00

20.00

15.00

Demand (MW)

10.00

5.00

© P S O S OSSO S P & S S S
S LSS S S S S SS
IR A A N N N R AN N N N NN - S . L

%L
2
2
%
%
£

‘ OBilled B Commercial Loss OTechnical Loss O Station Load

X 2-2 2002 4 v°— 27 H S EEDE far iR

2002412 A 5 HD 26.5 MW B — 27 IR T b FREFICE W 2B )1 18.4 MW L Hf
FrENTED, 40 MW FRE L H#HEGH SN AITERE O 0BRE LMHe TE Ty, £
DHDIFEAEDORFIZZIN A REL THIZFEEH I THY | KRG EEE Z RER
ENTWD, FHEEE T, HLAEMKIE (essential service) & L CRMEELIT « B
KR (Hill Station Lodge) . BlIXHEFEIT « B E(Jamil Flat), 7 ~#/KA > 7 (Guma
Pumping Station) . P, BAT /L7 SITELEIICHHE L T D, 2 b BUFHERIC
WL, BUNOFETENGE RS EZZ T - TEY | BlKo/2nZ E#Efgf‘ﬁﬂ’]

IR E S22V E 5 TH D, ZOMOEEI, FEIEC—REERE 1L, 7V —4 7
it E Y — 1 ~4 FTIZX S LR EICHHE T 0 E0 2R EL TWD,

BUTHEBAT2 EOZ ORI 2 LI, HITRFEOZOHIK 2 TG LT d &0
e Thoto, N AH O LELDEZTLBR LB H L DD, Loy LK
RMiF S TE 63, AEMSmRFIZEH NPA OFHMEHETE T*’?‘/“/M/“’C“@E—F@
RELER M ICAMAEEIT 24 L Tl 5 & D?Euﬁ“?é & FORE OLOH

SRTNERSRVELRD D L) Thotz, FFEEMICIZHRERSFT (Load Dlspatchmg
Center) #RiEL T, fAE~== T /| ;{Iéof_/\q:fotf“‘?ﬁ FHETREXTOHDOID, Y4
HOBEHEEIIICO 2 G200 &b, TFEICHEE DBV DNRNTZOIZITH

FHEEEIX, m— K> =5 47 (Load Shedding) & Ebiv, FERIOD Y 7 V=T
EAEHE R 8 CHOEB I CIMEEE LT HNH DN, 7Y =20 TIE % EE
THDOTIERL . —EZFICRE T2 LWV ) AREERFV TV D,

(3) BFEFEHERI & IBEH

ZD & DI NPA OBNMAEITH LT, EHEZLEL T 510, Fbt, s, v
A2 LT o BT AR OWER - RFER ETITAFIEERK (I DEG) A LT
Wb,
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NPA Fd &M & A F R BILTFHHMAG TO VA 6N LI LTV DR EFIEE o1
HHFHEICES ID55257, BEHMS (7 4 —EBLA AL US$0.90/L) %R+ 25 LiE
AR T Y 22 b O L HELZE S D, NPA OEIHE X DEG 12 X 2 &1l CLE L 7= B kHa
MFEBT UL, BUEEBENZEH L TRV RFEOFEFREZIIN A, LHORT VE
DRAFEZOGIVEZICE Y, BHFENRKE D ATHEES B,

HFEREXMIL, BERLEEHOm L H Y NPA (T8GR EZH - TREET 5 2 L R EH5
fHFonTng, BEES T35 MW &Y BREERINTWD,

NPA XU RAHZ U T OEEFEEE 45 MW £ E- TV 528, 30~40 MW & itk &
NTWHERLH D, 2002 4F 12 A1 18.4 MW OFE 4 fidk L= LI BICIXrER & L=T
— 237 BT L 200 FEHFTR Y OLEFT~OUIREEZ: £ 6 NPA MREERIC
Wt L2t DO TH D, ZORHEFHTI 35 MW 2 X 2O AFZRERENH D LD b,
MR D BENRMETH S L Ebisd,

2-2-2  fth K F— D IR

(1) R (WB/IDA)
HERIX 1976 5 4 [BI2H72 0 MC (Management Contract) % 55/ L T, NPA Ok
ez, 2004 7 HIZITHOMC 2 & A7 4 bz &) k7= b
(Power and Water Project: PWP) | 23fififs S vz, Zo7my=y MIHEESED 35
MUS$D L E 720 77U R (IDB), 4 A7 ABHEE (BADEA), v =7 LA X
Jf. NPA OEEZHEDIRE 4TMUSSO 7y =7 hTh b,
O Ehesx—kl
REE¥ESANZRREICT D720 DOE N - NPAIEOWIE, Bt 7 # —BIgER D%
3. MEP (2= 3L X—ER L 2% NEWPPCU (National Electricity and Water
Policy Planning Coordination Unit) M%7, fi
@ XXV TFAENALT 4T
NPA (271 ¥ =7 b EfEkRS PIU (Project Implementation Unit) D%y, NPA @
A L, tHEBE ., BAHBRKMREEERE, il
@ A7 7l
X 7 N LREFT O EMI L O - MBI OSE, AT N—=VFE, U A
& VT ORCENETE ., it
@ BREERCBMEREOR
X7 N AIEBHORKIGREDET=4 7 ERERMOEREX R (PCB R,
AL A HE (ROW) HfefR) . Ml
® Fuvvxs MEH
NPA @ PIU OIFENHR(A T x—> « THE, BB - Bk o deE,
AR, SOEMEMERT A N7 A4 N> TEMT D2 & DOR)
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:h%PWPT@%%EE@ﬁ%\ﬁ’@4y7?%ﬁmkwf\%&F23%yfh
FEH OB THRARD L) ITHEFRERMEO Y ~EY - (RENERINTEY, BT
?ﬂi%ﬁﬂ%@m%ﬂ%7%$i27MW;LDEW’ETE@?6%®&ﬁﬁiﬂé
FERIZ 124 70 —& 0 U EELEMEOBL ) Tik~2% 33kV EEMEOEE THEOHMR L
ZEIELTEBY, 7V =X U VEREMOUEICET L0 MRS,

2 77V (ESCOM)

7Y =2 B NEEOERNS, REMIEO MC 2B U CHEL CXmT 7 U hE
F15% ESCOM 723, 2006 “EHJEEIC H1 iy > Mirrlees #8557 « — ¥ L3 EHEZ 1 4G L
WEX 7 FLAREBHFCIEMATHEZFERKL TV D, 2006 4 6 HII3EMET L, Eigsd
BT 2 TETH D,

B) 77V IRRFEHIEA AT L8117 (BADEA)

BADEA O@EIZL D, 200749 HE TIZ 756 MW OF 4 —BILREK 1 EBE2 T T v
7 —/vra— REEHT (Blackhall Road Primary Substation) #WNIZHE X411 2 523,
E';ﬂ BADEA O — R THREINTWD, ZAUIHE< Phase IT & LT, 2007 4 12 A £

IZRIT < 7.56 MW OF  —B L EH 2 BE T T v 7 u— REBINCHEZAHT 5 3
T%é 7T v I R—ua— REIn o TREAY — U REM A2 -3 EITCTH - 7278,
BUEIZEM L LB TE TR S, BERMIIME SN TWD, FUHA FNIZNERET
R S VT BHPARR I 23 BERE L Tl 0 . 1 IREFE T (Primary Substation) & FiL TV 5,

BI/E (2006 4 3 H) X Phasel (7.56 MW X1 &) @& bgEH O ALKEE
BT 5, £ DHOUS « T DO AFL, TR Tt & 2/ T, fariliE, ot L&
DD EMNS, 2007 9 H O TIXREETII2nn s b, L L NPA OF et
HEICL D L 44 NPA X 12 MW f2£E @ DEG % %55 L7=02x L, BADEA {173 7.56
MW & G725l 23~ L, FiZ Phase Il (7.56 MW X2 &) ~CiE L ER L &xn
b, FHEMICEB N TIEAL—XIHEITT 200 L HELE I, LD TR TE T35 6
HIEtHoichbs 0z L ThD, ikOEM A M2 BADEA X v 3 V23T, NPA
EPRAMGETE ik L. AXKIEEIIMMClIE A, oA IEHT 5 2 & EEREIC
RHTNDHEDZ L ThHDH, RATHIAEOB A IZH BADEA X v a3 23k T,
NPA TR ZBEL Wl b bEEBEEH I LD L Bbha BN, 7ry =2 bO
WE Ty F LT RERHL O L b,

@) 7rT7FKkh7Tarzs k
7 7 F K% ERHE (Bunbuna Hydroelectric Project: BHP) (%, 1970 EO#E /1t
7 2 —BREET, [ BB &b 7 4 — Y7 VK I EE & RN S vz, 1980
TR O G A CREFHEFEMNMMER & v, 1982 FEOENIC THEAIG S N7z, 1988 4EiC
3A 2V TERNE LA ERTHEOEEE, 77 U WBRN BRI - LEER M THF~D
HEZROTND, LML, 27V =7 FOK 85%M5%E T L7z 1993 FI2B\\ T, Wik
DEBRZITTA X ) TERFPMMERZ O v oL 2R L, THEITH SN,
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PV 15%Z5E T4 5720121, 91.8 MUS$DOE 4 L. 20~24 » H B TH M 4 2L
THERMBL LN, NENKE L2 b, RO U —NIZL DA %V TRgEERITO
Al 38 MUS$Z vk L, A # U 7EF 19.9 MUS$, 4R 12.5 MUS$, OPEC #:4: 8.4
MUS$72 EDO&EL&EED T, BEILSMUSSICE 7Y =7 FOETLEZHEL TV,

2005 4= 8 AIZIZA X UV THINESZHEH L CLENRBGSNTE Y, EFHICED I
2007 4F 8 HIZIFZSE TT 5, L LA XU THEERITOELEHATHICITMEOF ¥ F
VT4 RATNMEE INTEY, BE, RO A KT A - T, EIERIEIC &
HEIEHEDO NPAME RE LS, 707 PIU %3072 EOEKBRFRE N ED LN TWD,
T 7 F PIUMYSEIZL D E, 200646 H 15 HOX ¥ 7 7 4 —RITHR AT T
%o

Zo7nY 7 FOXAIFRKMIZEL Y —HOFEE BMPKETHZ LIChD, ZOF
B oAU 2 TR IR R E 4 125 MUSS AT THND Z LIl o T b, B
Z 5T HER PAP (Project Affected Persons) 13/ 5,000 A T 523, KoL Etho—
5 (5~80%) MHAKETLHDTHY, RFEMICEDMENETH D, HEBIEELE
TOOI1FEBEK 30N (I FEETIAEEEELTND) EiFEnZ LThD,

T T F RN DB THD 7 ) —F 7 FTH 200 km @D 161 kV EER
EEETHFHETHY, 1FEAEOBREBITEREATHLN, T —HNER SN
CTHEEER Tl L Cunvd, 161 kV ZRZE 6T IR 30 m OHIEME GEBEMITAFIC X
% HEFIFX E Right of Way: ROW) B EN TE S 4L, % < OFEEBIN LA LN, LL,
% < OIEHEE T HEBRD O DL RS X R S TOILUE ROW = 30 m OFFANIC
BOWTHEEBIEOLETR2NE WS Z L TPIU E@E#EE0SENELNL, B0
HRAET 501X 6 1M GFEBEOEFLFR 1M LRELONATWS,

FAE 8 AICHB SN THZEEMRITE S Tk L. iR OB R 2 £t 3 2 1213,
D6 AIZTEEINTWAHIMEBORAR TR NLESRMETHD, —F., RER EHR LT
Ry =7 LA 347 4 A®D Country Manager 1%, EKiRFHix., v 70T 4 —FITIZ
R LUTHEEBEREST, Yavc/ MUGEHTZ DX A4 L7 — 7 VIIGFEET, HhallEh
TITS RN H D, EDORMTH T, M- TINLORBET A v F L TN ZEN
MO TEETHI EEDND, 2B, 7o 7T ANFHETIIHRELETO I HTHET 50
MW (%77 7 — L H 13 18 MW) SRIAENTEY | FFRIICIZT > 7 T XD B o
A X (Yiben) HUKIZHERR T 25 & L EFBRITIZ LD, &&HT) 276 MW (57 7 — 4
013 134 MW) 233 S LTV D,

(5) BINIEFEIL (EC/EU)

MIAT LY ERINEERS (BEuropean Commission: EC) 1% o] EE&E /17 ¥ — X HEIZH
DHATETEY, v=F LA % EU 47 «+ A (Delegation of the European Commission
in Sierra Leone) %1 L T, 2003 4-~2004 ‘F(Z7>7F T 1.99 mil Euro O &AL EMEZ Y
BV 3l (Emergency Rehabilitation of the Transmission and Distribution) % 3Zfii L
7

Io7FuY=r MIED, ROEAZER L TWD,

O vx=RZ Y7 HEEHEE O S i 1E B
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VITAK LT Y T HREELTHSHr 0 (Rokel), A —%—/L— (Waterloo), X
/7<= (Benguema) ~® 11 kV E2EMDIEIH LF

) EF‘V@E%E&T@%Z%
11 kV EdEA A, BAMAR— N B LB ORE - BUEx

® ﬁr%%&fw&%

415/230 V b o2 — AR — R, A, B, BRI EORE - BUkz

mik L7c EUA 7 4 ADA > 7 FRIZE D & 2003 FF-~2004 FAZH T THHE L7225
BLEMEBAU ANE VI, PERPRFDREDIZRONTZEELNH T TWRY, Ho bk
BB 728 2 a3 2 BN H D, EU KLY W ixtGt 7 2 —Dfk 0 IAFIZ DN T
FERBHTWD 7D, BhEIZ X —~DI 55 XTIV L 2008 FF£F Tidené
DZ L ThoTz,

2-2-3 ¥V b AREFTOHAR

(1) fase OB & B

X7 N LREBHTOREEZMIL, K 2-1ITR-THEY THD,
# 2-1 BISERMOAR
Sulzer4 Sulzerb Mitsubishi | Mirrlees3 | CAT At
6 GRS
A S8RNF68 | SRNF68 | 16KU30A | KV12 3516
A BR LA 1978 1980 1995 2002 2000
:%## HFO HFO HFO&DO | HFO&DO | DO
i EMW) 9.2 9.2 5.0 6.3 3x1.2 |33.3
W%T%EENW)70 7.0 4.5 5.5 1.0 27.0
A EAREE (%) 24 24 10 13 17
AT iR NR— 2 R— 2 e 2 R— 2 v—7

(7% : HFO:E i, DO : #h)

2006 4 3 H OARVLIT. Sulzerds 73U ~EUHFTH Y| Mirrlees3 (I, 6000 HrfFHEfx
R TL, BIRLIZEZATHD, Sulzers DU VUL, Tit ESCOM kD3 E ik
P EZEELTWD D, 20k, ML THEIND, - T, ©—7AmHD CAT2
B (Caterpiller #) ZERITIX, N—2AAMMIZEH TE 5D, Suzerd, Mitsubishib,
Mirrlees3 ThH 5,

7 2- 1 OFHRRERITIAXOEETH VY | FEFRITIL, Mitsubishi6 23, UIHIL7=2 T
VI ECDORIFING, A—I—D 90%IEEL A RE X4, 3.5MW A X— X (TiEEK L, H
B & O e — 27 IEIZiX, Sulzerd % 6MW F2E TElR L TW A IR TH - 7=,
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X7 N LIEITOFE R & O BRI B O FTNABIER IH OBURIZ, EE it
KFE 1, FXF2(RTEY THDH, BEYOER T, AN EBT R~ =hR—L R,
WFEHE, HEEAVR A 7 — 7 E O ENR KXV, Mitsubishi6 Bk < HEEAR A 7 —1%, 10 4
ARCE S, IMEOBR e —ZIC X 52 EMINBIEEZHE L T\ 5, £o, BRESR, @
HKFR, EMERRIZBWTY, R 7HTHhHERE (PR L) Lo TEY ., Ffifit
B 72 EHR D S & 7> T B,

UL’ s, MR O KX B H O —>TH 5 Sulzerd & O Sulzers O~ =7k
—L ROBEIZ3 LT, PliSIEARTEATH Y | Sulzerd OFHHIfR4H 5T Sulzerd
DINEY OHR TR AFT 5T ETHDH, FEEaM. wlBhaE o T o Fid
BRENRTVWELO LB 5, ESCOM OE4AIC L AUEKEUKEY 7 4 &, BEAKE 7 3H
T TICAf L, B LHELED TN D,

LLED D, BERDOEIEOS, AR, ERAFEMmMIN T, FEFE 8 HOEHE

(Application) _aaéhf:%\é%&“fr®§%bti REFKCUE AL L ZE I NI RBELED D,

ESCOM »it#5 L 7= Mirrlees Blackstone fEfloo = H 7 6,910 kW 5 4 —E /L
WEHEY 6 HERD TR TEM LHEF Th 5, AT ¢ —E/VREMKIT, 1974 FRIED G
DTHY | FEMAAARC, EEERIL, NPAIZIAT L T ZRWA, BEREIMN EICHES T
2

SEEFEDH T, 5 MW 7 ¢ —EBAREK 2 oL LT, [H KHD #1058 E i
D ESNTZHED 45.6 m X181 mOEMEZHEL TWHEDZ ETHD,

(2) H#ER - HERFE BRORRIE & Bl

Sulzerd &K UN5 1%, EEEFALALIE 25 A2LL E, Mitsubishi6 & iEEABHAALIE 10 4% #RiH
LTW5%, 20Dl mmo@ifmwtmﬁ®%%%§ﬁ@ﬁ6\@%-%ﬁ%bf%ko
WERD TBMX, AFEATIC S LW, WEOEE, F - REORERLER LIS, 0
VN 2001 FLIEOLE LN AFTE T, BEDEERF I OW TR, BEBERICFR RIS T
WARLERNIE -S> TWB T TH D,

RAEIE, MRESICEEHZL T, A—F— b SN IEIERRIFHE 2 & OHELER
RIHHEZN— AT, BB R EORE AN TT, FEiaL L O EiFELTna, L
MLUIEN D, 1?.2’%47%% TIZRD X 910, BEREHRME OB E 5 EMEOREFHETIX
RAeX [ PPiftRk4) (Preventive maintenance) &35 WHE< | MlRilc L D HE /2 2858145
1%, Rex217) [F#ES] HDHUViT Corrective  Maintenance (fEEE4) NH.LT
b5,

ZEFRAE I 2RI, TRHBIR 2] ICRASE TV DAL E, T, EIEHIF A ED
WCEDDEAELH D, HlziX, 2005 4125 L 7= Mitsubishi 6 @ 19000 FEfIEHHEITRE] &
TSmO AGENZ2ENS, 6 » ABELTWD, (BH 1 » HRE) F7=. Mitsubishi
613, 1998 4 10 A H5H 2002 4 3 H £ T, W32 LR OFRR OB N L, 777
¥ 7 MBI E D ETOM, SRHNEILITBVIAE L, 2 AU Mitsubishi6 O4 R -2
AR (3R 2-3 2R) IS TR IR S 7o > TV B FIA & 72> T D,

‘£5$W®Fﬂ%7*$1%%22:ﬁﬁ%§2m2$%t 73z, w3 Y

GElT TR Y (RREEEDFEEE, X 2-112R-7), 3EEHFE LT i('“*'J@HjﬁT%@JjWR%T
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LTW5, EEHADETA, BE&RAIC LR L THWHEIEIRETE 2V, 2k, TR
ATRER ) X, TRFEIfRE) 133 3, FERFD OFHmfRERR 22 Lo &, 7% D ORFFIC
X195 FeFAF LI K DT IR 2 78 L5 W #E SRR OIS TH %,

#% 22 HHRBOFHARER (P %)

e Sulzer4 Sulzerb Mitsubishi 6 Mirrless3
2001 88.49 79.95 0 —
2002 92.22 71.07 66.99 62.36
2003 75.59 64.48 57.54 70.01
2004 70.78 78.47 55.35 70.10
2005 71.29 33.53 66.26 71.08

TR D7, FEFREIZIHOTERFA & LTL,

OFfidh « HEELATEOFK CTHOBATE T, FEMREILIC L DRENTE R,

QLB LH Y | REOHEELIRR 2 KB 2 CGESkGE L, FE A28 5
LD, TOZ LIRS T, mryYV UM, HREANEEAZ T IREE CHEAIND
ZETR Y FEMOERMEC SRR TWND,

OEOEBHENL LTO “REFIVAL R LNIRELONPRELTWDS EEbh
%, 1980 AERITERLBHAS L7224 0E, RA YV ZFL LT HRBIEA — T —DA—rUo
P—NEEEL T, b EFL D ThD, 20%, BEHILOFEFILIHL OO, fEH5]
i - EBAL, AR L~V ET MREEIR) OX 5 Rb o7 mEDORE « 2ZHD
FhEH N — AR O EFHEZNLZT DR EARBMMND [T A 0 e LTORE)
DR STV DI 220,

REMW, BExbD,

BAEDX 7 b AEEBITOSEASHYE L, Mitsubishi 6 . Mirrlees3 7 Z 7 % 7
FDORZHE, PER~ =R —/L RO, mfa O — 2 KMl O R E RAE LR L,
Sulzer5 O U NE Y Z#EZIULX, REL VD BDOICAGZHE T, SR OMRFEEIZA DD
ZENTE LR EEF>TWDE LI ThHoT,

(B) HFEMIZOVTOELR

Al NPA IX, 2X5 MW OF 4 —ELRERMOEF ORI E LT, BER DX [#
bl LTWBH Z L 2T TN D, 22T AEOPHAE THRETT 52 & & LTZHEBIZ,
BHRERORFMIZONTOMIRH D, U FIZHET 2 EHRONEF T, REMIZKIZTE
BRRENWEB R, PFHETHEIBEERM OFMIRD LERITONTEE LT,

O R FEHE R ]

T 4 —BVREMBI T, EERRERIC IS L CEBRET A o) v — BEA B
v (VUY) 1R, RBAERETHY , X—E T L— RO L 5 BT « Hbosy
Frick s RFampl 3L, 2070, BEEHEME LU H 22 5 VU ARK
T ONWTIE, REEEE A2 S 0K B 2 T,
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7 2-3 ICKHEPH O JERRERE 2R~ T8, Sulzerd KOS I2OWTIE, 13 TR A8 2 T
. [ 6,000 R OIEfiRAE N— R L LTH, 204FEZB2TEY ., 7 1 — B/ O ik
EEIND 15 HEDH LWL 20 FFOFMET TITH A TWVD,

LU 5, Sulzerd K ON5 2D, =0 P OARKE L, RENRBEZ%Z
FTWD IR AR, ZDZ &%, QO Y OREDEWVEBRLTEY, @

THFETRETT 5,
# 2-3 HBHEBAOEL I (2006 F 1 H KBUE)

Sulzer4 Sulzerb Mitsubishi | Mirrlees3 | CAT(3 &)

6

PR EERE R (hr) 133,934 | 134,749 24,519 18,128 % 9.500
A BR LA 1978 1980 1995 2002 2000
R (4R) 26 25 10 4. 5
R EERRE ] (hr) | 5,151 5,390 2,452 4,532 1900

@= T DR

3 FRIH D FE MR O Kt 2 2 2-4 1SR,
Sulzer OHERIIX. 2 V1 7 VBRI T, MLOBBIIX, 4 1 7 WBEBITH 5, Sulzer 13,
KB OB b EEZ Inline T, A oy Ry REOMIIZHA Ty RRH D,

OB D K 5 12,

VY =T A F=IET T 7 FRAIS K DM O DM@ TR,

Fo AREETH Y . RRREEN SR ORI, VU o —IE LW R
D,  ZOMOBERIT, FEL ERA PEELE, RNRBEE DL EY, =rvvE
LTlE, @Rzl o7c, BARDOB LW E W2 5,

2% A 7 AR L 4 Y1 7 AR O Ll A XFR 8 1R T,

* 24 FHRBAOFE

HH Sulzer Mitsubishi Mirrlees
P10 2 4 4

ENR Yl 8 + Inline 16 -V 12V
U X —HE(mm) 680 300 381
AR Fr—7(mm) 1,250 380 457.2
TV UEM (L) 3229 430 621

A A b 2 EE (m/s) 6.25 9.5 9.14

1847 A5 5% (cpm) 150 750 600

e KIRBET 77 (kglem?2) 85 160 107

A ~hr—7 (mm) x 457 [E#E | 187,500 285,000 274,300
$(mm - rpm)= [EFTHREE)

R : Sulzer ®E R F 2 | 150,000 150,000x187,500 | 150,000x187,500
150,000 K> [FEFTHRRE) /285,000 /274,300
& A U BRE % & 2 R (hr) =98,684 =102,533
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—ODFIEL LT, EA L OEEEBORFF Y72 D2 & 2-4 O [EITHERE ©
EFT, LTIz, FOREE, Sulzer DY Ak n 15 FHREOMICEN < [ E4THERE)
\ZABY T 2 (A U BREE 2 th OMSBIS BT T 2R 2R E L CA % & 10 TIIERAIG & 725,
Thbh, B, [F UREHZ T EEE T 5856, Sulzer OB TF7dn ) FHUE, ftho 1.5
fELinsd, TOENWE S TENET L, Sulzer 1T, W< VENKHETH D DITH L,
fOFEREIT, B BB TH D Vv D, Wi, Hl#EE» S E > T, Sulzer
2N “moRR b (EEER) 7eHERE” LS 250k L, Mo, v GEls - R 12
HETARE “Brorg 7 (Budl) 728 L 525,

Qi DM FEE - (A

HBERAE DS, HMOFMITHET L L5 RBESCA NV AZZ T2 R0, ff
2fEL. HROHE OB 2R ET HREE TITEMIXL CTEIRZRIT Lo &7
W ENFFICH B 52 D,

2002 FLIBE D Unplanned Maintenance Otk 4a 7. 2RV . FHEIEREOBE %2 5+,
RS 2 e L7212 DZERIZ N E < B D, Pl D AR ENTZ Y | BRI DR A D HfH]
NRRIE | HEEAGE L T DB A FHER BITRAT 2 2 LR TERI RoTe b D L HER
SD.,

Tz, BRENESFOBRED L 512, [FFEOBFEMEHR S CHEl L CRAETIHLH D |
FHERERFOREORN EEONDIBGEH L0, TXTHRFEMEETLLENWH LT
B2V,

@D A — T — DT b ke e

X7 FNLADOREHLELNEE TWHETH 5, Mitsubishi6, Mirrlees3 (2D T
X, AT MO TENS DR AFILTE S L5 THDHA, Mitsubishi O T it 1 L5
MREWE W) ANfinid 5, Mitsubishi DA%, ] & lifs ORIEZ FRITIX, RO =2
PG Abidjan OXIGIZREWE S TH 5,

T Sulzer TH 5, T TIZ Sulzer fthiz= o Yo oflEs L TEY ., Timix
Wartsila-Sulzer D4 FiC, Wartsila fEIZ5| kAL TND, —HET 7V 7 TRIEL T
WD HD B DM R TSI HE S TWD Sulzer D PRGSO A by 7 ZRSZ LI D
LEERTH D, 22— —L LTI, EFICALZRRNTHY . ZORPD b FPERERE
WBWVIAENDEHRMEZNE L TWDH EFR, HILWHRERMEOEAL LT HRERHE
K& 7o Tnad,

ORE~RXT A MRS, REMYF O

R ENEE BT HMREY RV A L MEIIZOW TR, 22RIEIEOZNEHEO—D
LT, MENRD D Z EITl_7=n, eSS - HEEOHEPMETH D, B
W2, Rl ERES DI KRERICEST2H L H D LV D,

X7 N AOEHMNFE - FHEEEOIZE AL, BT 2 Training Centre DIE T#H Th 5
DT, TR OREBEE FHig, £ 2% 0775 TH 5D, 2720, NEENMIL LT 1995
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HELIED Off-JT 132 ENTELT, OJT DA T FHRELZHBT L TVHRINTHY . &8
FRYH, BE - EOLBEREZEHRL TS EIZRZR -T2, <3V A2 MEAITO
BREF R, AT ~OHEDOLIEMEIZE R L TRV,

72¥%. Training Centre Ol B U ¥ 27 AZOWTIE, (FHEFINPA hL=27+&
AR T,

© 7 B A A K OVHT PN e a4l B 3%

FRE - AHBIER ORI, 1Y) KVﬁ'iﬁﬁgwﬁ DR ERE, FEMO LB

DHOTIEARRW, FRFE L, 2 (T ERME L PN ILEMBIERH OBUR 2 7~ 7,

BRI OV T 1;%& PRELR 2 O SRR & e > TV DI 2V 2 &I
I ~7= 73, Mitsubishi L/L%O)$j|5§1t'j—/]’7 NERATERL > TVWAREBIIRE TH S,
PEEREI STV RN 2 ik, o ER e — 2 I L 2 ElRE (HFO) OinEhz /3
L LTERY, BRHOBRENEE R, EMEICREL KT, 74— B/ EEO 1kWh 729
D4 HOBREHER 1L, BALIX L TR0V, PRI BN S LTV W2 D TN RIR O 4l
Bhagfi O ESAME K, MEBZIROE TIZ 22> T,

A |l AT @A B R s O BT, ek, WEVRAAKIE. WEKBUKR 7 BEIKKR T
DI E NS Z LT, B HEoOFMMEIIRE L 7 VT Sz, BHEKD
PVCEE . FEHORSFICHLRENRH D & 5 THHM, INEMNRERE TR, BROEH
DIREDOXIHRTH S,

PLEDNG | BERPHET9 4L, Sulzerd XTS5 IZOWTIE, ABEIOUAEVIZEY 21
i’G@IEﬁB@Tﬁ{E SRTOMEIE 284 2. MO F FEESOMEE D 2 S X, 2ieh o
ERRREZ [EIIE L, BBhROIE T OMEILSH 5128 X, /\?&3’\*4 FEMIE, B 6
MW*Ir@mﬁ%ffoJLj—Z) EMNTED YT 5, EOHKIL, BERE, E#ﬂﬁ#iﬂi\@
=D TS, RSFY =7 (F) &LT%@FHTHEJ:FEJO%LZ)O
Mitsubishi6 Mirrlees3 (DWW T, RERFME L2 T HEMIZK TRV, HAR
X, A%, @ - @FHATEEZGT, S 612 10 FLL EOEM A AIRE/R R
EHTDHEHWT S, LavL, WIS OW T, BREH B IMoME. WmAKOET] - &
FE. WHSEIRE 7R £ EOBEERVE I B OBERARUES, AEARRENEKT, Bbia
BERFHBIZENRDIBENNH Y | FEEVEL - REPVNE L IND,
7ok, FERE. B, BIESRORFMIIONTIEL, EXRGMOWETE OFMmIL, T4 —8
NAAEBIIZHE RS &~ £< | 20 2, 30 FFOA—X —ThdH72H, SEIOKRFHIITIAN
TWRWR FICEIT 2R TR L2 & TEHARRENRRINHRE Z LITYURTH D,

(4) HER%E - 2B A

X7 N AIEOMBENZ, FE 10 (T3, Kl BEHE L UL, +9TE5
HLDOTH D, K, Operation Staff 4541, 7 FZMATEY . 11 4 X 4 BEOKH
Th s,

723, Training Centre (£, NPA A#?, Administration 2B L TEY, 27
LI BEATIZIZE LTV,
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2-2-4 T AZ LT TEEMEOIR

(1) EEEMEOHEE

NPA [ZME—DREFT THLF 7 FLFEENTRELTCENE, 7 ) =20 2D
WG LT 5, 6 BT 1 IREEFT (Primary Substation & #7942 11 kV BABAAT) &
200 &4V O AT (Substation & #7921 RFEIE 11 kV, 2 KFEIE 415/230 V DAE
R EPHPAZR) 28, FIC 1L kV HIF S —7 L (% 11 kV ZRZERdER) THRAM (ZEY
YR ICHEAE STV S, 200 TR Y OEFEINL, L, FbE. BEAITEALZREDK
MIEFGZ TIX, T OV A FNICERE LT 2 KEIE 415/230 V THER L TR Y EERE)5.
FHEATR EO/NTREE T, SEBH LKL 415/230 V EEER 2 HIE L TGS
TW5,

% < DOETIEFEEF I H1E 66 kV, 138 kV, 230 kV 72 X O£ (High Voltage)
EEMRTHT, W OO EHT (Substation) &5 Siv, AJEER T 33 kV, 23 kV,
11 kV 72 EoHJE (Medium Voltage) (2% & L7= 9 2 C, HFIEEEMRZH > CTREZIT<
DEFEZT 415V, 230V 72 EOIKE (Low Voltage) 2% & LCHa S5, 1 RZEERT
(Primary Substation) &5 9%&1%, L0 EWEENLIEWERE, #lx1X 230 kV 225
66 KV IZ¥ L TEBHZHBTHEN L, EEHEEF (2 REEM) 1L, 66 kVEDE
JED B, 11 kV EOHEILHE & TEBFRZHE T, 11 kVEDOHEND 415/230 V OIKEIC
e TRIMEIT, WhWw D AR EE X OZERTHY , BEHTEIIESDLRY, 7
U—2 20X, 11 kV CHAOSNDHEHR NS, 11 kV ELEMZE L CRER
W< DEELRT 415/230 VT E L TG T2V AT A Th 5,

R 71> =7 T 33 kV BLEMOERE 2 H 5, 383kV I 11 kV & [H UHEIZX S
i, AEIEEER, PEEEEERE SN HANE VA, [ ETiE 33 kV BlE
WA 2 IRiEERR (Sub-transmission line) E - TCW5b, 2D 33kVEEE I ny =7 b
MERLTHO T, VANNT 4 —ART T v 7 h—/ua— K x> N ATBEOH
72% 11 kV BAPAFT G, 33/11 kVEEF & 725, ZOHEFIZBW T, KRBT ]
EDOENWFHIZH- Tk 228, BREOEIHM SIS WANERD Z LICEFEELET
Al
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(2) ELEHEDIRI
XU P LEBHTE 6 EFTO 1 REBT 2R TEHEY AT LK EX 2-3 1277,

V0%
KAFEER
Bunbuna
Hydroelecltric Project

161KV |
12
B AN -5 N
________ 161/33VEER [ _____ 1
! Kingtom 161/33kV 33kV :
Switching Station v
EXy2 N N .
Er 1 o
[ttt il Kingtom H

Power Station

1
1
1
1
1
1
1
1
33 kv 33 kv
1 v v ¥
! ar3yaxr T T4—ILK IrNarIi)yd
| TREER TREEH TREERH
1 Congo Cross Brookfield Falcon Bridge
: Primary Substation Primary Substation Primary Substation
I ' ! :
! ! : !
! + ! v
! A IINTA—R i I5voR—La—FK
N 1REER/ e o s 1REEM [€=-==
Wilberforce e — o o e e e e e e N Blackhall Road F==--
Primary Substation 33 kv Primary Substation 1
1
133 kv
L1 |
—————— 161, 33kViE E#R GERATE) e )4 !
1IKVERESR GEAT) 1 REBR e _ o
s 11KVERELR (&) Wellington
----------- 11KVEREAR (B HRETED Primary Substation

2-3 YT RAEZLTTEHEY AT ALK

ZOX T 1 RAEFTR 2 EHEE AT 5 11 kV ilE#HR (Express Link) 7217 2 #£/R LT
WA, ZOMIZE T 11 kV ELEMR T 200 EFTR Y OL BT AT A EIERH 5, (1K
2-52 M) 11 kVEL &R 1T 312 PIL 77— 7 /L (Paper Insulated Lead sheathed underground
cable JHEHEHERENIAR 7 — 7 L) MMl TS, BIfETIX XLPE (ZEERY =F L)
REDT T AT v I kg —7 VR EFR T, KEDO S —T NV A= — L PIL r—7 L0
BEEID RO TS Z D, NPA blER XLPE 7 —7 028l #x <5, XLPE 7
— 7 VITERIRE 90CE ClE TE 52, PIL 7 —7 /L iX 60CREE TLOEETE 2
W2 EDD, 185 mm2HIE(L S — 7 LT, WL 250 A, R TH 280 A ZiEERIRE L
THEY, 1ERRGHTZ VK 4 MW FREE L2EEA BN RV, HiR 7y —7 V3T 1 m BREIC
EHFHEINTEY, a7 —MREFICELIMEEN SN TWRNWZ &b, HE%E
T CHIE RS AR 22 L%, ERICITEID AN — T A BB LT 5N, A
ART =T NN WG EE, TAIERr—T VBT b b 5D, £, EFREER
IIREARESE 2 & PIC AT 2 LW A7, 77— 7 LR L [ O EEMENS S
NTWARNEDLHY | FRMOBEBEREITELEITM PSRRI L TWD LD L
Thbd, M r—7WIEREEIREL N EEH Y, RN ERERICE Y B2 T
WHXE b H T,
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1 IRZSEEFTIR 22 [EHERE SSHRARUICIN A T, WS OOEBEFNZ Y 72708 b 1 IRAEE
Fre ERLEE MR H Y, AT EZLOEBERH LI b LT, BELZT%D
BETETWRWVWERAZ N, 207D 7Y —2 7 ORERIZOT A 20 MW £, 5
F 0 EHE7 185 mm2 ik PIL 7 — 7 L0 5 [BIFFE Y OEEBRE LR, L ERATH
By ZDEHXLT NART T v kR —u— ROFSEMIEEREHE 5T - T, BAICH
BT EMTHLEIZHLN TS,

(3) Ml T AR i =

WEEN 7 U —F 0 AT DHHID 1995 1T, T 7 M AFEITE T A NN T — A
TI v IR —REORY=Y R roE Y o RICERT D 33 KV X AR O % T
FREMG S (M 2-3 TRAEMETR LI, EEHRLV— MIMRE 14 22 0), #5%
S5 1 WEEFTNICIE 33/11 kV ZHECBPAZR MR AT Hav, FEEIT & S5 ER
DEREEEFEDED ST NERIZ L 0 it S, O F FhE SN THEICE > TV 5D,
ERES 1K 40% DR A, FR D OOV L, BHRFE S NPA OBEICHA Iz,
L2vL, BRI 11 kVEEROME TEIEbn-bong, BERbEHKESN
T ZZ T b Db b b, LEFRICHIZ > T, HE Sz Zh B &
L, BEREWELOMEEZ M 2 0ERD D,

Sk DO HERFLOE A X HES) - AKFHHE (PWP) 12X 0, 20 33 kV AEMRERE
tEH & LT 11 kV R OMRE OB EM 2 85T 53R 235 0 | BRI AFLKE % @l R 12
FRIEHBFLTWDHIEETHD, 33 kV EEMRICHEHAT S 150mm2 ACSR (Aluminum
Conductor Steel Reinforced #lfl.0>7 /L X FEHY) 1% 350 ARREDBERENH Y, 33kV ik
EAE 1 BB T20 16 MW BREOXRERENH H, 33kV LEM CEER 1 LB %
HRTHZ LICED, B 20 MW BRED 7 U —4 v U EdEM 2 BA212 60 MW (2ekdE
T HEHEE LTS,

(4) Bl OHELR

BTN CTHESINDE N LERE@OT 7 =N, /) v T 7 =V BREEFT S
L A0%RRENEIHEILTH D EE X 5N TW5D, PPA tL (Power Planning Associates
Ltd) 2 3EHE L7-fRiAmEEIC LD L, 2002 FOBENHRONFIZLL T O@EY Th 5,

> FEITNE 5.3 %
> 11kV EdERR 2.9%
> 11/0.4kV ZJEZ 1.1%
> RERLERR 9.5%
> T =AUk 21.9 %
> & it 40.8 %

FRIRIERLEEMROBR L ) T 7 = VREBRE W, KE (415/230 V) BLEHRO®
BRBNCE DT 7 = MR, BRI ISR VEEICKRE L 2D, RERER
[TEHE 400m L F LT RETHLN. 7V —F U TIELT00m ICHET D HDRH D,
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FNTH RIHEHENTVWD 70 mm2 7 /L I B HI1E 10 %tV X 9 RERICEAR S
720y, LU PPA thof& Tld, ERROFTFEF COREELEDOHE R &4 FEh LT, 344
MBI T 3T v ARLREY R ERY A X EOBKFERZ7HE L TR Y . EEMZRLO
LEbhs,

ST = ANERIE, BAOA A —FEITIEHINSE N, Wb L IBER LI
LR THD, BEIAU WEHABOEHR, |V KiE » oi@fk7e EOHREZR IR Y 1
BT XV SGET D L HFIER RN,

2002 12 40.8 % & FAl S 7= =X, A U PPA £ 2004 4 3 H OFf# TiX.35.56 %
ICBEEIN TV EOWMER DD, 5B OEHEIIREZED D Z LICLVBEIRELUGET D
BN a5 & Th D,
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2-2-5 7V —& v HiNHEZERER

NPA & OFEEWT, K 25 BT O H EZFEER M IRA LI OBM Y 2 M2 AF, £D D
HEREPROARNVE ST LN D, £ 2-5 17T 10 ET & shRFHA Lz, Zhlahe,
4 ET LML, 32X —REREOA T, RIME RO LN TERNST,

55 E D4, CONNAUCHT J%BE. YOUYI ELZ &, NPA NMENICE BT 2R E L
TWDHR, BEMORBEEZZEL VDI, HDOIWIIHENOHZEREIX NPA L3V
BELC. BFEEECTH-> T\, MEEOLAIE, o, MEOT o xR, EHOLE
HHAN eV AL, BEF DO O LR ZERBEORIEE 21T, WMk
SNDBDGS 70 NPA OFEINTIIEIE L TR,

X7 P LIEBINRITEA LT ¢ — 8Ll (89ih) o Bl 2,468Le (=#J 90cent.)
SV MTHY, ZOEEREX—RIFHET D L. AFFEET, BUnRENE S AL T,
kWh %9 50 FHFHSIZ 605, Ll ALER NPA IV EEAELS &b, BFEHEEIS
O S D% 2 RVIRILThH o7, 25D 8FHD GO L HIZ, 2MW OXLEE ) IZxt
LT, BM&, BZFEIEEHE (500 kVA) % 1 B CRAEIT 5720, AFEREIL 1/4 L7285 T
Wb, NPADLOLDOZEICHIFL TWDHEDZ EThoT,

NPA OFETEHEMRIL, —BEEESCORHBRR T, fa¥, A, T¥OIETE <
o TERY, LEMBHIL, BN —KEED 10 5, kWh I THR 2 5L 72> T
BY ., KRODOREFEZHHIT D HRITIT72 > TR,

NPA I%, BERTRE 45 MW 0O 5 5, BHEIEEN S O T 10 MW L EHIfF L T 5
LI THDN, TNNERENDTZDITIE, NPA OFE, ERCEOZENEITEE 8D &
Ebons,

#2-5 7 U—2 v X EHFREERMW MR R

No. | #:4 Hit X EFE HZ%EM | NPA  Supply
(kVA) S/S
1 | Freetown Cold Storage | George JTM IR | 1x 500 11kV,
Co. Brook SMZA 1x 325 630kVA
2 | CONNAUCHT Falcon- Jrfe 1x225 11kV,
Hospital bridge 630kVA
3 I PAM KF 1x 825
LEOCEM Cline town | T4/} 5 x 625 (bW BEFE
RS I CHHR)
5 | TAJCO Cline town | HRMEHZE | 1x 350 11kV,
1x 150 800k VA
1x 100
6 | YOUYI Building EFEITE | 2x85 11kV
I 2x500k VA
OKEKY Fishery Co. | Aberdeen | fAmHZE 1x 100
G.SHANKERDAS & Dockyard | 7° 74y 2 x 500 11kV
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SONS(S.L.)LTD. RS 630kVA
9 | SIERRA LEONE Wellington | t™ - 2x 750 11kV
BREWERY B3 S 2x630k VA
10 | HOTEL 510 Kissy K7W 1x 550 11kV/
500kVA
At 8,920
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2-2-6 H BT BOFRER L BEM

(1) FEAERX BT

WNHEIZ K> T 10 LA BRSO £ £ & 72> T D Power Station Wi, BEE L7=T «
—ELIEEM 250 kVA 2 5 OB - 7o, FEEMAERICIE, &R, HFIHMETH S
D3, BB BAMREHITE )X, 3 kT, 25 m%%fﬁéb 0. FFIHO R
H 5, GEMIT Kambia & 71BEREEN 22,

(2) B FER%fwwh

T2 BT FEEFTHI L 38 kV IEBHR OB EH ULEN S T2, TOFEBO A BT
I, TR ICEEEARERNSIET 2048 T, ERIIAEICD LEA TR > THLEE O L H
N Téﬁrf%o Tmo —H. DrETHEHNGH 20 km Bfivize 7 7L (Rokupr) |
HIAEEATHIAH O | ﬁ/t7%ﬁﬁmﬁkﬂﬁ®33m7fﬁﬁ@a%mbﬁﬂkoto
AU ETHHBEREOFE LICED L, OTHrETEr 7 7T Z D 33kV EEBHR THER S
NTWEX D THY ., HENZZDIEENED b,

2-2-7 v FHUX DI R & Bl A

(1) FEFERX BT
L FHIXA~D AN TH D Ferry Terminal Ofiigk 12, 30 kVA OF ¢ — B NLIEEMK T,
BH, 1928, BB LTS
JL v FEBRZE R LA, L IO AE 7 HROT 4 — B AR EMB K
O, BERMOEREN b o7, RiflE, —MOEBEREZRE, 2 THEDH L2 WVITED
%Emrwt@@%%\ﬁw%_iﬁaﬁw<%w%%bfméﬁ:%%ikabfwéo
BT, o8 D . 1,000 kKVAX3 BREBE SN TV Z LR TE /-,
S FEBRZE U O R BRI 1T wﬁn%%lﬁ%f 380V, FRrtOBEETH T,
1X500 kVA 7 ¢ — B /L3 dERE (A RImEE - BREhH)
2X630 kVA 7 ¢ — BN EH (X— Y K#f)
1X275 kVA AR r— DT ¢ —B VI ERME (B LT L Tuany)
(FEAMIX. Lungi HiX 5 /1R%R S M)

(2) Fic FERXfif B
NPA 726 AT LoV FHIX OO TORERMK ((FHXFE 15) [2Xb &, HALVF
FEET DIATBEOFKT, et Hbtie 812 3.3kV ELEM T L TWD, e, vT
4 777 (Rotifunk) 7¢ EOEIRTEIZIZ, 11 kV BELERNER > TV D,
BUHIFRA Cld, Lo FRBEITHFOEL 100 m ALHOFEK & > 7 (11T 8.8/0.4 KV ZT45 &
FLEAEOERENH D | Vo XREHMNDS 2~3km O T 7 > 7 FI21E 11/0.4 kV Z 1+
REBMROBREN Do Te, VX RETERT 4 7 7 7RI, NP —< X
DOEFENZ L ﬁ};ofu\tﬁx “ﬁ Ienolc, ZTHHDEHING, Pﬁ;ﬂjzﬁmi NPA OFdE
R DI Y Ol TRILIZES 2 fhia LT\ e 2 & AR STz,
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2-3 EHIVE DRSO K E

2-3-1 F 7 kN AIEEIT 2X5 MW 3 E&

(1) RFERMHE 7o b

2-2-1 TR K 512, 70~75 MW EHEFFS AT EREN 1 &, 27 MW Z K& <
TRIZBEOHKBEREH 1 EDOF Y v 752D L THHLD 5 NPAIFE L O R —ICH
BEEZMEOT TND, TORERE, 2222 HTHBRRZX I 720 ONORET o=
FEFTH TH D, NPA OBEHTI L% & 2006 £~2007 2T THEEN AT TW
H3ET Ty MIFE 2-5 OB Th D,

#£2-5 FBERFE e =7 (2006 F~2007 )

Tuvx= M e FER IR NPT PRAEHY 7
ESCOM Kingtom P/S 2006 4~ 6 H 7.0 MW 6.0 MW
BADEA Phase I Blackhall Road P/S 2007 £ 9 J 7.56 MW 6.5 MW
BADEA Phase II Blackhall Road P/S 2007 4F 12 A 15.12 MW 13.0 MW
Bunbuna Phase I Kingtom S/S 2007 4= 12 H 50.0 MW 18.0 MW

& &t 79.68 MW 43.5 MW

{%iEH 7 (Firm Capacity) Tid, B/ED 27.0 MW & ZD 435 MW 285 L, &
FHE 705 MW 12725 L FAEN TN D

BN FERAR O MLEVEX, kD @%ﬁik\%ibfwéfﬂyx7b%mit

WERMELE OB, WhwAERT vy v 72 L TRETEN 5, NPA {ERREETH
NPA B OFTFEHEN LK SN TEY | FERFEOMMET, K, . ®D 37— zkb
T, K %3%., 4%, T%& LTW5D, KR, s o 2002 F£OFEfEZ K, F.
DF2 T, 25 MW, %MW«wMkaTwéﬁT%éoﬁ%ﬁf%ﬁ%u%fﬁ
7= LRz @Eﬁg%@%ﬁ%\ﬁ\$\%@3&—2%%ELTV5%@
Th b,

FHAL ] 23 NPA AR E & 5k LR, IR — A OFEZE 20 MW, O 3%I1E, K
A7 I A MR T T 18.4 MW OFEENH 722 L0, GDP DHUESEREND LB
FEW7RETIE RV, —FH, T%OHONE, BEFREZMAETILEZER LT, ADICRE
SINTEHOTHY, b L HEEFRELE L2261, ZOBOMNT 4%REDH
RHEDOEEZTERWLD LB, 20O &5, 2005 FERESOBEFRE %2 45 MW &
L. ZOHIFZ 4% DL T 2008 FFRBZ 2 HThH L Bbhi,

EITHORET Y =7 bOMEFEMEICE L CTid, BADEA O AR UBERI2 5
L. 7077 KNIE 6 ADMBOEGEFHE 2 FERT HLEIH L OO, ZORFTIX
WIS TEBEYVICEASIND D E AT Z & & LT,

() V¥ —T7FEER & B
AT CHOE LB IR ERM 7 7 ¥ =7 FAEITL, REGE@E D I 2 5D 5 MW 7 4
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—?w%ﬁwﬂﬁzﬁianéﬁAi XU PLAEEINCTHE, 7Ty 7R —m—

FEANC3ED, B 10 BREDT 4 —BILREHIC/R D, ZOHEAITIE. T0HH 2
mﬁgﬁ%ﬁ UAED - 2R ETHATE 2V L O EE X RITIE R b, Fi-,
T 4 —BRERI IR AM AN U T, FOH &2 RIKITB- L THEET 5 2 &2
TERWED, FRE1AREZAE =V V=T L LTRAZ UL S TEBILERD
5, ZNHAEBELT.UTOY V=7 RERMZ ., TERERMEICAIALZ & LT 5,

> Unvl Ry -7 12 MW (5 MW + 7 MW Z487E)
> A= 7 UHPF—7 7MW (Sulzer4d or 5 Z4HE)
> UV —TREREA 19 MW

FETNE ) EBLER R Z AL E BRI 40%FRE EHEF S TWh D28, Bl o &
INCITHFEEEDIK L LD D, ZZTIIABROERILERNHH LD LE LT, DIl AE
HHZEE L, —f30%%F HiATrZ & LT 5,
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(3) BATAGF v v 7 Ol
ERETHRATAE I o 72 2015 £ F TOTARBESRZ X 2-4 (-7,

120.0
C1oomw T T
H Japan's Grant Aid 10.0 :
1 PR
1 I
I et e i
100.0 ' 50.0 MW )
1 I
Generatié)n Capacity Required JRe i
7
i unbuna HP 50.0 MW Rainy seasefi i
-~
T _Deffand: 7 % growth :
80.0 | ! P '
gz : 10.0 MW . e
s H _ -~ Japan's Grant Aid 10.0
£ 1 P L
=
s :
IS
T
& 600
c
9
I
(]
c
[«]
O]
40.0
20.0
Eﬁéé@ﬁéé ﬁﬁ%ﬁw
0.0 faddadiadaidaddndaadaddnddang
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Year
2-4  PREFSERN & & I T EE Rk I &

24605 K91, F U ARERTOBFHEMK. ESCOM, BADEA, 77
FAR D OEGZELRGEH IBNEFIZ b -7 LTH, 7V —F 0 R OEDIZ B2 R i
fHEEIXFIZIOMW L EDRRE 2B D, 20, AiEEY 5 MW DEG 2 AU f
EMERZE LTH L IEE 2T, NPA XL E LB ZER T 52010, B
LA ERIEOIBIMDER ) 2 ke L 72 T UL blen, 2o Z &6 H, 5 MW DEG 2 A1,
BB AT LBAWEE L LT, ZYURLOTHDLEEZD,

728, ZiE BADEA DEG X°7 > 7 F/K 173 NPA O BHig il v EH L7-5A5THY |
W7 E BB D L D AR EERNKRE <, ZASNBET 2T Y mHIR D% E
EAOMKIRE S SN D Z 21220 . —Z b R<EMD DEG 21T 2 0E R H 5
ZEIFEIETHRNY,
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4) X7 FAFREFIC, 2X5 MW OF  — B I ERN & ek 3 5 55

OEOEBRFHEINE LT, 74 —BARET, LEMICAMETNIIR L CRIRMEEFF-
TS L LD ETDHEICIE, 2R OB E BHBLETH D, WHIETHRL, 7

4 — BRI, MLOBWEEIIC LR FEERTAZ W o, e E <, EREL, G
{5 (1 %5 6D C L AR 6,000 FERIFEEE OB R— R L 72 %, (BREFICHT 2546 LT
%, 68.5%) Z DI ik, AE 7 HLUK: (ESCOM D ek % &) b BiEIROLAITIL,
FRID 5 B OHEAEIERER]IE, 13,800 K & 72 0 | 4[] 5,040 KX, 2 BfE L TW5D
ﬁ%ﬁ%b\%®ﬁ®ﬁ%A@i3Atﬁé

FEED 2 BNBINZRY . THERS TSI, FEMOEEIERRIL, 19,320 KR
Thv., FEM22E65MHYTHY ., %ﬁmWﬁf\ %ﬁzéhﬂ: R 5 B & D REEN
MR TE D, ZHUIAI 256 MW HH 2 DIEEXTIN A FIREIC 70 2 SR I BT & 72 D, FEAIIZ
X, BEOL XL, EEORBIEOREMRICEN Y, 7T BRERATHIZEDOAY v MIK
AN

@4 ], NPA N HAKIZ 2X5 MW O#ER%Z L7 52, BERX Mitsubishi & [RI&F&ED
HKEMWAHEELTWAEZLE2EW®T S, BE., THMSFROY — ¥ A4 LDEW
Mitsubishi D~ >V ZHFIHRRITET L, BENOK N7 71 E2 7R L, REOHTHD
FICANT-WE, ZOEMEBEENLTEZVEWVWI BN S L BbN5,

WO ETHRL, 2 AN, B ER— A= —, FA—BEOHM THIUE, Tl -
RO BEHMENR 2 55728 NPA IO A Y v MIFEFITKE WS, OB EREE &)
THEIN DL TR —3 2 ME, (—EOEM w2 LRl e a 2 R &) $ainfaeEian
AT D & AR GHHERNCHERAT ILERSH S,

2-3-2 UK 7 EEEEE

(1) FEFENE O

2-2-4 T~z K 51z, R0 PWP FHEIC LV, 33kV =M 72 & 28 H L T,
ﬁhfiﬁzoMW&E@E$%ﬁ@?iX&/i)7E$%% A2 60 MW [Zd#
T HRIENED LTV 5, 60 MW @ﬁaﬁfﬁa I%. 45 MW OETETRE & 30% FE DX AL

B CTORK (14 MW) 2B E LG EIEBRICH MO bDTH Y | EiEDOFEERM
EERBR AR S AL D EHIC iE)f CRLEEA A KE%%‘T% Ll TLE D, —MAYICIER
BRIIT, BETL2ENZLE L TS 27201, FERH & ik L TEnl kgt

REREEATDHL I, %%%%ofﬁﬁém&f\‘%%@f%é
Z D7z NPA [3RERIHOEFF L ShE T, BEMEHEZEFL WD, EE%J‘JE
FECIIHIZ 11 kV R ORI ERC B & Gl ST 723, SRR ASEER L72BRI
33kV ZiffE, 11 kV R#t, L OMREREMOEME R4, BRI %G Wﬁ&Lmemx
ItR SN, ZOEFENRITIE, VA NN Tr—RE ) v b ZBSER 18 km
D 33 kVIEEMRL, VERZ Y T ONEE AT 5 EE 80 km @ 33 kV EEM e L
DEENTEY, R LULTREXELE L TORMBF CIIEBINE L BbNndbDTh-o
oo TZTRAZEL, BRIBEMOEWVHDICKD L IRDIZLEZA, BLHEI =YD
ANNEX 2 ® L BV RS, INEBEESRH ) OMFRGRE T L L Lz,
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(2) EFENZ O B H A S 3

FEENAED O bR bEMZET 26Dl VA AT 5 —A (Wilberforce) 1 IRZEFT
ME, ITFERRIZBENEATHD Y —Y = b (Regent) HIXFE TOH 5km @ 33 kV
EERERRE, V-V MK TOH 2 1 REENEZFE CTH D, V—T = M
XiZiZ, 7 AV W ERERMFEELZERT THY . JFARITITEZE K (IMMAT) > =
FVAFREUA T 4 ARENH D, AT EEN KRB ER S TR, 7
U —&2 7 ORI FHEITEEN ZOHF IO TND Z L x2FAbEs LD ThH
o, U=y =y MIRKICHER T 5 1 IREEN O TEMiL, Bk oA RIERFEEICHE
THHANCTPES LTV D,

Z 0 33kV EEEFMAIEX, R PWP FHE CEMTEDF 7 b LIEEFT » VAL
NT F— A 1 REEI AR T 5 33 kV EEMROEZX DAL L 2D, T OFFEIIER D
F DT — BEERR DI BRGE S AU TR T T JE S AL 70 iR ER SRS O ERR D BLIR 2 Fi A L
VERBEEZT LV | SPEMRNEEZZLLOTHY . £ OO 2 EEE &~
aYx/ KT HEEIE,. PWP HBOEBRNE Uy FTH0ERH D,

WOBEFENEIL, 1 RAENE A EEaE R (Express Link) 3% 11 kV Hift 7 — 7 Ll
BT, arIATZnA s YA NUNT 4 —AMDOK 25 km &, TrrarrVyy 77
v 7 A= v — REOK 3.5km ThHho, (F4I=vY ANNEX2 TiE, ¥ 7 b=
YA AMEFLIN TS, e PWP Gl & OFHEn s, ad7mx « AN
7 4 —AMICETIE L TGS 5 & o Bl A MM P Ic ERs S hviz,) s, e — R X R Y
— I (Rawdon Street) Z&ET~® 7 M/ VBRSO, A —A X KU R
(Eastern Police) Z%EfT. 77V 7 FZAu— K (Africanus Road) Z&Efr. U X—H% A
K KZ A7 (Riverside Drive) Z%EfT, A7 —/La— K (Spur Road) Z&EfT. 74U —
E'L v Y (Lumley Village) Z&EFT~O 5 i/ /VHIBREAMEZR OIRAHT . LU T IR E
Z IR LTV 10 ST OZEEFT~D 4 thi/ S0 VRGP O AT 35 T DA ERT
~D 315 kVAEEdz & U 7 AL =y bOEAHT, 10 EpT oA LR O T
fEM @ 11 kV XLPE ffafgiirh r — 7 172 8 CTh 5,

HIZ, RERCEMKS & LT, RERVEE S —T 0 K, &R, B LAREEZEL
TWo, EMTFTEEE LT i r—7 ARl niEE®s, 7 L= A& T v 7
EEEET, i — T A LR v b FER TR ENRTE SN TE Y, ABETIL,
BHAEEH Oy NE S B L BINEGE ST,

(3) Z4 kDT

BEENED O B, IRAHEFT AR b O &K 2-5 OELEY AT LAXICEEHE L7,
BBV VAT AT DY — Vv MBI & BB OV, 2IRICBRENHEA T
WDHHIR AR TH Y | BRI RIE S & b5 g RO B ATCEEN
ZWY —Txy MIKICZELEENZMGE LI 50 THL, IFEXFY v a7
o — I E L NPA OMEROUGEN FLIAD S Z L THH Y | Jelzik~7= 60 MW LA
FOREMEBRRAIER T OLEENDG S, BRAUERE S LTRY R b0 L b,
11 kV ¥ AT A2 D 5 BIRHEFTRR Sz 6 AT O BT~ S 3 VR BH B ZHZ B
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LTiE. K25 THMmAdEHT, FEFELHKIZHTEHDOTIE AL, BAEVIR] E%f
R DEFEA ﬂbfﬁ@ﬁz%ﬁﬁbfwé%@fhé B 0 B 2 G O BEAEBH B g8
1955 FRD Y L T AL 2=y b THY BBV AT L4 {Zii@&iéﬁbﬁﬁ)%%ﬁwé’%{@%
FRIIROOND, Ll b, BARORERD E L TOREOEL, 7oy =7 k
FEhamE CREEN TSN D, o, 1 EEFTMERMP o —7 VELERICBE LT, Al
A DR ﬁﬁkkbf@ﬁ%fiﬁ%(%é%@@ {48 PWP Y12 = 7 +THY i
L7Z@ERT OO ZEFFEIN TV D b D EHERE I, BREEZNIRIC OV TERNE S,
te L AHE ?5&%V)—yi/b1ﬁﬁ$%#EMéukvm$ﬁ%>%n fTEET %

11/0.4 kV BB Z B0 iATe Fs, 7 uy=7 MIRPMFECEZ b0 L Ebnd,
L)L@ B, 1MkV VAT AIEL33KV I AT ADTANNT 3 —A « J—T x|k
FHZIEWEDICIRE L7 ey =7 FMHEZRET DI EDREE LW E B s,
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H3E  REEARMEHA
3-1 EREIAERELE TN SO A

311 ) EHOBRFARBEXTISHES

BREARBUEICOWT, T ERNSERERE S L OBREERIE A T O FhEfARH] * 6
IR EahER LTz, JICA BRESHRIEN A 714 raliE 2. BRI T3] EMRAMERR 2
DF 7 b LIEBATICH D BRFTEERA RS F, 3 L OHPLEBEM IR RO ORI
BRHAERSEONEZE LIZHR, K7 n v =7 MRREICERREELGZA5H0T
X722 L B LT,

3-1-2  BRELBILROATEHERS
(o) EICERIT DEREERROITEHRERI X, THE -5+ mEREE4 ( Ministry of Lands,
Country Planning and the Environment ) (Z& % B85 ( Department of
Environment )] To&h V. &H4E ( Ministry of Environment ) O\ & LT 5,
L2 L ZOEBICIEE LV DB 5 N, ML~V DEBIZ 4 ADBREFE L TWBHEHT
T, MEEEHL., o ~D L —=2 T RS THD ., Fﬁ@éﬁ%ﬁlﬁﬁ&%%g?é
HFAITIEE - TWVRUY,
NPA O¥EBIZEI LTI, NPA OHEfiiEtEE (Engineering Planning Head) “Z45%
(Safety) MEENEREAD—BLE LT, EELZEHL TV,

Ministry of Lands, Country Planning and Environment

[ Nea |

Department of Environment Engineering Planning Head

| Safety |

3-1-3 ) EREEBEEIER OILIR

(o) ENCITESREOABE LI EIT 20, Lol TBRERE) 4T 208 L
T, 1993 F\z EFEET 7 v a > 77 (National Environmental Action Plan ) |
ﬁﬂﬁéh\%®ﬁbﬁﬁﬁﬁof\2m0$’ BrbsfR v ( Environmental
Protection Act 2000 ) | 23HIE I 417223, TV & BARY 22 BREE BT OBR BR L e 7 &
DELY PRDITI S TVZRUY,

2002 Ui, HHEEFHEEBREEE (S TBRETEL) ARRE S NS, BIEE I BREERGE
ABETIELIIEE-TEL T, FEATEI Y=/ FEMICHTZD | REICHES
NIe TR & 230 LTV, 6> T NPA IJEFRMREHIT RV E LTWa 0, RESE
DOHEYHFFNRTWALEREICLD L, N — ({HR) OESRIFICHE - T RER A
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T, X7 PLAREIBIOV =22 2 ) 7 EREMEEMICOWTIEML TETEY,
B INDDEFINE ST ELFMT D TELDZ L THoT,

3-1-4  F 27 b AFEITO LR RER
(1) PWP DB B2 5 23 TAT
5 2-2-2 TR R HEROES) - A7 =7 b (PWP) 2% 7 b AREHROERE
WARERNEVIAENTEY . ZOF T Lahmeyer International GmbH #E (K1 )
DERBER A 2 580 L T\ 5, &I Lahmeyer OB A (Audit) 12X - TS
. 2004 4F 4 A ICHREHREENBHE SN TWD, TOREETIHLLFOSARHERHINT
W5,
O AL
(Y] HOT 7 va 77 UoRREREICIL, BRI R BREERLE BRI L o — i
BI72E D RHIX R STV R, 207, ANV RT v 700 A KT A4 VFHITHE-
TR~ %,
@ KRKJGG
REIGREPEHE=2 V) V7L RBERKQEE=4 U 7 ST W, BRIEH
BICRET D A —H—F — & &> Tl L7z,
ST HHEH S 2 NOJR EEFHREMEIL, AR T197 ug /m3 Th v | {HERIEHEE400 ug
/m3 % a5, SO EFHEMIL, MEHNOA AV EFEE 2.3 %wt L FERET D &
K C224 g /m3 Th Y | HERIEHENE 350 ug /m3 & FIE1 5, RIRWE O A& HlR FEFHR
X 1.3 ug/m3 TH Y | HERIAEE 150 ug /m3 2 K& < THE%,
FEKGIELEE I TR L~V 2 ERICHIET RETh 5,
@  THEB L UM T K E 72 I3 AKIG Y
BEBRAEIZEBWTHLNTHEB X O DML FEWE R YA FNOHHEEZIFEYR L TE Y,
— R e i RIEHE 2 7 LT e, REZRICIRIK 2 BERE 2> & K 23 AL, VBRI
L7z, EO728, HKG BERE O )80 0t OHoK AAHEIE THR STV 5,
BETAE 2> & 23 CRE 9~ 2 R LT D, B R\WVIIRICE L TR R
EIZEmWIZ LICRK L TWD,
BREEE DRk B D3N HAK D BERE 7> & ORI KEFMDOBITHHE 21T o 7228, (I HWEERZH &
o T,

oS B LT, BEIREHT ORI EOBEMIEIMRAKE v MM E&2f& T,
KOTBEFEICEE S v, BEMDI X EBEMITEREIC AR L 7 TELNTWA N, FERRENE 72
STV, F U7 N AFEHT T, MHXFE 2-2 12R-T X5 7, BEl & 7o o 780N % 87
TLICRRET DR TC, AL, WEWEE BT, T AN & L CoEli A
MERLHBEAD 5, ZOFBEOETICHDOE T, BEHEIROEME & b2, ks
D OUFC T D2 KICH B EENRN T ERMHEEICT D2 EBNETH D, HB~DHH
KOKE M2 T, PWP FHENC L 28R 2R L, MBS U CBINSCGERE %
BEtT & Th D,
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(2) BREEFL OIS FH AL 0 B E O A7 i
X7 N AREBEHTTIIHHIAEESCOM D 6.9 MW DEG #1#Ef LHEFTHD, ZOREA
HIERITEI LT NPA XA O BB LR AN A4 S L TV 7R\, BREEIREIRGR DS 012 F 2
LTCWRZ e, SRt E o TN LB 22, BEEEOMIEESICL D
Lahmeyer |2 X D& N AFH T 8335 MW XL ThRENTEY, 4HEESCOM D
DEG 23 - CTHAIAATREH /1 TiE 33.6 MW %8 x 72\ (BEAFAIM ATRE 27.0 MW +
ESCOM 6.5 = 335 MW ) Z & FEHERK L Ebis,
IS G @1 ) TH MW X 2 B &AM 725613, HENCZ0 335 MW 2l A 57
O, FTICERERENMAE R T RS ThHD b, LiaL. Lahmeyer &5
10 MW D% TIEFRFBERT 72 ICBR B R i 2 X B3 2 MBI Wb o L b 528, 6
FROFIEIZL VR T RETH D, L LABEMLH, BIOREE=%1 7IZ>o1T,
4R PWP FHHC L2 UERNZHERT A ENEETHY . LEIZS UHEIEE L~L
OB ZFET D2 0E N DL L Ebis,

3-1-5 7 U —& v AR O BR B RSN
(1) PWP DB 52 5 23T

2-2-2 TH G 7= HERDES) - K7 v =27 b (PWP) 2, 27 b AREANIC MR
T % 161/33 kV A HEfT & 3 fEfTd 11 kV 1 kA EA M %2 33kV LHEMR CHRT HEHEE 5
to, 7V —H 0 o EREMEHEENEVIAEN TS, ZDOH T Refast Consulting 1k
(F—TF) BT 27 FKINED161kVEEIS L O 38kV #REEHICET 2 EIAZ
LT\ b,

ZOHRT, [BEERTm Y =7 ML, BRERERZEO Part I section 14 ~ 37 129
STEIAZSE L., BBEENEITTAEIATA B A2 ST H5RLERNH D | LiES
LTS, Z033kVESRIEBIRO—IL, 7> 7T FHAKIDFEEFND D 161 kV EELR &
Bz L Ch v, LERRHM Tz UV —% o o iiffo s ROW WIZZ < O AR3METe
kot T, THEHBEORXREEL >TSS, NPA 132 OEEMREIA & 1T
B¥iEsT 7> 377 ( Resettlement Action Plan: ) =91 2 EHA L Tk
ZE LTS, TOPYFHEICL S & 161 kV EEHR ROW T 1,500 A, 33 kV kB
ROW T 1,600 AOFERNBEELZZITL ERMEL N TS, LirLT 7 FIKIPIU L
DR TIE, EEHR ROW N Th > THikEMR & OBEKRL R S 2 R U EBER
I LT, EEBEmANLIE L 2D OIFEEY 6 1F (BFIEE 154K 7ZiF & LT 5,
ZDOZEnD, 33KVEEHUC DOV TG [ABE & HEE S 4, wE S DINEFIE R U,
M O S A RTRETE S B 5,

(2) BREZAL2Fd R AR AL B O A i

WBIZ L% PWP il o> 33 KVIEBRIT T > 7 T KIS D 161 kV EEME & R0
WEZRD, ROW NICEDFERDELHFETHZ b, EIAOEBMLE L 705 & B
N5, NPA OMEEMRRGIEEIC XL 5 ROW IR, #iihs, St LeidsE 3-1 0@y
Th b,
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% 3-1 NPA OXEEMGEGEUE

161 kV 33kV 11 kV LV (K

J)

ROW & 30 m 10 m
Ha ok B 1,500 mm 320 mm 220 mm 200 mm
AR F 7.0 m 6.0 m 6.0 m 5.0 m
dt & o TEE B NG Ak AWk 1.5m
HE & D ACTBER 15 m 2.0 m 2.0 m 2.0m

* o ERRO FITITEWITETH R0

Z ORMETHHEA 2O, [ UHRET 11 kVITIEEE SN TR0 ROW 28, 33kV T
ERESNTNWAZETHD, ZHud, 33kVSEEMRIT 11 kVEER S HEHET 50Tl
<. 161kV EEHRICHLTHZEEEBHL TN D,

HATIZ ROW (HifkhE) 13 170 kV LLEOFR] @ EEERICKT LD, Wil E
FMEV3SmMOEE LT, FEEORBELZEL TS, L LEL OETIE, EEEBRIC
% LCIEL 40 ~ 50 m FRED ROW #3E L, BMOBAZMET 528 L LTV EHYA
M\, T, BARTIEEBRDIBIAD La@miBE L, @ b+ BER L MR % el
LCWA, METIERERIIRIKERD Emz2 27 ) 73 5RAOE S OSE 2 E#HT 5
BAMNENZ LIk Db THD, ROW ITERICHARH Y, U X 0 EBRISEIRN L
TR b+ ICER L R A R T 28 L2, —HRICEDT- LD TH D,

PWP FHE DX 7 b AREFT & TH 3 LB 48327 5 33 kVEEMRIL, AEUERH]
(EEHERY 72 8K3E OIEIRE) 73200 mAEFE D b 7 AEESRESIC L A XER TH D, 33kVThH
STHHEBNBWVIC 50m BREOMBE TEREEZ#ETT, EREEIRBMEE CLARTE
%o ZOLEAIXEROMAITI T DTN THY . ROW =30 miIWHM R BN 2L 72D,
T 7 FIRNPIUTYE, BRL SR AT IIE ROW NOEBRBIRIILERNE OF
2 ThHDHT END, BRIBDWVOBMIZL S 33kVELEMRIZ., ROW NOFEBELITIRE L
Bbhd,

BRI O 33 KVELERIT 11 KVREREREIZEALRIUHEETHY, LB LB,
A & % mitigation N O ARETH D Z LD, BiZICEIAZ FEi L CEREIE O EIA S
AV AERLELETHHEO L FE DN, L LG, HOHREOERIROEARDK
B DR W IABE B E T 52 L7l D EAGRIFRERIC () EHORKEEICA
KRR PR E 2R T 2 MER B D,

3-2 BREHSREFNEDOR -V
3-2-1 F 27 LB 2 X5MWT  —B LI B

K 3I2DAa—E U IFERITRTHEY | FERBREEEIILTOLONREZ LD,

( No.18 K&i5%L)
FEEMMERIZ LY NOx | SO2., RIHIRWEZ EXMINT 2 DT, BEfFEIADFIEITHE
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S TR A2 B2 W2 L 2R T2 H0ERD 5,

( No.19: /KE{5#% )
BITE LR E) 723 (GBRARHM WW@\%H)@ﬁ%ﬁ%%&&fmib\ﬁ®@m®ﬁ
R LT D, FEEMIEEIC L0 B W ES BN L, JRimZE4 & HIN7 5 w68
Wb D, WH~OBHKOKE ST 2 EGH T, PWP FHEIC K HUFRNEZEIRE L, &4
FZH U CIBMBGEH E A it & Th D,

( No.20: +3HE75YL)

TR A N CORMEBEZEICL Y, TEBENENT 2NN H 5, KETGE
&H%L\PWPﬁﬁ®%¢&)/7%%§%ﬁ8®&%ﬁﬁéﬁﬁ¢ﬁ%fﬁéo

( No.21: BE¥ - 428 )

FHEMOMERICLY, BRE /T 28a08H 5,

(ZDfth)

TEHEFIE, HEER EORBUEAM IERR M OB TR IR B EI 2 ET 255015 5,
ZOMOTHEEMOBEBIZLY, 7V —F 07 NI R QRN ETHZ &
HEBEZ NN, FEIIT< bTNTHD,

3-2-2 7V —X 7 Rl EMEEE

# 33 ICART— L TRERE TR,

E%%w%5mn@®ﬁﬁ £ 5 33 kVELEMOEE TlX, FEBEROMLEITA LR
HOEBoiLD, BRIRWICH D —EHOBIAROMEEL, E72I3E DX AL ZAT 5 LB
FTH0, K b OTIEAR, BETOERCEER LFIC LD HE L, (BB,
B AIEY O XD R BEEWNAET D, IR LEE OFEBEHR R ED L UL & RET R
VN, LHEHL, ZERR & ORBE A EI O BT R I AW EHE 2 HT 55580 b
e TOMOTEHEBOBIBIZLY, 7V —F 7 U THNIC R ZSEIRMEN AT H 2
EHEBZONDLN, HEII< bTNThHd, FLEERLFEITIL, FEHFOEENLOD
AR LD FREMEN B DN, Z DY A 7 1Tl ORSHEE L FRL~LTHh 5,

B FEAR AR T VB VR W D BRI XN VA DB 8 2 73 %@ﬁﬁﬁuﬁﬁﬁ
MWD ATREMEIXIZ & A L7220, EETCHERO TFPIL, THFM-e T4 W% 1
R IRENORENDH DN, BEIITS bT N ThD,

#t-> T, EIMIEEORFHE B IZFRE Wb 0 & b s,
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# 32 WEFMEHFWA - IR

Evaluation*
) During After
Environmental Items Construc .
tion Completion
Period
Social Environment

1. Involuntary resettlement D D No impact is expected.

2. Split of communities D D No impact is expected.

3. Existence of indigenous people, minorities and D D No impact is expected.

nomads

4. Occurrence of conflicts among communities D D No impact is expected.

5. Change of a basis of economic activities D D No impact is expected.

6. Change of living infrastructure D D No impact is expected.

7. Impact on traffic C~D D Traffic control is necessary during
construction work but the impact is

only a little.

8. Re-coordination of Water Resources and D D No impact is expected.

Fishing rights
9. Impact on Historical Sites and Cultural Heritage D D No impact is expected.
10. | Significant change of precious view D D No impact is expected.
Natural Environment

11. | Precious nature D D No impact is expected.

12. | Precious species and indigenous flora and fauna D D No impact is expected.

13. \egetation D D No impact is expected.

14. | Change of topography and coastal zone D D No impact is expected.

15. Change of underground water D D No impact is expected.

16. | Change of water flow and level in river, lake and D D No impact is expected.

sea area

17 Change of water temperature in river, lake and D D No impact is expected.

sea area

18. | Air pollution D B Emission of NOx and SO, will
increase after the completion of the

Project and the impact must be
assessed.

19. | Water pollution D B Present process and future accident
may release oil and oily water to the
marine and coastal environment.

20. | Soil contamination D B Oil and chemical substances may

contaminate the soil of site’s area.

21. | Noise and vibration D B Noise will increase after the
completion of the Project. But the

increase is only a little.

22. | Ground subsidence D D No impact is expected.

23. | Offensive odor D D No impact is expected.

Remarks)
Means item to be assessed in IEE if any.

Classification of Evaluation: “A”: Serious impact is expected, “B”: A little impact is expected, “C”: Unclear,

“D”: No impact (Impact assessment is not necessary by EIA or IEE)
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#* 3-3  AELEMEMAE AR 2 - 7 RER

Evaluation*
. During After
Environmental Items Construc
tion Comple
Period tion
Social Environment
1. | Resettlement cC~D cC~D Relocation of houses is avoidable with
appropriate distribution line route
selection.
Economic activities D D No impact is expected.
Traffic and public facilities C~D D Traffic control is necessary during
construction work but the impact is only a
little.
Split of communities D D No impact is expected.
Cultural property D D No impact is expected.
Water rights and rights of common cC~D cC~D Trees on the side of the road may be
cleared.
Public health condition D C~D EMF effect is negligible.
Waste cC~D D Construction works generate kinds of
wastes.
9. Hazards (Risk) cC~D cC~D Erection works pose safety hazards of
falling
Possibility of collapse/cut of
column/conductor
Natural Environment
10. Topography and soil condition D D No impact is expected.
11. | Soil erosion D D No impact is expected.
12. Groundwater D D No impact is expected.
13. | Hydrological situation D D No impact is expected.
14. | Coastal zone D D No impact is expected.
15. | Faunaand flora cC~D cC~D Distribution line passes on the side of the
road, which has little important species.
16. | Meteorology D D No impact is expected.
17 Landscape D D No impact is expected.
Pollution
18. | Air pollution D D No impact is expected.
19. | Water pollution D D No impact is expected.
20. | Soil contamination D D No impact is expected.
21. | Noise and vibration C~D D A little impact at construction stage
22. | Ground subsidence D D No impact is expected.
23. | Offensive odor D D No impact is expected.

Remarks)

Means item to be assessed in IEE if any.

Classification of Evaluation: “A”: Serious impact is expected, “B”: A little impact is expected, “C”: Unclear,

“D”: No impact (Impact assessment is not necessary by EIA or IEE)
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Wiz es% (Minutes of Discussions)



Minutes of Discussions
on Preliminary Study on the Project for
Urgent Improvement of Electric Power Supply System in Freetown
in Républic of Sierra Leone

. In response to the request from the Government of Republic of Sierra Leone (hereinafter referred to
as “Sierra Leone™), the Government of Japan decided to conduct a Preliminary Study on the Project
for Urgent Improvement of Electric Power Supply System in Freetown (hereinafter referred to as “the
Project”) and entrusted the study to the Japan Intqmational Cooperation Agency (hereinafter referred
to as “JICA™). 7 ,

JICA sent to Sierra Leone the Preliminary Study Team (hereinafier referred to as “the Team?),
headed by Mr. Hiroyuki Hayashi, Transportation and Electric Power Team of the Project
Management Group I, Grant Aid Management Department, JICA, and is scheduled to stay in the
country from March 6 to March 26, 2606,

The Team held discussions with the concerned officials of the Government of Sierra Leone.

. Inthe course of the discussions, both sides have confirmed the main items described in the attached
sheets.

- Freetown, March 10, 2006

t

—= ’%"’Z‘/ | Le-0%-0f

Mr. Hayashi Hiroyuki _ Mr, Foday K. Mannah
Leader General Manager )

- Preliminary Study Team ' ‘National Power Authority (NPA)
Japan International Cooperation Agency Republic of Sierra Leone

M

H. E. Lloyt\A. During

Minister

Ministry of Energy and Power (MEP)
Republic of Sierra Leone




ATTACHMENT

1. Objective of the Project
The objective of the Project is to rehabilitate and extend electric power supply system in

Freetown, Western Area.

2. Project Site
The Project sites are the Kingtom Power Station for Diesel Engine Generator (DEG) and

. associated ancillaries, and Western Area for Distribution Lines (D/L).

3. Responsible and Implementing Organizations

(1) The Responsible Ministry is the Ministry of Energy and Power (ME.P)
(2) The Implementing Agency is the National Power Authority (INPA).

(3) The organization chart of NPA is shown in Annex-1.

4. Items Requested by the Sierra Leonean Side : |

After discussions with the Team, the followin g items were requested by the Sierra Leonean side.
JICA will assess the appropriateness of the request for Japan’s Grant Aid and will report the finding to
the Government of Japan.

(1) 2 sets of 5 MW DEG and associated ancillaries

(2) Construction 0f 33/11 kV D/L in Western Area as per Annex-2
* (3) Tools and spare parts for DEG and 33/11 kVD/L

(4) Technical Training

5. Japan’s Grant Aid Scheme .

(I) The Sierra Leonean side understands the Japan’s Grant Aid Scheme explained by the Team as
described in Annex-3. :

(2) The Sierra Leonean side will take the necessary measures, as described in Annex-4, for smooth
implementation of the Project as a condition for the Japan’s Grant Aid to be implemented.

6. Information Disclesure

Both sides agreed that information disclosure should be implemented regarding all the studies
and surveys in accordance with due process stipulated the JICA Guidelines for Environmental and
Social Considerations (hereinafter referred to as “JICA Guidelines™).

7. Other Relevant Issues

(1) The Team explained to the Sierra Leonean side that distribution systems beyond secondary

terminal of distribution transformers including pre-paid maters should be excluded from the Project.
- The Sierra Leonean side request reconsideration of this aspect (material supply).

2 ()



(2) The Sierra Leonean side should confirm procedures necessary for obtaining the general approval
for the Project from the relevant Ministry(ies) and/or agency(ies) and report its results to the Team by
March 22, 2006

(3) The Sierra Leonean side shall provide necessary number($) of counterpart personnel to the Team
during the period of the studies in Sierra Leone.

(4) The Sierra Leonean side should submit answers in English to the Quest10nna1re which the Team
handed to the Sierra Leonean side, by March 22, 2006.

(5) The Sierra Leonean side requested the Team to carry out the training to NPA. in Japan on operation
and maintenance of new facilities as technical cooperation by JICA. The Sierra Leonean side
understood that it is requested to submit the official request regarding the above-mentioned training
with concrete contents of trainings through the JICA Sierra Leone Field Office.
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ANNEX 2 -
Requested facilities and /or équipment

33 KV Element

®

(ii)
(iii)
)

Supply, construct and commission 5 km 33 kV 3-phase 120 sgqmm ACSR
single circuit overhead line from Wilberforce primary substation to Leicester

- Road junction, Regent to supply existing load (over 3 MW) and rapidly

developing area
Supply, install and commission one 5§ MVA 33/11 kV power transformer and

one 200 kVA 33/0.4 kV earthmg transformer at Regent Road/IMMAT junction
Supply, install and commission one Calor Emag 33 kV panel complete with
CB similar to existing at Wilberforce primary substation for Regent feeder
Supply, erect and commission protection panel for 5 MVA power transformer
and 3 bay SF6 11 kV panel c/w CBs, protection and auto-recloser including dc
supply for the Regent substation (includes 100 m x 3 x 1 core 185 sqmm 33kV
XLPE copper cable, termination kits, etc.; 50 mx 2 x 3 x 1 core 185 sqmm
copper llkV XLPE cable, termination klts etc.)

1i kV Element

®
(ii)
(iv)

(v)

W)
(vi)

| (vii)

Supply, install and commission a new 7 panel mcludmg one bus section SF6 or

- vacuum type 250 MVA switchboard c/w over-current, earth fault, autorecloser

protection and battery/DC supply at Rawdon Street substation

Supply, install and commission 5 No. 5-way SF6 type 250 MVA switchboards at
Eastern Police, Africanus Road, Riverside Drive, Spur Road, Lumley Viliage,
substations including 5 x 30 m 120 sgmm 11 kV, XLPE copper cables ¢/w jointing
and termination kits and other accessories plus 5 sets extra jointing and termination
kits each

Supply, install and commission 10 No. 4-way SF6 type 250 MVA switchboards
including 5 x 30 m 120 sqmm 11 XV XLPE copper cables c/w jointing and
termination kits and other accessories plus 5 sets extra jointing and termination kits
each

Supply, install and commission 35 No. package substation units of 11kV,
250MVA comprising of 315 kVA distribution transformer, 3-way ring main
unit and 4-way LV board ¢/w measuring instruments, CB and energy metering
and sufficient spares for five years operation, and to include supply of cable,
jointing and termination kits and other accessories required to connect into
existing system
Note: LV cable - length 4 x 50 m; size 4 x 150 sqmm,,copper PVC/PVC or
XLPE/PVC per unit and 11kV cable - 2 x 100 m, size 3 x 120 sqmm,
copper XLPE per unit
Supply, install and commission 10 No. 3-phase pole-mounted sectionaliser c/w
expulsion fuse gears and surge arrestors for main and tee-off lines
Supply, install and commission 50 No. 3-phase expulsion fusegear c/w support
brackets, insulators, various fuse links ratings {5A, 10A, 15A, 25A and 35A —
50 pkts each (3 per pkt)} and surge arrestors and 10 No. spare fuse carriers
Supply, install 10 km of 11 kV, 3 x 240 sqmm, XLPE copper cable for
installation of a new 3.5 km Kingtom power station to Congo Cross substation
express link; installation of a new 3.5 km Falconbridge primary substation to
Blackhall Road primary substation express link and part replacement of

@



&)

(viif)
(ix)
e

Brookfields/Wilberforce faulty underground cable link No. 2 cable fault plus
spare for other faulty express links

Supply, 10 km of 11 kV, 3 x 150 sgmm, XLPE copper cable for repair of a
number of 11 kV underground distribution cable faults in the system plus spare
Supply of 3 km of 11 kV, 1 x 50 sqmm, XLPE copper cable for e)ustmg
transformer connections

» Supply of 5 No. 800 kVA, 11/0.4kV, Dynl1, 3-phase, dry type transformers.

Low Voltage Element

()
(i)

(ii)
(iv)
™)

+(vi)

(vii)

 (viii)

(ix)

®

(xi)
(xii)

Supply of 100 km of LV OH lines with aerial bundled (4 % 120 sqmm) XLPE
Al cable with steel messenger c¢/w terminal & suspension support clamps, joint
& termination kits, connectors and other necessary accessories including
replacement of unsuitable poles.

Supply, replacement and re-commissioning of 250 km of LV OH lines with
aerial bundled (4 x 70 sqmm) XLPE Al cable c/w terminal & suspension
support clamps, joint & termination kits, connectors and other necessary
accessories including replacement of decayed or unsuitable poles

Supply 0f2500 pes. 9m creosoted medium wood poles

Supply of 500 pes. 12m creosoted mediuvm wood poles .

Supply lot of 10,000 D-Irons c/w cotter bolt & split pin

10,000 No. M16 x 250 galvanised bolt & nut with flat washer;

10,500 1kV brown porcelain shackle (reel) insulator for D-Tron

Supply of 7,500 pes. 1kV brown porcelain service (pin screw type) insulator
Supply 200 km of house service connections with 16 sqmm concentric XLPE
copper cable (16 sqmm phase conductor and 16 sqgqmm neutral conductors)
Supply 125,000 pes of LV non-tension compression joints (85,000 No. Cw/Al;
20,000 No. Cu/Cu; 20,000 No. AI/AI) various conductor sizes (25% thru joints
& 75% teeoff joints)

Supply, 70 No. 6-way LV distribution boards ¢/w measuring instruments (3

ammeters & voltmeter with selector switch); overload protection main circuit

breaker; active & reactive energy metering; including cable tails and

termination/jointing kits to replace the existing LV substation boards

(a)  Supply of 30006 No. spare fuse links for existing LV distribution boards
(1500 No. 350 Amps, 1500 No. 250 Amps)

(b)  Supply of 1500 No. spare fuse links for item (ix) LV distribution
boards {750 No. 350 Amps, 750 No. 250 Amps)
Supply of 10 km of 70 sqmm HD stranded round compact uninsulated copper

* conductor

Supply of 10 km of 1 kV ABC 4 x 50 sqmm XLPE Al cable ¢/w 75 No.
terminal support clamps & 350 No. suspension support clamps, 25 No. (4 per
kit) joint kits and 75 No. (4 per kit) termination kits, 500 No. 25/70 Cu/Al &
300 No. 35/70 AV/Al straight and tee-off connectors, 150 No. 50 sqmm cable
lugs and other accessories.

Tools & Equipment

)

Supply of a cable test van equipped with cable identification, fault diagnostic
and locating, dc & ac insulation test equipment upto 70 kV, 7.5 kVA petrol

generator set, ete.



(i)
(iii)

)

v)
(v

(vi)
(vii)
(ix

)

' Supply of three vehicles and one 3-ton crane lorry:

Supply of 4 No. tool kits each complete for cable jointer incl. heavy duty gas

“torch, ete.; linesman and electrician

Supply of extensible aluminium alloy ladder
11 & 33 kV OHL works ~3 setsof 3 x 5.5 m
LV OHL works — 10 sets of 2x 5.5 m

- Supply of extensible wooden ladder

LV OHL works — 12 sets of 2x 5.5 m

Supply of measuring instruments for load study and fault investigation:
@ 3 No. portable power system analyser ¢/w accessories

(b) 6 No. Digital clampmeter type DCM 2000P c/w accessories

© 4 No. 5 kV dc Insulation Tester

Supply of 6 No. extensible Pole prunner

Supply of 4 No. 12 Vdc operated winch for fitting on vehicles

Supply of 100 pairs of 2.3 mm thick 41.5mm long Class 2
Electrician/Linesman’s Gloves each with p457 mm over sleeve and leather
protector and safety harness

Supply of 6 No. Road Measuring wheel in m/dcm

All equipment should ébmply with the JEC standard and be suitable for use in '
the high temperature, high humidity tropical environment of Sierra Leone



Annex-3
3 apan’s Grant Aid Scheme

The Grant Aid scheme provides a recipient country with non-reimbursable funds to procure the
facilities, equipment and services (engincering services and transportation of the products, etc.) for economic
and social development of the country under principles in accordance with the relevant laws and regulations of
Japan. The Grant Aid is not supplied through the donation of materials as such.

1. Grant Aid Procedures
Japan’s Grant Aid scheme is executed through the following procedures.
App‘]ication | (R;equest made by a recipient country)
Study _ (Bas%c Design Study conducted by JICA)
Appraisal & Approval (Appraisal by the Government of Japan and Approval by Cabinet)

Determination of {The Notes exchanged between the Governments of Japan
Implementation and the recipient country)

Firstly, the application or request for a Grant Aid project submitted by a recipient country is examined
by the Government of Japan (the Ministry of Foreign Affairs) to determine whether ornot it is eligible
for Grant Aid. If the request is deemed appropriate, the Government of Japan assigns JICA (Japan
International Cooperation Agency) to conduct a study on the request. If the request is required further
information, a Preparatory study would be conducted by JICA.

Secondly, JICA conducts the study {(Basic Design Study), using (a) Japanese consulting firm(s).
Thirdly, the Government of Japan appraises the project to see whether or not it is suitable for J apan’s
Grant Aid scheme, based on the Basic Design Study report prepared by JICA, and the results are then

submitted to the Cabinet for approval.

Fourthly, the project, once approved by the Cabinet, becomes official with the Exchange of Notes
(E/N) signed by the Governments of Japan and the recipient country,

Finally, for the smooth implementation of the project, JICA assists the recipient country in such
matiers as preparing tenders, contracts and so on,



.2. Basic Design Study
1) Contents of rhe Study

The aim of the Basic Design Study (hereinafier referred to as “the Study™), conducted by JICA on a

requested project (hereinafter referred to as “the Project”) is to provide a basic document necessary

for the appraisal of the Project by the Government of Japan. The conterits of the Study are as follows:

— Confirmation of the background, objectives, and benefits of the requester:i project and also
institutional capacity of agencies concerned of the recipient country necessary for the Project’s
implementation. )

— Evaluation of the appropriateness of the Préject to be implemented under the Grant Aid scheme
from a technical, social and economic point of view.

- Confirmation of items agreed ﬁpon by both parties concerning the basic coneept of the Project,

- Preparation of a basic design of the Project '

— Estimation of costs of the Project

The contents of the original request are not necessarily approved in their initial form as the contents of
the Grant Aid project. The Basic Design of the Project is confirmed considering the guidelines of
Japan’s Grant Aid scheme, :

The Government of Japa:n requests the Government of the recipient country to take whatever
measures are necessary to ensure its self-reliance in the implementation of the Project. Such measures
must be guaranteed even though they may fall outside of the jurisdiction of the organization in the
recipient country actually implementing the Project. Therefore, the implementation of the Project is
confirmed by all relevant organizations of the recipient country through the Minutes«of Discussions.

2) Selection of Consultants

For smooth implementation of the Study, JICA uses (a) registered consultant firm(s). JICA selects (a)
firm(s) based on proposals submitted by interested firms. The firm(s) selected carry(ies) out a Basic
Design Study and write(s) a report, based upon terms of reference set by JICA.,

The consulting firm(s) used for the Study is(are) recommended by JICA to the recipient country to
also work on the Project’s implementation after the Exchange of Notes, in order to maintain technical
consistency, '



3. Japan’s Grant Aid Scheme

1

2)

Exchange of Notes (E/N)

Japan’s Grant Aid is extended in accordance with the Notes exchanged by the two Governments
concerned, in which the objectives of the Project, period of execution, conditions and amount of the
Grant Aid, etc., are confirmed.

“The period of the Grant Aid” means the one fiscal year which the Cabinet approves the Project for. '

Within the fiscal year, all procedures such as exchanging of the Notes, concluding contracts with (a)

* consulting firm(s) and (a) contractor(s) and final payment to them must be completed.

3)

However in case of delays in delivery, installation or construction due to unforeseen factors such as

 natural disaster, the period of the Grant Aid can be further extended for a maximum of one fiscal year

at most by mutual agreement betvs{gaeri the two Governments.

Under the Grant A1d in principle, Japanese products and services including transport or those of the
recipient country are to be purchased. ) ‘

When the two Governments deem it necessary, the Grant Aid may be used for the purchase of the
products or services of a third country.

However, the prime contractors, namely, consulting, contracting and procurement firms, are limited to
“Japanese nationals”, (The term “Japanese nationals” means persons of Japanese nationality or
Japanese corporations controlled by persons of Japanese nationality.)

" 4) Necessity of “Verification”

The Government of recipient country or its designated authority will conclude contracts denominated
in Japanese yen with Japanese nationals. Those contracts shall be verified by the Government of
Japan. This “Verification” is deemed necessary to secure accountability to J apanese taxpayers.

5} Undertakings required of the Government of the Recipient Country

In the implementation of the Grant Aid project, the recipient country is required to undertake such
necessary measures as the following:

a) To secure land necessary for the sites of the Project and to clear, level and reciaim the land priorto
commencement of the construction

b) To provide facilities for the distribution of é]ectricity, water supply and drainage and other
incidental facilities in and around the sites



¢} To secure buildings prior to the procurement in case the installation of the equipment,

d) To ensure all the expenses and prompt execution for unloading, customs clearance at the port of
disembarkation and internal transportation of the products purchased under the Grant Aid.

¢) To exempt Japanese nationals from customs duties, internal taxes and other fiscal Jevies which
will be imposed in the recipient oountry with respect to the supply of the products and services.
under the Verified Contracts, .

f) To accord Japanese nationals, whose services may be required in connection with the supply of
the products and services under the Verified Contracts, such facilities as may be necessary for
their entry into the recipient country and stay therein for the performance of their work.

. : I

6) “Proper Use”
The recipient_country is required to operate and maintain the facilities constructed and equipment

purchased under the Grant Aid properly and effectively and to assign staff necessary for this operation
and maintenance as well as to.bear all the expenses other than those covered by the Grant Aid.

7) “Re-export”
The products purchased under the Grant Aid should not be re-exported from the recipient country.

8) Banking Arrangements (B/A) :
a) The Government of the recipient country or its designated authority should open an account in the
name of the Government of the recipient country in a bank in Japan (hereinafter referred to as “the
Bank”). The Government of Japan will execute the Grant Aid by making payments in Japanese -
yen to cover the obligations incurred by the Government of the recipient country or its designated
' authority under the Verified Contracts.

b) The payments will be made when payment requests are presented by the Bank to the Government
of Japan under an authorization to pay (A/P) issued by the Government of the recipient country or
its designated authority.

9) Authorization to Pay (A/P) -
The Government of the recipient country should bear an advising commission of an
Authorization to Pay and Payment commissions to the Bank.



Major Undertakings to be taken by Each Government

Annex-4

Items

To be covered
by Grant Aid

To be covered
by Recipient
Side

To secure land

To clear, level and reclaim the site when needed

To construct gates and fences in and around the site

To construct the parking lot

bl bl bl el

To construct roads .

1) Within the site

2) Outside the site

o

To construct the buildings

To provide facilities for the distribution of electricity, water supply, drainage and other

incidental facilities

1) Eleciricity

a.'The distributing line to the site

b. The drop wiring and intemal wiring within the site

¢. The main circuit breaker and transformer

2) Water Supply .

a. The city water distribution main to the site

b. The supply system within the site (receiving and clevated tanks)

3) Drainage

a, The city drainage main (for storm, sewer and others} to the site

b. The drainage system (for toilet sewer, ordinary waste, storm drainage and others)
within the site

4} Gas Supply

a. The cily gas main to the site -

b. The gas supply system within the site

5) Telephone System

a, The telephone trunk line to the main distribution frame/panel (MDF) of the building

b. The MDF and the exiension after the frame/panel

6) Furniture and Equipment

a, General furniture

b. Project equipment

To bear the following commissions to the Japanese foreign exchange bank for the banking
services based upon the B/A

1) Advising commission of A/P

2) Payment commission

To ensure unloading and customs clearance at port of disembarkation in recipient country

1) Marine (Air) transportation of the products from Japan to the recipient country

2) Tax exemption and custom clearance of the products at the port of disembarkation

3) Internal transportation from the port of disembarkation to the project site

(*)

(%)

10.

To accord Japanese mationals, whose services may be required i comnection with the
supply of the products and the services under the verified contact, such facilities as may be
necessary for their eniry into the recipient country and stay therein for the performance of
their work.

11,

To exempt Japanese nationals from customs duties, interna} taxes and other fiscal levies.
which may be imposed in the recipient country with respect to the supply of the products
and services under the verified contracts,

12.

To maintain and use properly and effectively the facilities constricted and equipment
provided under the Grant.

13.

To bear all the expenses, other than those to be borne by the Grant, necessary for
construction of the facilitics as well as for the transportation and installation of the
equipment, :

(»

B/A : Banking Arrangement, A/P : Authorization to Pay

:
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1. NPA A& ® Administration Head {ZJ& L T¥ Y . Kingtom Power Station O HINIZH 5,

2. K Centre (X, 1984 /., FA VEUFOEB THTOHNTZLDTHY , NI 2 FHOIKRIERH -
oo 15 [EIOETHEZHEN, JEFHOBEM & FZE I O Work Shop 7 bR LTV %,

3. HEARED o — 23 Bk & BRIC TR Y AN, Bk, A L b4 Head of Instructor
D£ 4 4 @ Instructor 235,

4. a—2 X 3HFH T, FFF, Wk, EXH 14 4 O Trainee 73\ 5,

5. U F=2T A, 1ERIZ, K- EXILET 3 » A, Basic Oz L, D% NI T,
PGS & FEZRRFICRO0 R B 75,
2EHIZ, BEIZ 1LRKEHD-2TH Y, BRI GRS »5%k5,
3 H1X., Work Shop THifa & 324 % Full time TF.5,

6. 3FMOa—AETEIZIX, TRRONELZF L7, Certificate 235315,

1) ERa—A0HEICE, BETHAEL LT,
Theory:  Electrical Calculation
Electrical Technology
Electrical Technological Drawing
Electronics
Protection & Regulator
Practical: Basic Metal Works
Installations
Control Circuit
Line & Cable Network
Winding
Electric Appliances Repair
Projects Work
2) MWD a—2DEEITIE,
Mechanic General: Technological Mathematics
Workshop Technology
Technical Drawing
Diesel Technology
Basic Electricity
Practical: Bench Work
Gas 6 Arc Weld
Diesel Fitting
Machining
Pipe Fitting
Projects

. K Centre ET#IL., NPAIZHIARAES LTV DD TR, BPTRMENIE, NPA O

MEH-oTebon, 2o&iE, e, FAP, RESAREOBBEA 2RI LERDH D,

. Work Shop (., #ik & E U TEY, 3FAEL 1THEAENGRITHMLTEY, kida—

AMETOTFEDOEMERE NS DH DD, Hilo TV,
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f+X# 11 Free space for new installation 2 x 5 MW
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fHR£ 12 KL (HFO) Aoy ik

Aoy X7 b (NPT—%) H 3fE 15 (CHEil)
<fKAfE > (JIS K2205)

b (kg/) 0.96

TR E  at 50°C (cst) 175 250

HRE Ly FU >y R atbh0C 1300

i AR (C) 23.9

GIPA (©) 65.6 70

FREE IR 35 (%wt) 12.0

K5y (%vol) 1.0 0.5

JK 5y (%wt) 0.12 0.1

W) (%wt) 0.25

Y- Eas (%wt) 2.5 3.5

NFT TN (ppm) 150

FrY DA (ppm) 80

7 AT 7L b (%wt) 3

fF % 13 Fresh Water (fiPECEK)

By - KE XGRS
# % (NTUorKaolin turbidity unit) 3.5units
£.(Pt-Co unit or others) S5units
pH 7.0
oy (mg/1) 0.1

~ U H (mg/1) 0.05
At (mg/1) 50
TUE=T (mg/1) 0.02
GHRISTZ3: (mg/1) 10
BOD (mg/1) 0.5

GUMA Dam: Mr. Prince Moore Sourie 7> & 52 5H)




+iL— bk (Power and Water Project)
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Kambia 7 /I BIREE

1. Kambia Power Station 74 :

1) NERIC K-> T 10 ELL BRSO £ £ & 72> T 5 Power Station 7/,

2) WATHIROD@Y | 7 -t VI ERE 250kVA2 5 DRl 2 152 L=, NPA OZEFEIL, Z OB
650k V A DFRERHZRET HHDTH D,

3) MR T, HHTEZ IR bDIT, W, R, REHTE Y 7. A R FE— L
FETH Y., 650kVA D7 (¥ WEERIEOFEIZA DT T, BRIESNDIVNERSH D, BE LS
ATEY, LEMEHENNETH D, BROKE Z1E, 650k VADT 1~ WIEEXMITIT o
ThD,

4) BAOBREWTIR 2 > 7 1%, 3&HE T, 26m3 TH Y, 9 HREFLEDITFKAES T 5, B
TUV=T ORISIE, FARITHEIZIL, BREIOERIIEONZWEDZ ETh o7,

5) 625kVA FEMIT, ZORETIL, BIVIN vV b H 0| FEED 3.3kV H 5T 6.6k V HMEHE
TH DI, FTNAEHOZES, KO H LEEATTIE, 11kV &5 33kV ~DHE
BIEZRDRREND LI L 725,

6) Kambia TiPIZIE, BITE, RO X 2 e B ER 1 H 5,

- il : 350kVAL £, 150kVAL &
- M5t . 5kVA
- JFHFT : 5kVA

2. Rokpur Power Station Biafft] :

1) NEZ XD, BEIE AL L=, BB 260 Lz, BIMNTIE, ~ oy BT (-8 VS ERA R
DI T, BRI, FEEKD 4 BERE STV, Bvshsh, FibEbnhizl o
REFCcH o7z,

2) NPA 725 DEFBIZIE, AREINIE TN TE LT, 33kV 2% COBIMHENERE S Tn
559 THY ., Rokpur T, Water Supply System ~® 11kV BLBENEE SN TWD, TDT=
b, AFEAEFRT 2000 72T, BEteET 5,

3) LaL. NPA 73, 33kV T Kambia 75 DEELEE X2 THNDHDOTHIUL, HIHH%D Kambia
FEEAHORES), 33kV OEERROEER NS L ORERLEE 2 5 & Rokpur [ZHMOIEERT
AERIETHZ & bR SN R& & Bbihs,




Kambia Power Station(Existing)
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1. FROEOHPNIC, TR O 33KV i L D7 DR « B HRE STV,
2. FEEAKOAERE @) 1L TREOEY TH D,
1) F 4 —PLIE -
A—T1 « 4% : STOCK WERKSPOOR DIESEL. ZWOOLE-HOLLAND
Type:R0158, RK 322, BOUWJ 1979 BORING 150, SLAG 225
Motor No.20805, CMW/MIN. 1.000
2) %é*i%%
A—T « ZFr : SMIT SLKKERVEER HOLEC HOLLAND
250kVA, 415V, 348A, 200kW, 1,000rpm, 50Hz, 3ph
EXC.: 14V, 25A Class F/F
Duty Continuous
- IEC34-1, 2200kg
3. BNOT ¢ —BNIEER M, BERBMRRIEIL, T X THEIN TS, TOMOBEE
1 ORI S CTunvzeny,
4. )z?;&ip B OB S » 713, ftE 25 (4 1,500 17 oY) | iR E 1 £4(2,500 17 n) Th
. EBEfRO%, B O TR B 5,
5. @;%%@%@%\ FESTFRA TSR, BHTOEEOE, AT RS 5,



Lungi #1X 7 J1BAtR &k

1. TAGRIN Ferry Terminal Hi[X
1) Lungi #iIX~DAOTdH 5 Ferry Terminal Oftigk21d, FEFFEE.
Canteen, F5T, #eEM=E, B8, USRS, 7— b BEEGRERS D, (LA 7T b
ZH)
2) JEEBUEIE, 30kVA OF  — BB T, HH, 19-23 i, Terminal OfisiZFE kG L
W5,
3) ZOHIXKIZIE, i E b RA DN, RENHIEL TV D,
2. ROTIPUNK #i[X
1) Ferry Terminal & Lungi .0 O SICHFET HRETH 5,
2) 72> TiE, Lungi 7°5H, 11KV ZEZ5IC T, ZEL, ZOMKIZEE L Tz Xk 9 THh D03,
filif Sz 11kV, 7415V, 630kVA 2 E85, */MEIJL,EE% (—R L U Crat IWNIIEY) 237

fEL T,
3 BZEROMIEE S O3, KIESR, WREROEK 2525 & EEIZIE 11kV THREIN T
W=D Tt Bbh b,

4) ST H . SRR OEERIE SN WM TH 5,
5) [RIMIXIZIE., E2UKEERH D . Afrakli & L CiE. ABbKEIRR A H - 7= & b b,
3. LUNG I #iX Power Station Bbf
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b5 EEpns,
4) Lungi OXSMIELOKERH VD | KEM, Altdas, & V7 B2 EORBEN RO,
4. LUNGI Airport J&ER{E
1) Security ik L\ 2@, ZEEEEMICAD Z L 1F00, ANBICERE ST BRI ORI
7=, GBkLA 7w F?’SH@)
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@2 x630kVA 7 (-t WM (~—2 Y B
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G. Director

T. Director Officer

Summary of Draft Scoping for Grant Aid Project

Date: May 30, 2006

1.  Title of the Cooperation Project, and Names of Project Proponent and Consultants
« Title of the Cooperation Project: Project for Urgent Improvement of Electric Power Supply System in Freetown
+ Name of Project Proponent: National Power Authority (NPA), Ministry of Energy and Power
+ Name of Consultant: Electric Power Development Co., Ltd. (J-Power)

.

2. Categorization and its reason

(1) Categorization: B

(2) Reason: The Project does not have significant adverse impact as shown in Table 1.
Table 1 Screening Results

Description (Examples of

Environmental Items : ; Evaluation* Reasons
Possible Environmental Impacts)
Social Environment
1. Social life - Involuntary resettlement Y/®/U | No resettlement is necessary.
- Split of communities Y /U No split of community is expected.
- Existence of indigenous people, | Y/ /U No existence of indigenous people, minorities and
minorities and nomads nomads.
- Occurrence of conflicts among | YAN/U | No occurrence of conflicts among communities is
communities expected.
- Change of a basis of economic | Y/ N/U | No change of a basis of economic activities is
activities expected.
- Change of living infrastructure YD /U | No change of living infrastructure is expected.
- Impact on Traffic Y/ /U | Traffic control is necessary during the installation
works of 33kV underground cable.
- Re-coordination of Water | Y/D/U No re-coordination of Water Resources and Fishing
Resources and Fishing rights rights is necessary.
2. Historical Sites, - Impact on Historical Sites and | Y/ N/U | No impact on Historical Sites and Cultural Heritage is
Cultural Heritage Cultural Heritage expected.
and View - Significant change of precious | Y/ /U No significant change of precious view is expected.
view
Natural Environment
3. Precious life and - Impact on precious nature Y /U No impact on precious nature, precious Sspecies,
ecological system - Destruction of wet land, peat indigenous flora and fauna and vegetation is expected.
bog,
- Impact on rain forest, wild land,
etc.
- Impact on coral reef
- Impact on precious species and
indigenous flora and fauna
- Impact on vegetation
4. Topography and soil | - Land subsidence Y /U | No land subsidence is expected.
- Change of coastal zone Y /U No change of coastal zone is expected.
5. Hydrological - Change of water flow and level | Y/ /U No change of water flow and level in river, lake and
conditions and in river, lake and sea area sea area is expected.
water quality - Change of water temperature in | Y/ /U | No change of water temperature in river, lake and sea
river, lake and sea area area.
- Change of underground water Y /U No change of underground water is expected.
6.  Ambientair - Occurrence of air pollution and | &/N/U | Emission of NOx and SO, will increase after the
dust completion of the Project.
- Noise and vibration Y/N/@ Noise will increase after the completion of the Project.
But the increase is only a little.
- Odor YA /U | Noodor related impact is expected.
Overall Evaluation - Necessity of EIA or IEE EIAJIBE/ | No significant environmental and social impact is
N expected due to the implementation of the Project.

However, impact on the ambient air will be assessed to
evaluate the magnitude of impact to the environment
in additional IEE, if any.

Remarks:

“Y”: Yes, “N”: No, “U”: Unknown, “EIA”: Environmental Impact Assessment (Full-scale), “IEE”: Initial Environmental Examination

Reference ) “Environmental Guidelines for Mining and Industrial Master Plan Study , Thermal Power Plant™, JICA, 1993




3. Outline of the Project (Location, Scale of Operation, Lot area and so on)
(1) Outline of the Project
The Project consists of two components including equipment supply and installation as follows;
1) Component-A: Installation of two (2) new diesel engine generators at Kingtom Power Station with the total
capacity of 10.0 MW including auxiliary equipment.
2) Component-B: Upgrading of 33/11 kV distribution system in Freetown
(@) Installation of 33kV overhead distribution line from 33kV Willberforce substation to Regent substation (new
construction)

(b) Construction of 33/11 kV Regent substation (new construction)
(c) Installation of 33kV switchgear panel in Willberforce substation (Extension)

(2) Location
Locations of the project sites are the existing Kingtom Power Station and lands owned by National Power
Authority (NPA) or the government of Sierra Leone, which are located at Freetown or environs.
33kV overhead line will be installed along the main road, Ragent Road, and the branch.

(3) Scale of Operation
The Kingtom Power Station is at present the only electricity generation facility for Freetown and surroundings. The
Power Station has nominal generation capacity of 33.3 MW, of which usually only 10 - 20 MW are available. The
Project will add the generation capacity of 10.0 MW to decrease widespread power outage.

(4) Lot area
The existing Kingtom Power Station occupies an area of about 8,000 - 10,000 m?, consisting of 60% of constructed
surface. More than 60% of the non-constructed surface is asphalt pavement.

4.  Overall Environmental and Social Condition on the Project Area (Environmental Pollution, Ecosystem,
Land use, Population, Environmental Quality Criteria, Legal regulations regarding to Urban Planning and
S0 on)
(1) Population, Land use
Kingtom Power Station is located in mainly residential area in a distance of about 3 km of the town center of
Freetown. The site is not located in a classified or protected area. In the surroundings of the power station, there are
many residential facilities for police and NPA employees. Also schools are situated at about 200 m east of the site.

(2) Environmental Quality Criteria and Legal regulations regarding to Urban Planning
National Environmental Action Plan was prepared in 1993. In the scope of this action plan, the Ministry of Land,
Country Planning and Environment established in the year 2000 an Environmental Protection Act 2000, which
represents a general frame legislation, but does not define any environmental limits or standards.
The ministry for Environment, a Department of the Ministry for Land and Country Planning, was implemented in
2002. The existing environmental law is not enforced by the relevant authorities.
There is no legal framework existing, under which issues like soil and groundwater protection or remediation or
management of waste and hazardous waste are covered.

(3) Environmental Pollution, Ecosystem
Environmental management within the Kingtom Power Station is below acceptable environmental standards. In the
Power and Water Project (PWP) funded by the World Bank, NPA was required to improve environmental
management at the Kingtom Power Station. An Environmental Audit was prepared to analyze air pollution and waste
management practices, to propose measures and actions to bring them up to acceptable international standards and so
forth. The Audit issued final report in April 2004.
The report pointed out that SOx, NOx, CO, particulate matter emission meet these World Bank emission limits.
However oil and other chemical substances contaminate the soil of site’s area and it makes the site unsuitable and
unfavorable for any other utilization option.

5. Adverse Environmental and Social Impacts (Spatial and Time Range, Range of Impacts to be assessed,
Methods of Prediction and Evaluation)
(1) Diesel engine generators at Kingtom Power Station
Social environment: There is no possibility of serious social impacts.
Natural environment: Air pollution, water pollution and soil pollution may increase after the completion of the Project,
however these adverse impacts can be mitigated within the limit stipulated in environmental standards by adopting
appropriate design and specification in the Basic Design Stage. (see Table 2).



Table 2 Scoping Results

Evaluation*
: Durin After
Environmental ltems Construcgt]ion Completion
Period
Social Environment
1. | Involuntary resettlement D D No impact is expected.

2. | Split of communities D D No impact is expected.

3. | Existence of indigenous people, minorities and nomads D D No impact is expected.

4. | Occurrence of conflicts among communities D D No impact is expected.

5. | Change of a basis of economic activities D D No impact is expected.

6. | Change of living infrastructure D D No impact is expected.

7. | Impact on traffic CcC~D D Traffic control is necessary during construction work but
the impact is only a little.

8. | Re-coordination of Water Resources and Fishing rights D D No impact is expected.

9. | Impact on Historical Sites and Cultural Heritage D D No impact is expected.

10. | Significant change of precious view D D No impact is expected.

Natural Environment

11. | Precious nature D D No impact is expected.

12. | Precious species and indigenous flora and fauna D D No impact is expected.

13. | Vegetation D D No impact is expected.

14. | Change of topography and coastal zone D D No impact is expected.

15. | Change of underground water D D No impact is expected.

16. | Change of water flow and level in river, lake and sea area D D No impact is expected.

17 | Change of water temperature in river, lake and sea area D D No impact is expected.

18. | Air pollution D B Emission of NOx and SO, will increase after the
completion of the Project and the impact should be
assessed/monitored.

19. | Water pollution D B Present process and future accident may release oil and
oily water to the marine and coastal environment.

20. | Soil contamination D B Oil and chemical substances may contaminate the soil of
site’s area.

21. | Noise and vibration D B Noise will increase after the completion of the Project.
But the increase is only a little.

22. | Ground subsidence D D No impact is expected.

23. | Offensive odor D D No impact is expected.

Remarks)

Means item to be assessed in IEE if any.

Classification of Evaluation
A: Serious impact is expected
B: Alittle impact is expected
C: Unclear
D: No impact (Impact assessment is not necessary by EIA or IEE)

(2) Upgrading of 33/11 kV distribution system in Freetown

There is no possibility of serious social impacts. (See Table 3)

Table 3 Scoping Results

Evaluation*
- Durin After
Environmental ltems Construcgt]ion Completion
Period

Social Environment

1. | Resettlement C~D C~D Relocation of houses is avoidable with appropriate
distribution line route selection.

2. | Economic activities D D No impact is expected.

3. | Traffic and public facilities C~D D Traffic control is necessary during construction work but
the impact is only a little.

4. | Split of communities D D No impact is expected.

5. | Cultural property D D No impact is expected.

6. | Water rights and rights of common C~D C~D Trees on the side of the road may be cleared.

7. | Public health condition D C~D EMF effect is negligible.

8. | Waste C~D D Construction works generate kinds of wastes.

9. | Hazards (Risk) C~D C~D Erection works pose safety hazards of falling
Possibility of collapse/cut of column/conductor

Natural Environment

10. | Topography and soil condition D D No impact is expected.

11. | Soil erosion D D No impact is expected.

12. | Groundwater D D No impact is expected.

13. | Hydrological situation D D No impact is expected.




14. | Coastal zone D D No impact is expected.

15. | Faunaand flora C~D C~D Distribution line passes on the side of the road, which
has little important species.

16. | Meteorology D D No impact is expected.

17 | Landscape D D No impact is expected.

Pollution

18. | Air pollution D D No impact is expected.

19. | Water pollution D D No impact is expected.

20. | Soil contamination D D No impact is expected.

21. | Noise and vibration C~D D Alittle impact at construction stage

22. | Ground subsidence D D No impact is expected.

23. | Offensive odor D D No impact is expected.

Remarks)

Means item to be assessed in IEE if any.

Classification of Evaluation

A:
B:
C:
D:

6.

Serious impact is expected

Alittle impact is expected

Unclear

No impact (Impact assessment is not necessary by EIA or IEE)

Alternatives including without project option

(1) Diesel engine generators at Kingtom Power Station

Other electric power generation, such as hydroelectric, other thermal power (gas, coal), wind power, may

considered as an alternative plan.

- Bunbuna hydroelectric project is under construction. Hydroelectric project requires huge initial investment and
long construction period.

- Fuel procurement of gas/coal is much more difficult than that of diesel engine generator.

- Construction site appropriate for wind power plant would be not found around Freetown.

Without implementation of the Project, the present situation of extensive load shedding caused by lack of power

generation facilities would be continued.

Term of Reference (Objective, EIA requirements, Study area, Study period, Scope of Work, Information Disclosure
and Public Participation)

(1) Objective and EIA requirement

As described in clause 4-(2), existing environmental law is not enforced by the relevant authorities. Even though
not enforced, IEE-level environmental and social consideration study should be conducted before execution of the
Project according to the World Bank practice.

(2) Study area and Study period

IEE-level environmental and social consideration study should be executed at the site and around the site of
Kingtom Power Station.

(3) Scope of Work

Environmental impacts such as follows should be analyzed and appropriate mitigation measures should be
proposed.

- Air pollution (SOx emission, NOx emission, Particulate matter emission)

- Oil pollution (Qil collection and separation system, Waste oil storage and disposal)

- Soil and ground water contamination

- Solid waste disposal, Chemical use, storage and handling and so forth

(4) Information Disclosure and Public Participation

Important information about environmental and social consideration should be disclosed to local stakeholders in
an appropriate manner in accordance with the JICA guidelines for environmental and social consideration. NPA
should consult with local stakeholders that induce reasonably broad public participation, in order to consider
environmental factors pointed in above sub-clause.
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Application for Japanese Grant Aid, The Project for Upgrading of Power Supply
in Western Area, MEP-NPA, August,2005 (A4- 34 p.)

Application for Japanese Grant Aid, The Project for Upgrading the Distribution
System in Western Area, MEP-NPA, February, 2006 (A4- 36 p.)

NPA Draft Cooperate Plan 2003 - 2005, March 2003 (A4- 32 p.)

Energy Challenges, Inadequate Generating Capacity in the Western Area of
Sierra Leone, NPA, July 2005 (A4- 23 p.)

NPA Draft Business Plan 2005 - 2008, October,2006 (A4- 21 p.)
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Mitsubishi 7 4 —¥ /L ~7 o —[X (A3-8p.)

Kingtom Power Station :Present Status of Plants (A4- 6 p.)

Availability Factors(%) of Base Load Engines, 2001 - 2006, NPA (A4- 3 p.)

Major Repairs/Rehabilitation executed until now (A4- 96 p.)

11KV Bl - f5#X (A4-9p.)

JICA Questionnaire (Zxf9 % NPA O[EI% (A4- 2 p.)

Scope of Work, Mar.06,PWP HEj(Z 35 1) % i%Hd B2 i st E o> SW (A4- 3 p.)
Western Area Power Supply Projection 2006 - 2007, NPA (A4- 1 p.)

Western Area Grid, NPA (A4- 2 p.)

X7 N LRBHTORELET —4 (Ad- 26 p.)

NPA New Tariff 30 % Increase - Effective June 2005 (A4- 1 p.)

Summary (Key Performance Indicators), Calendar Year 2000 - 2004, NPA (A4- 5p.)
FIHEi{5®E (Load Shedding) ZB8¥ 27 —%# (A4-23p.)

The World Bank, Project Appraisal Document for a Power and Water Project, May
21, 2004 (A4- 127p.)

Environmental Audit of the Kingtom Power Station, Freetown, prepared for NPA,
by Lahmeyer International GmbH, Final Report, April 2004 ((A4- 117p.)

25 Final Report ® Annexes A-J T, A FO&EZ &1

> National Environmental Action Plan, Executive Summary (A4- 13p.)

» The Environmental Protection Act, 2000 (A4- 13p.)

> National Environmental Policy, Revised Edition, October 1994 (A4- 14p.)
Rehabilitation and Reinforcement of the Western Area Sub-transmission and
distribution, Final Report, April 2004, Power Planning Associates Ltd (A4- 70p.)
27 Final Report ® Annexes 1 - 5 (A4- 7p.)
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EIA of the 33kV and 161kV Transmission and Distribution Network of the
Western Area in Sierra Leone, Refast Consulting, Final Report, April 2004 (A4-
58p.)

SL Bunbuna Hydropower Project Status Report Feb. 06, NPA O H i &HEEE 7> 5
AT (A4- 15p.)

Completion of the Bunbuna Hydroelectric Project under a Public-Private
Partnership (“PPP”), Project Implementation Plan (PIP), under the management
of the Bumbuna Project Implementation Unit, February 2006, Bumbuna PIU ®
KNz =7 hro AT (A4- 102p.)

Emergency Rehabilitation of the Western Area Transmission and Distribution
Network, European Commission through the European Union Delegation in
Sierra Leone, NPA OH it E 2 5 AT (A4- 14p.)

Financing Agreement between the European Commission and the Republic of
Sierra Leone, Emergency Rehabilitation of Transmission and Distribution
System, EDF VII (SL/6005/003) EU > F L A% 47 1 272 5H AF (A4- 18p.)
Final Evaluation of the “Emergency Rehabilitation of the Transmission and
Distribution System” Project, Final Report, July 2005 EU v =5 L A 347 ¢ A
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Existing 11 kV Network Structure 1992, Eastern Part & Western Part (A1- 2p.)
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