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HHERLRERMIIREREE2 RAOFKRIZR > TS L EbHIT, BREHEO RN IERER O
BRIZH RS> TS, ZORR, ECCIIMBEREAIGETE T, B TRIMEFTOIZODEES %L
W TERVONBURT, REAT/2 8O N — 3R ERIMAED D OEEWH N EBBL LD
LTS, L L, E&WH I EFEORIL L 72 5025 N e W O & & & i T 3,
BLFERX M OUGENE A & L THEA TRV, ABHEIZZOXL I BREREboTEMIND Z
70 | MBS N D 2 EBCTEM T - SR & OE FHENIACE R E D 7= O O EE AR &
2%, BT, 77 7L~ ERLDICEFRET REEEMRS, BENEDOOITEH - B
SNTICHESINTEY, — AR - {REFERT DT-DIIRT AL =TT ANITELHE
iﬁépﬁﬁ%%%b ERERRTDZENRDENTND, EBIZECGIET VT - 7~ D
TR BB ATV, B A L CHITERIC K 0 A U S RTEMIE T D NERHIEO
fﬁ%XA%$&Hbé“@-Z)Zg7j‘%ZDﬁ§ BRI~ TNV ST T ARA > FOEBEREDM
HHNCARRELTRY . ZUDNFTFEMHIOER & 720 +0E 22D ENTET, MTELEE
EREE ST Z ERMBICL VLR TWD, 7~ DO ANOIET 7 7 LHETE 2
HEPL LT, FE_OHTE LT R0 BEILICESNAMHARNH LI EbHETHILERD
A9,

(2) AKFHE DI 7 #
IR DS = TN D BLEEME O BHT « HE9H & JEA G I K723 & 72 0 . JICAFHER 721 C
ZOXDBEEICKGET DI EIIARARETH D, % THCEFE OEEITEARIC ECG &



VRA-NED D3t (FHUIRFHEFT) CTEBELTH LV, ZORERE JICA HERDHERL Ty A ¥
—7ZU L LT EEDDEVITESEE Lz, BIE, ECG KU VRA-NED TIdELE
FEAENKITITOIL TS, LiL, H—TETIIEERFEOEENEML, F7AMERIZ
IRV IENTWD =8, BLEREIXZNENDOIAETEMT 2 Z ERMEY 2RI E 72> TETW
Lo A AL—FF o TIE2ENChZd U —2 v a vy PO B REME 2 L. B
IR ZFERmLTHH 9 2L THEEL VD AMEERTH 2 & b HEEAREE L THRYE
L FHTHD, ZOVAX =TT L LT, ECG KT NED O 4L L~L CRIEFHE & 5
FET DGR EAS LD Z RIS L, Bl 17 e Y= 7 FOBHREHAE L L CESIT 5 2
EHLA[EETH B,

(3) WA D EN S5

FHERME, BEHEERENOERED ARTIIHERICIVERT L2 PETH D, KHAED4E
EiE N %%®ﬁﬁ%%&$%%ﬁﬁé$%kLfﬁ%%ﬁkﬁﬁ?*%Wkkbh%%ﬂé%
Bz S O Th DM, HEEHEITHAEHE E R E Ko ffiF il T+HTh o, ECG
X 2 10 ERBERELZETL COVRNWE ) COENFERELEERHEFHETHD, LL
EITFEREDRHEER ERENRZ FITRY 2, B & HFEHMoOREN R S Z )
VAT DB RME T Th D, BER ARE L RIFME 72 & Tl 5 AR T —
A —ThHoHN, ZORBELEEBLZREZET MLV T VAETHZ L ClREr A2 L, F
Lt EOBAREZIMGEIT 5 Z L3 AEE L Bbit b,

(4) AIEFAAERE T 12 OW 8

KR AL =T Z U DFEMRIZ IV BEWHIIORHREHENEHIND Z &2 b, AT 7 1A
P OBHFHA TH O o 72 2 L 1E, Bl 0 IR STV R W o IRV ERER: CfF
RNEOENEREZH > TNDENWIFERETH -T2, 2Ok FE S C& =&k
EEEWH L &b, MTTHICB T 2RERMEROBENAREET ILERD L, /2. &
EWHINZH T > IR T /e Efthod K — L OFFENREETH 5.

F7z, AEIOPRHETHGMNIR > 2L, AMBERRESEHSEIN 7 & OIEBARIRE Th
Do ARHAETIIZIN O OB OWTHHAE L, AMERMGHER ICT EAGHE 72 EREFEDHE
ﬁ&%@%é%ﬁﬁoK%%ﬁ%?%i’@%éﬂbkﬁoT\Aﬁﬁmﬁgmﬁﬁéﬁﬁﬁﬁ

AREMEZ T2 2 & T, BhHRZ X —ioxbd 2 L AR KENARE L e D,

H—FEDOEE I X —THE DD - SN T\ D, —DDEIFSETHOLHICE
FEICH L TEBKREREENEZ LD, HoRBHAZ BT E 5 EHERE ITHhILTIZIENERN

B EG T DETH D, b —DITERFERICKRE LHERIBESN, AENREE
REIC L DR E I OE TH D, W \@i!®ﬁ%ﬁﬁ’ﬂ#6 TEOHIIPEIX
1YL ETHY . BRI LEAR R R R RR 2 ke 3 5 72 DI EH0 78 & BoE N
AR L 72D, H—FTER N D%E OEE BT T= DI ﬁﬁt7&~®%L&$k&%
(A % FTRE & 9 5 BEAT W@&%k%n%ﬁﬁﬁﬁﬁéhw@mﬁﬁﬁﬂ A & 7
STWD, BB Z—REEYWEORSGIZIZ 24, 5HETHRET D B, HARBUFE LTI
T —FEBIF O 58 % M8 LT 9 2 CEUEHMIC T L CHERPIICSEE T2 2 & TEIMELHEIC
X LUCHEBNT 2 Z LS T 5D,



(5) B OER

AREMOEFRER GRS ORMAIE [H—F 2EEEY AT 2~ A ¥ —7Z7 V#{#E] T
HHN, FAGHEDOR R, BEV AT LOEMN~ A X —TFF 21T, BEFEREND
DRBICL DR LIRS LVEERPETH DL I EDNHLNE o220, AKREOTEEA &
Lz, ZOOBIEOR ML ZER L, AEHERGRTE T2 T —FEHEERM~ A ¥ —77
VREME] EEETLHZENEFE LY,

(FMEA . BRIFFEEA L OWEOR R, 413 T —FEHEEHRM~ 2% —7 7 VIR ERE)
WCIERICE T Iniz,)



FTIE H—FEBHEI¥—DHR

3—1 BhEYVZ—DHEE

A —F[EI% MOE N 2[E L~ )L COBENITEHZ Y, ERBEBRFETIL 100%EERETH Y HKE

L - BB A O RV Z 4 4E (Volta River Authority : VRA) SRS LSRN TV B T —TF
HHUROBLE 21T 9 ECG b V. S b —F ALk DRl E X VRA O—i R To 5 VRA-NED T
Lo Ut T\ 5%,

T —FENCIBWTIX, 1966 IRV & I EJRBAFEEHEIC L % Akosombo K /)3T (55 1 #]) 2358
A L. 1972 4RI 2 I T HE R 5ERk L ¢, ﬁﬁﬁﬁ9HMW(%%Eﬁ%ﬁbt&@lg_iofﬁ
TETIL 1, 020MW) & 700 | B JHHG EIIRIBRVICH O, 72, 1972 FITEFBEEO h—=, N
W EA~DO LB LT, & 512, 1982 42 1% Akosombo 7k 11D F itz Kpong 7K 7138 BEFT (160MW)
MFER LTz, T O WV o T KBIUBBRFE OFE R, 1980 FRE TIX LR E N ZENICMAGT 5 & & bl
BEEEIC Bl LCWe, UL, 1991 FLIE, BAFREILZOREOR SIZHFH S ey Lz
. TFEITENTEEKNEETOATIIHELAT, £/, BEUNREBKENLHLZ 06, T—F

IR O PEERIC Takoradi Kk 138 EHT (BFHHT 660MW D 2231 o RY-A 7 AVREFTTHY . =
D5 H B50MW AGERKL L TVND) ZEER L TRESZHMi> T D1ED, 2 — FIRT — A0 b OEEE
HEREEREN LB AWALIT> T 5, Akosombo /K71 & Kpong 7k 71, & 512 Takoradi 'k 7715 1
B> 330MW (1997 4E58A%) 1X VRA SFTA LCE Y, 5 2 #d 220MW X VRA & K[E > CMS Energy
e OAFFEELTH S Takoradi International Company (TICO) DFTA & 72> TW\W5b, HfE, TICO
FIFER%Z O 1IOMW ZEK A 7 AR EHRORE LETTH D,

ZDEHCH =T EOEIEA L., BAETEH Akosombo /K I EATIZIERANKE L TWD N, £
@ﬁ%ﬁihﬁ%_;ofk%<EEéMé&w9Wé%%ofwéo%%K\mw&m%zmsﬁ
I T DOYEKEH TR B E A B S N-1E0, RV ZNBREHEOR EFHEETH-T-RKAE
BWEOT NV IEH Y (The Volta Aluminium Company : VALCO)  (55£ 20 5 b > DRES &#FH>T )L
IR NEEIRIEICBWIAENR [VALCO 2o\ Tk, KEKRER 720 A F—tE0MEE L T
A —FEEF A (2 {21:0) 90%) ZERDLY L, HOoMNICHEFEEZHHLTND] |

H—FETIEAHE BBNFEOMHODHS & PHEIND D, FiloeERE LTLEMRDOT <
(Z1Z 300MW Ok J156%E %%%JF# D BTV DIED, RBAFOKITEIEBRR R & LI
@ Bui K FEEFE (400MW) NHFEOEB 22T TAZ— L7 2ATH D,

#£3—1 HF—FEHORERKE &

FE BT A
7K 7138 XA Akosombo 7K /1 1, 020MW
Kpong 7k 7] 160MW
K158 E ik A Takoradi I 330MW
Takoradi I 220MW

MOE DIE7>, B 7 X —ICEET A2BUFEE & L ¢, BRFEOFEMRM. E - RE2edEd
HIZHITERIT bz EC, EREHEDF I Z1T 9 PURC b 5,



(1) EC
T )L F— T DRSO e & O BB EIH] _Ob‘TI/T/I/ﬂ? KEAZBE 217 9 Ak &
LT 1997 TR S 4T, BREMI D ORI R B 2 a7 2729 I®I*w¥—§%®ﬁ
B FIHICBIT 2 BORSCF G R OF, 158 - IS 4179, Eajj’\%’f ITEXFEDIHE,
. BEMPOSEIR EOEREFHAHEY LT D,
(http://www. energycom. gov. gh/)

(2) PURC
R & KBRS DR E AL LT 3 TR AT 5 BT 1997 TR SN T, BRFHE
ERBEZ L ORI, FFEESCTA FIA4 02 RE LERT S, BEERMICITER, Kbk
DOHRTEMOHE, VRA 25 ECGC ~DEREDRIER EH#IT I,
(http://www. purc. com. gh/legislation. htm)

3—2 BHBEK
(1) EwEHHEAE ) Ol
H—FEEAFIT 1995 FEICEHRE %%hﬂkLTFwamummJ%%mi/2wo$%HL
IZHETFEA~OMEAY 2 BEE L U, ARJETRBZE., Rk, BB, #iibss &k s
k@®%ﬁkﬁéiﬁ#@\%kbf%ffwé ‘ﬁﬁﬁirvmommmjm¢f%ﬁ%%
ELTESITONTEBY, BN oKk AEL2ER~OEXMGE LTEB, U
TOHEHZRFEHEHE LTS,

#3—2 [VISION 2020] IZBITAHAE I Z—OBRFEHEN

1. tERREREE XA D120, [BEMED & 2RI DR =R 72 B s A6 2 il 92,
.“ﬁ??&~%ﬁﬁ%@&§% XL THADH L0 LT 5,

3. BREEHA~ORMERDHEANCLY | BRAN—= b=y TR Ok A4 24607 N0 E A
08 U CENFEOFENMEL SO 5

H—FEDOEITENEL MOE 23FT8 L T\ %, MOE (& 2001 FFIZER DI L= RV F—EH D
SYBEMST U724 C, B & Al - R AT 2 =0V X —BEROFEEE, THEMKEZIT
S>TED, %@ﬁéﬁ A0 B TH D, BHEROIEARN AL 70D D%, BHTERICKHT D
KR 72 B OREMAS & RBICHILOBILTH D, BIHIZ OV T B OB THEIAER T %
T&;éf:&)%fﬁ/ﬁf IEVERICHFIE IR AR T D Z EIZHL N TH Y . S BITKIMKGF RN
BV M DBKEOT DD TE IEROEETH DL, 29 WVo7Blanb, MOE & LTIERD
Tuavl MEHELTND,

1) TICO OIERMHZE (11I0MW KA 7 L) 73, 2008 4EDEEABA G2 HEEIZ D ST

%

2) 7~IZ VRA L REEAR L DA FRZEZEIZ L > THETED 300MW ek 1138 T T O AFLFHe &

DN ENEFE 7T 2008 FEDERED I L TN D,

3) FEAEOEEE S4R1T (Bank For International Cooperation : JBIC) D& 42 L » CTEFFR ST

FHEN—Y (125MW) & H—F O Effasu (IZHMT LEREF A TH Y . Sk, RERTAHND

DA T T A o hdak LREET DR E 2> T D,



4) T 7V« HANRAL T I3 4 7my =7 ~ (West African Gas Pipeline Project : WAGPP)
DG SIL, TA T2V T b F . b—3 & T Takoradi FEETE TORKHT AL T Z
AUPEFRTTHY, FFHEFORE A MIBIZHFET 2D LB 6D,

West African Gas Pipeline MIGERIA
= shiore Pipeline
GHARNA PEMIN

Tema

Effasu Takoradi

X 3—1 WAGPP ZE[X

5) Bui /KJJFEEFME (400MW) (ZHOWTHIERHEE ORE (Memorandum of Understanding :
MOU) 23ffE S 4v, BREZZESHE (Environmental Impact Assessment : EIA) 234G S 7z,
6) ENRMERL TWDHa—FIART—/b, h—=, XF U LOROBNMBLIERLIES
IuTxl NChLET 7Y HELEEEE (West Africa Power Pool : WAPP) 2318 &

nNTEH, H—FEHHZODOEEMEOILFTEZED TN D,

(2) HiFEboHEE

—JF . REBEAHILOENIZOWTIE MOE & L CTiE 1989 4|2 2EEL A — 2 (National
Electrification Scheme : NES) ZREL TRV, [FFHEIL 2020 £ F TlZe2E %2 I /N\—3 550 E
MEAEREST 2 L VWO BUFOE T TH D, BARRIZREIEIZOWTII A T FBUFORBIZ L O 7
FHEDEI Y Z T D Acers International 23R4 2 1ERL L 7=, 1989 4R 8 5 TELET (District
capital) 110 AT 9 5 64 BARFE(L, F/ZAM 500 AL EDOaII 2=F 1 4,175 ®H 5, 3,697
A2 =T A MKREITHS7H, NES IZE-SX 1991 5 2020 4FFTO 30 FFlE 5 HF T &
D 6 531 T AR 500 ALL EDORBTFIZ T 5Bk a2 1TV, REOHEEEE 710%I127 5 &
VW o 2EEEE (National Electrification Plan:NEP) 23MERL &7z, & 512, NEP Offise 7 o ¥
=7 h T2 SHEP 28 1990 AR HAFFAVICEE S LTI Y | ZOREE, BIETIE 110 Hi5 .0
H (district center) (X9 _XTZ VU v RELEZI, EHIC7 T v RIZIEWEEOMNE S EL Sz,
ZORER, 2EOMEBLRIL 0% EZBA TR, W7 7 U DiEEOF CIEIEFITE .,

1) NEP

1991 FEN BB S N7Z NEP O 7 = — X1 (1991~1995 4F) TIIESE DO BEAL A BT 5 = &
&L, REND 64 BHED 5 5 41 B#E 2B L. %%%%7:~22(W%~%%$)T%@
D 23 BER D EAZ FE S L, 1998 - E TIZRE D 110 B OENZTT Lz, £, RIFFZ

B % il S AL — B LMEﬁé%ﬁ®MH%$Mémﬁ@%®%%N@jﬁﬂéh%ﬁm
BEENF O @ OITH 2B SERC B BRI R M Thiu T\ b, NEP IZHEFRERITOIEA, AAR, F
TR AT z—T 2, T4V T REOEKE R —ILLD 77 bV 7 ha— U nNE&R &
2o TS, 2, NEP IZHES < BLFEOMIR & LT 1989 12 & /LB (National Electrification



Fund Levy) 2NAIRE SH7z, AIRRMEFORAEIZET « (¢) 1.5/kWh Tdh o727, 1995 4E|(Z ¢
L. 7/KWh 25| & LiF b, Z0®%IIELEI N TS, 7272 L, BETIEET 1 MEO KiE/e
THIZE > TZOBBUC K ABUUIFEFICOT MR b D Lleo TS, 7235, 2006 47 H I
JATTUSS 1138 L%¢9,150 TH D,

NEP F2Hii |2 & D HEESREN 2 EhghE & L QOILL FTOEE 2815 Tk v, Bikic L 57
DFRFE TR L OFE RAETEKEO R L2 HIFF L T\ 5,

a) [ERRORYE BT DR

b) Hu5OBRHAI & ATEKAED R -

c) HWFIZEITDH/IMEE (MIGFESE) OIR

d) B¥, fRiE BHE. BOtEov s ¥ —EH O

e) Hi5 CToOJEMBESAI &K OERTHE~D A O A
2) SHEP

FE NEP OfizEr)7p 3 & LT, BRI BN TV D HUGA 50 & OB EGE I3 T 5
72T, EEIR D BIER G OBTA £ CEELBRAZ LM 25 SHEP NEBESNTWVD

SHEP % NEP THELXIR & 72 & 2 VR HN Hsk 3 ) T RS O i 7 & et 2 55
L el b K= 6 OB A2 TER U CBUN SR Sk & i TA24T7V, B2 B ke %
M25HDTHY, NEP Zffise T 2FELEZ DL LN TE D, B, ¥—FEHTIIEEE DA
— T HEEMOER &) NES O HEEIXEER S TRV | BIEIXFER G L LIS O BT A4S
Lo TnD, Lo T, BLFEOPLT BT AT SHEP & 72> TWd, BARMIC
SHEP OFEALKIRHIKIZLL FOFRMEET T HERH D, 722, EERO G I DIREIH
f:of&iﬂl‘?ﬁﬁ’ﬁi%é:io‘(k% KEAEND EVWDbILTEY, ECG X VRA-NED & D%

FNF LA ETON T RWERETH D,
a)ﬁ%ﬁﬁﬁ% REECERR (33K F 721 11kV) 75 20Km BLPNISAZE LT 5,
b) BLEMEM ORME) ofFMAITERNSAHET D,
c) FERO3O 1L ENBARMBEAE T L, BEFEEZHEL TND,

1990 2215 2000 = (NEP O 7 = — X1 TN 2) Z/F T, NEP KO SHEP T&EAfb S 7-HT
MEIZRDOLEEBY TH D,

#3—3 Twvxs MNEEI L OB (1990~2000 1)

VA=IEX/AN i BALIT A4
NEP 430
Tothorey s b 405
SHEP1 50
SHEP2 250
SHEP3 7 =—X1 280
SHEP3 7 =—X2 494

Al 1,909

Hi# : MOE &t (2006)



2001 D35 2005 2 (NEP D7 =2—X3) T CEBIN TWAELFHIILL T LB
ThD, BIEX, SHEPA D7 = — X 1 NE SN TEY ., £ 2,500 A 287 cELL LD &
HE SN TNDENEDIZDITHEREESITRI USS3(E 5,000 FLRESN TS,

#£3—4 Twevxzs MNEEI L OB (2001~2005 )

PACRER/AN i IR (PiE) | AT (G2 T)
SHEP3 7 x—X'3 700 573
SHEP4 7 = — X1 193 17

Electrification of Volta Lake
Resettlement Townships

. - - 144 144
(Volta JT/K AR~ TR L
TREDOEN T 27 K)
EU Funded Electrification Project 108 108
Electrification Project of Nyinahin & 94 94
23 other towns
Electrification in Amansie West 10 10
Other Projects 364 204
Rt 1,443 1,099

Hidh . MOE &£+ (2006)

DL 1%9$um X478 BTFS L vEAL STV R o 7228, 2Dk, #93, 000 BT 23
w2 &l %b, 20956 SHEP TELINTDITH 1,900 FTfFTH 5, £/, ELFE
ThH% & 1989 FFF TR AN A D 15% LB S AU TV R0y o 72 53,2000 A% 43% 12 1m) B L
BETIE 4% EE 7R >T D,

BALFEEESICHOWTIEL, A— T EHEFA 1990 4725 2005 450 HI[E T US$500 5 D
TRZIH LziEs, R, AR, KE, Av=—F Tor~v—2, VT =— A
V. AV R, FEEORMICKFEL TS, BREFXOMENED—RE LT, RWESEE

BILFELER~OGEMELBILFEENSORERINEICEEEHFTIEEER—F

(Natlonal Electrification Fund Board) %370 7= OEFIEE S O WG D ST\ 5,

Z OV oo H—FEO X b TR M5 EBOR X, V— T ARG E O T EE
R E L CTESIT BTN D, IMF OFFED $ L12 2003 42 2 AIT/ERL S e 7 — &R
LM% (Ghana Poverty Reduction Strategy (GPRS) 2003—2005) 1%, ApE K OVE M o —
BE LT, RFIEESOLE. L0 biTticB T 28REIRD 7= DIEREA 7 F BRMEED

WfEEENE LS, KRR XL —E U AT AOBBEHIEL LTS, ko xu
X —DOREME DT D BRI 7%tk & L TiE, WAGPP ®5Ek, Bui 7J<7']%§a§)3ﬁ0)@ux\
Takoradi ‘k JJFEFTOMEHR, KT X —OFHREZERL 1D, o, #AHICE
BAEPEIRE D2 D R L X — MG T ORI HONWT, A VX —F v b aielEHi oz
IZE 5> TEBIMHEDBMNERAIR THHZ EERHLTWND, ZOHOBMAEI7RHE E LTE
ECG. VRA, VRA-NED NHMETr Y =7 h&iE L CARTH D HITH % OB &Lk
%éibﬁ%%%wﬁﬁ%ﬁmﬁk_ﬁbﬁ@_&_Lfméoit\mﬁmﬁﬂ4ﬁ71%



BHZRE EKTF L TV D FEEHA = 3L X —OE 0D 720, KGR E L A 4 H A
HEOFAENREIRLX—DOEAZRE L TCND, S5, BEMNTOEN 2G50
HHTORE LY b IFHICHE Lz SHEEZIERKTRETHDLH L LTNDH, R E&ﬁ
RELT, HAEWMED XA —0REANAZ ZhE Tl EICRET S Z &, iFick T 54%
TEENCFIH FTRE R B R 2 R D 2 &, HFOBRENE N 2 AETINCFHAT L Z & &
T2 L0382 L TV D,
3) 77V v R&EI

5 BEALITEFHSINA DD 2R WG IR A LR T 5 b D TH Y, ERFEL LUIREN LN
RWTEDFEEF L LTIFERNT LS RVWEETHL, Thx o )IcLTREL, #MiFFLT
W DNIBEFDOBRIC D D> TV 5D, H—FEHD NES IZeHE BT 5 L2 AL LTS
D, BETFECOWTEHREEREETZ T RNRER->TBY, Yur7 788 L THEDLRLTY
% DI NEP & ZHUTAHET 5 SHEP DA TH D, SHEP DxfG L i ZAE N D 7 U » R
5 20km LINIZH D Z ERERMELE o TEBY, 207 SHEP ORISR L7210 27200 & b IZiEE
HOFFEEZ ED IS LT (SHEP A DAF—AT) BIL LT Do [EITRR R
AEINRTUTR RN, 77Uy REIIZOWTIEBIED & 2 ABORIIZ IR/ LE D
FIEENTELTBUFE L COERMFHE S 720,

IO ) IR RELERIERE S E A TR BN TWARNWAT 7Y v REILE W D%
A2 D T2 > TV DR E LTI, EoEE b9 & E K7 Akosombo 7 %#
n, ZNhETE ﬁ1ﬁﬁ’k%&*%#&ot_&ﬂ*% IhiHEBZLND, BHERN
A4 M THITELERIER O 7= DITITERBRE N BT 0 id e 597, %@%_%a :.fa“é_

iﬁﬁkbf%@i &%éé%z&wiﬁf%é LorL, H—FEICITEE s i
BENFIE L7280, 2oVl En-&Ma2EHAL. Fh— #%@%%%%f 7 —F E B
ﬁ@%ﬁ%®%ﬁ%ﬁ%%%$%%t%%Tﬁof%tbTf%é B & LT =R
WIS Z DMENH Y | FFEEE OO b EEEZ AR L T o 7208, R T
DOEEFEIIRTLERDZEITIHALOLTHL72D, ILHOBEEFEEL ECG NHUIVEEL T,
1987 4£1Z VRA-NED g% a9 5 L WO RFE b Lo, £ ORER., 2EOMHEELFIE 50% &
szkEi‘@%L H—FEHBIFIEZ DV ot RERMEZERIZPR LTE7, ZOXIHIC
Bl AR R (T BALDERITED SN TWAIRNTIE, 727Uy RELIZTETETHENE
7%, @ﬁ@%i A7 70y RELET D EWVIFAICIE, T OHIKICITEERIIEERE T
ERNEVD ZEEAEFERICGHHE S22 2200 THDH, ZiLE T SHEP TEHOMEEE
ELTERRE/FE LCE, BEEREENTERWEFHA LGAOERN D OIITBURIIC
RERZ A= ERDAREMENE, 2O WVoHENORERLER L 47 7V v RELEF
RFIZHED TN EWVWI DLW EBE X HNDH, MOE BT 547 7Y » REILOHYSE LD
T2 LNV DT —FEBNOEBREZRLTNDENZI LD,

F7 27V vy NEOER S A 72 FETI KGR EFHOENTH L, L, A—FETIE

HMET%MéMKw<oﬂ@k%t%%%ﬁﬁm7m/:7% IT_NCRERSH Y Fge vl
REZORABIZ 1T e > TUWVRYy, SHEP BN FHE THEE SN TV AR, ZRHo KRBT T
%7)yhak%%ﬁ#é@ﬁﬁﬁi@;t%%%ﬁ@ﬁ&iﬁﬁbkﬁé@iéﬁf%éﬂ
ZEAHZEH SHEP LIRS E oD B2 LIV, BB ITIORHB L2 o T 5D
ZEMH MOE & LCIREMMICZY v FELPREEEE 2 SN sERMAITOA 77 v K



BALFHE 2 R E T R & B E LED > T D, 72388, MOE [T B HIC & 2 2 Cie i i
B~ D KBEIEFE B R DR B OV TIIREMRAYICE Y $A TV 5,

A7 7V v REEBSIERT IR, AR 7Bl fE xR O/ & W 5 B 72 © ECG <
VRA-NED (Z& o THFRRMICRFA Y v EBRHDHITTTHY, &2, —HMOETITER
FEEANL 77U v RELFEELHY LTS HEMLEET D720, SHEP & [RIEE 72 BUF 7
ERHRICA 77U v FBALEEGFMHTH L VO REHE S HY 95, Z 9\ ol 728lLA
DOIEFEN A7 7Y v RERIZED L H TG T2 NI OWTARKRED RS 5 7z
HEMEITO ZLEDNEETHAS D,

Minister

I
Deputy Minister

Advisory Board

AG Chief Director

Legal Counsel Internal Auditor

Public Relations Officer

DIR. Fin. & Admin. DIR. Power DIR. Petroleum
DIR. Human Resource DIR. Policy Planning, DIR. Energy Sector
Monitoring & Evaluation . Lo
Development & Mgmt.
p g Dev. & Mg, Fin. Monitoring

Head Electricity
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3—38 BHEHROIRKEIFRHE
(1) BAFTAEOHBIR
I —FEOEBE AL, VRA 25, Akosombo 7K /7, Kpong 7K /7 } O Takoradi k712 KL 0 FEES
W78 )%, ECG, VRA-NED, R/ &7 /LI fEHE+ (Volta Aluminum Company : VOLCO) |
Uy oTefiatt, Rer s TUAT o TElat, B bR T RIS EAEE LT
%, ZMD9HHECG & VALCO @ 2 tt~DHRFEE S EH 80% % HH TS (3 —5) ,

#3—5 EHTRIRN

I 1999 2000 2001 2002 2003 2004 2005
s& % )& (VRA) ®| 5,924.3] 7,222.7| 7,859.1] 7,295.5| 5,900.4] 6039.0| 6787.9
FENTNIEE & ® 25.7 20.1 27.6 39.3 40.5 26.3 37.5
FKEFRENE=D-O ®| 5,898.6| 7,202.6/ 7,8315 7,256.3] 50859.9 6012.7| 6750.4
fliE e )& (CIE) il A @| 1,031.6]/ 863.6] 4619 11457 940.2| 8784 | 8146
Wﬁrﬁﬁﬁm{ﬁ%g ® 2.5 3.1 45 5.7 4.9 4.7 5.0
EOHHE = 0+@-G® ®| 6,927.7| 8,063.2| 828388 8,396.2| 6,795.2| 6,886.5| 7,560.1
BRoeHE ) i @| 6,478.7| 74425 17,7275 74166 58581  6,021| 6,639
o)) & (ECG) 3,492.5| 3,918.6 4,174.8] 4,326.3| 45054 4,688 4,906
ioe /) & (VRA-NED) 306.8| 330.3] 355.2| 382.8/ 4258 443 478
o ) & (VALCO) 1,928/ 2,505 2,565 2,063 250 10 259
W72 /) & (Mines, ATL, etc.) 751.0/ 688.8] 632.8) 644.8| 6765 880 996
fie s /)& (CEB) it 325.6| 3919/ 302.1| 611.4| 6039 300.0, 300.0
o & Wi aty) =@0+® | ©@| 6,804.3] 7,834.4| 8,0295 80280 6,461.9 6,321.0/ 6,939.0
YflEor A = 6-0) 1234 2288 259.3| 368.2] 333.2 315 407
2% (%) = 10/©*100 @) 1.8 2.9 3.2 4.6 5.2 5.0 5.9
e REEE T (MW) @| 1,061.0/ 1,161.0/ 1,181.2| 1,226.5| 1,184.0] 1,125 1,297
A3 (%) = ©*1000/@/8760*100 | ® 73.2 77.0 77.6 74.7 62.3 64 61

o Mines 137 ¥ v U T &S, Ry - TUAT o THIILEIE, Y bR I REILSHETH 5,
HiL : VRA BB

—J7, [AEOEIRFIE, X3 — 3I1ZR7T L HIZ Akosombo 7K 77} TN Kpong 7K1 DFE 1=
Takoradi Kk /1D ) % A EE K OHEEE O HUIEZ 161KV D FLEREFEMRIC &V % Region D L2/
WM A~EE L, ZOHEID 161/33kV <° 161/34. 5kV ZEEATIZ L BEE L T, 33kV - 11kV %
34.5kV + 11kV OEEM~FE 2 e L T\ 5,



Burkina Faso
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]
g A
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o . .
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Kenyase |<. FJ‘E"" . il —1i shunt copocitor
Kumom Konengo i qwkaw |
= 2 . Akoscmbo
g e iy
£ VT S5, Asne‘kpe
; =) ;
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Volta River Authority — Ghana
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FIENCE T D 2005 BT HER—EET —FEHOEMNT U A%EHRI — 6187, 2K
HEKELIZANT AR REE LTS, L L1998 FED KIBKD L XD L 5 Bl A L,
[FIEOBIREFED 68% 5% K INEFE L TWAIRWM T, FEF AL, EHnEaLTlLE o,

#3— IR —AEIT —REOEHRNNT A
i HERE (MW) EEeasE (MVA) | RKEE (MW)
1, 730
- VRA 1,695
3
ECG 1, 580

2005 | Akosombo 7K /7 1, 020MW ot 1,297

Kpong /K71 160MW ; '3275

Takoradi k) 550MW ’

Hgh : VRA %X TNECG

%3—6$%ﬁ\%ﬁEE%LEéE%%®ﬁV%§§# ém MO, IRKEEE &
150% EEID P 1038 5 Z E RO 05, K IJNTITFDOEKIZ BRI EZ LY TRl 55 E
LNTERNWZ & B o =D TEEMAIZ OV TIL, ﬁ%ﬁwio ITAHZENHETH D,

Z ZCRIETE, KADOEEE T 5~ KDEBROBFREF IR L EBFHEHmEZER3 — 7
R L DI, BT 2 EBAFEI S L CHRFHEZ LT TINW D23, BEORMIFITWES
EE L TR, £, EEENREOHERRE LTI, W7 7 U BEIRKICEY 23— FUR
Tk 225KV HERARZ LY, F— IR 2 LT 161KV ESRIRIC K EBSER AT TRY
BAMBEIT> TV D,

%37 BAMIHE

¥EAE - EHE (MW ;V;/:) S5 B 3 T éﬁgzjjﬁﬁg
4 HEW)I #E %;% <@mvuiw zwﬁ KT
BRI 70 K (GWh) WEEERR - 22T (02 2) (MW)
2005 1,730 7,996 7,996 1,297
2006 9,831 | 161kV 7 ¥ ~RA =Y =iEEG 9, 831 1, 366
230
2007 | 10, sy 1960 11,198 11, 198 1,427
330KV TART P~RLH LERR
300 161KV 7~ ~F A7 7 kB
2008 | poagy 2260 TLTB0 | o 11, 760 1, 497
161kV 7 7 7 25T
2009 2,260 12,168 | — 12,168 1,573
161KV 2 ~ 25T
2010 2,260 12,524 | 330KV TART O~FLAFT~ | 12,524 1, 646
7~ ML ERR
2011 2,260 12,894 12, 894 1,715
2012 2,260 | 13,274 13, 274 1,791
2013 2,260 - 13,654 13, 654
2014 2,260 14,041 14, 041
2015 2,260 14, 442 14, 442
H# : VRA



(2) FEHICBIT D EIMEOBLR

RSB ATERIIC I 7 -2 D Region (2 ) A fH4a U | 5 O = HERFE B 22 9 - D Regional Office
#%%waé 2000 75 2005 £ E TOMABNEOMOFEL3.8% L>TnD, ZD9HH

BLFERFICBIT D0 AEIF 20% L L Lo TEY . R EWEE 2> TWD, ZOFRKIL, £
m%ﬁﬁmkLfﬁwmmv«%E?é%F%§§#5wwx1%mm 200kVA, 315kVA KX
500kVA & ILES K E R EBETRB L WA 720 KEREREZE LTLEIHEEIIH D Z &,
30 LU BB L TV D EMRIENRH 0 . IR CTRIEEZBE L T D Z &, WESOHBN IS
LD, Fio. FEEMNEREMR L LTX, MEEIFDREZOBEDORIZH HT-DDOUE,
7V ROESUZRE BN D T2 O ORI X D EE, REFROEMITHE L Th HHE
BENHNFEEZEIZ TN LR POBANRTERLDOEEZLND, KITD ECG OIRGEE &
33— 8T,

#3—8 ECGHMcEI®EOHR
412000 | 2001 | 2002 | 2003 | 2004 | 2005
fE A )R (GWh) | 3,989 | 4,175 | 4,326 | 4,505 | 4,496 | 4, 818
B /18 (GWh) | 3,086 | 3,080 | 3,200 | 3,343 | 3,540 | NA
= % (GWh) 903 | 1,095 | 1,127 | 1,162 | 956 | NA

o AR (%) 22.6 |126.2 126.1 |25.8 |21.3 | NA
H o A — - EAE AR AT R = R L 3 —FI M5 FE AL MP JAE X OF ECG Rk

(3) JdbiBices fHefE D LR
AEEIX, ??BIEI’J < 32D Region |\ZFE 1 & 4EKG L, 3% OIEEHERFEEE 2 5 > D Area Officel
ﬁ%%bfwéo%%&%%ﬂ%SEiT@ﬁlﬁﬁa®@Uéi77%&@0(®60_®9%
[LREEE Y ﬁéﬂx$ﬂ%%ULkﬁoT%@\W@@ﬁ%L&ﬁOTMéo;®ﬁmkbf
X, B ERICEERB X OND, LLAENL, FEH0005 L9 IZIEEoFTEIL, FEEoO
10 3D 1LU T EEDOTLRND, HEMIC 1!i@&%&£bfbéﬁhf&é SR’
VRA-NED DOH7EHE &% %K 3 — 9ITRT,

#3—9 VRA-NED IR7EE ) EOHER
£ 2002 | 2003 | 2004 | 2005
G E /IR (GWh) | 383 | 424 | 480 | 478
W7eE /1B (GWh) | 265 |[285 |325 | NA
2 A (GWh) 118 | 139 | 155 | NA

722 (%) 30.8 | 32.8 | 32.3 | NA
WL - — S EACE A AT RE T L X —F B AL MP SR
O VRA-NED 4E#

! ECG & VRA-NED Ti, TOMFRAREZ Y | ECG TiX Regional Office, VRA-NED TiX Area Office & L T\ 3,



(4) FEkoEHFR

BIFBAFE e Y 161KV DOREBERROFEAHERHZE L [F U XL 512, 161/34. 5kV KT8 161/33kV D IEpZE R
AT (Bulk Supply Point : BSP) ¥ « BAFEFHE DO EITAMETe L [RIFFIC, A~ A X —7 T 3l
(2 &0 BEHIRIHRER N7 o 72 34, 5/11kV X° 33/11kV O — &k ZE&EHT (Primary Sub-station : PSS) & X
11/0. 4kV <° 34. 5/0. 4kV A TN 33/0. 4kV @ “IRZZ#EFT (Secondary Sub-station : SSS) @ B 7% i
OFH « HTREFE, 34. 5kV, 33KV, 11kV K OMEIE (430V X° 240V) ELEEHR OO BER 3 O BT -
PR K OB O FH B 238l S v, T OB OB ETEIC L BHIEE & X 7 L8323 51T
ICBEINDZEICEY | BBV AT AR 2 HMI e AR E SN D, RIRHZIERI 7 212
DWNWTHRYAZ =TT VIHEIZ I VR ERS S, FATICB T 2 & T —FEOE a8
FEMEOEWNbD L5 Z RIS,

3—4 FHEBHEOER
T —FEDEITEFNC DWW TUIANE B D N TR RS & OB AR & e E 2 5 L T D,
t s #—L L TIZEU & HSRERITH 6 OB % 5217 7= Akosombo FEEEHT DUE &\ 5 KFFEMN 2005 fﬁ
IZSERR LT & 2 ATH D, BUED & Z ARGREHE P OFEFTFHEIZOWTEREIZ 7 7 A v AL E E
S THEY BIE7 2 —L L TUIWAGPPCWAPP L Wo L EET R Y =7 hBRRE T —~ & 725,
ZDOL, FATV U TORRITAEZFINTHZ L E#HE LI WAGPP (I =7 uo0v =Ll
STEAMBEENEERE o THIESNTWDE R, A= —TbH D5 T —FEBEFOAMIZHS
DTSRRI T AMERE AT - T D, £72, WAPP (2D Tid 2006 4E 7 A ICBIR A E OB S0

YAV L TR EENAZY — R LI ZATHLR, 207 vy MOV TSR
TR0k E D USAID MR Z1T> T\ D, 728, 2D WAPP @L{E%ﬂr"pﬁ%k LCHT 7 U ek ERR
[F{& (Economic Community of West African States : ECOWAS) 23&% 5, Z DiEn, HREEITE LT
1% VRA OEFCERIFHEMA~OZIR AN E Lz [H—F « TXAF—BEOT 78 AT 07T A

(Ghana Energy Development and Access Program : GEDAP) % #fth CT& %,

UNDP (%, dEENAEHE Iz 3 TR L% E (Solar Home System : SHS) ~7'&2 o= 7 k% 1999~2001
FIZHERE LTz, 71y =27 b ORMRIZELERB 55T (United Nations Development Programme : UNDP)
GEF & OYMOE T, #J 1,500 &~ ko> SHS g&fifi 03 a% i &7z, HAE, UNDP (37— [E CIIERBEH
REW - =XV F—OHIFIM e L2 BERSEE LTV D,



4—1

ECEARFIDIEE

(1) ECG DO EHERM
BT D BB PIASE DA &

ECG (Z

H—TF N

B4

ELEBEAR I 2 BRI

=~z

=

X4 — 112577 &9

BLER Y D ELR

(2 8 DD LIERL S 1,

RN~ A

2!:%[50) Engineering, Operations, Customer Services ® 3 #FH.
9 ©(M4% Regional Office > (X4 — 21277 79) K& O Sub-transmission {
P LTV 500

%, FRIC, BCFERTE & E

Ao Engineering Department T ¥ . 45 Regional Office 2> HHEH &b

FLAELE THEEtHZHFELEL TVD

| MANAGING DIRECTOR

REGULATORY/ | CORPORATE PLANNING .C.G G. CHART 2004
GOV'TAL AFFAIRS —
| 1 MD's
[ [ [ I [ [ ]
ENGIMNEERING OPERATIONS FINANCE LEGAL AUDIT ADMINISTRATION CUSTOMER MATERIALS
SERVICES & TRAMSPORT
ANANCIAL LNGATION FINANGIAL PERSONNEL BILUNG &
_‘ o o “ CFERATIONS ‘{ ACCOUNTING SERVICES AUDT _‘ REVENUE PR
. Financial |_ Personnel -
L Design | Oporutions | Accounting Litigation Head Office |~ Administration [— Billing
Audit — Supplies
| Construct | Safety B&E
Constauetion Accounts s Industrial — Repans | Purchasing
— Superv. Systems L Examinati { CONTRA Regionsl | Relations
| Info Tech At SALES &
MAINTENANCE | Stock Cont. &
FINANCE L Way leaves pesyern '— Eslales MARKETING Planning
- N —| Compuree Mateeting of TRANSPORT
| Network ) AU MANPOWER .
L Research & Mainienance | Tariffs BOARD L PLANNING & — Services
Development SECRETARIA TRAINNG
I Project ) L i :nnpimnl Marketing of Traflle
o b Accountin; — Planning ‘— Encrgy
—‘ PREMISES Maintenance ] Vet
Training & N
L— Treasu |~ Development DATA
. i PROCESSING
le‘ L— Reconds &
Flanalag MANANGEMENT Libeacy Services
ACCOUNTING Computer
Civil P —  Operations
Censtruction Management —— RELATIONS
Accounting iym]m
URBAN Publicity & [— Derclopment
PROJECTS | Communication
im i Data Base
LCCounil . .
Urban "® Stallf & Exicmal —  Adminisiation
Projects " Relations
e | [oowm ]
REGIONS |3) T MIS / ORG
DIVISION
CENTRE
AE
Rural :335 [ [ Organisetion &
Projects AW METERING & TECH. REVENUE Logistics
|| Tems SERVICES PROTECTION
gg Tnernal
ER ,—‘ﬁ ,—‘—| Control
i
Metering Tech Computer Field
Service Investigations Tvestigations  Signed:
Hidh : ECG &#t
D I [SEg n
M4 —1 ECG BlHEEHSFAES A%

2 Accra East, Accra West, Ashanti East, Ashanti West,

Eastern, Western, Volta, Tema @ 9 Regional Office




‘REGIOMAL DIRECTOR

| -
REGIONAL ENGINEER, DISTRICT &
s B : mnimsms .
L . 1N

PROTECTION & [ OPERATIONS &~ DISTRICT B d C PLANNING &
COMNTROL | MAINTENANCE . FROJECT
: i L RS CTL - —
s T L
RELAY TESTING & | SUBSTATION, [ NETWORK DATA
| 0 ST_]R — | MAINTENANCE ; E RECORDS :
PROTECTION. | [ METWORE - [ PROJECTS
1 MAINTENANCE -|, |  MAINTENANCE . SUPERVISION
- - I L5 C : - - £
. SUBSTATION SAFETY & SUFPLY
—{ COMMISSIONING & | =1 QUIALITY
FFAULT e e
L BCADA - NETWORK.
= HARDWARE - =" OPERATIONS

i ECG & Bt

4 — 2 Regional Office M#HfEkIX

(2) VRA-NED Dt 7E 5P
VRA-NED (23 1) AELEIHAOREEIL, K4 — 312779 K 912 NED @ 8 #i7 bAkRL ST
%o AGHAIZERERERT 2HM° AL, AEO Technical 9 & 520 Area Office® (X4 — 41
RYT) O =T ThhH,

DIRECTOR
MNED

—— —
i | INTERNAL ]
SECRETARY | | |AUTIT BANAGER |

[FMEGFFICER | I — |
| . J — - =IIHTE'.'L"{HL
{ALIDITER {1)

1

ALIDET-A5ET. (2)

|
MANAGER PAANAGER. MENAGER [ MARAGER [ ARER ARER | " AREA AREA
TECHMICAL COMMERCIAL HUMAN FINANCE | MAMAGER | MAMAGER | MANAGER BAANAGER
)] [1]- RES. (1) 11k { HOFLTH (1) B (1) WE (1} U (1)

HIL - VRA BB

4 —3 VRA-NED AEOARHEX

* Upper East, Upper West, Northern, Brong-Ahafo sunyani, Brong-Ahafo Techiman ¢ 5 Area Office



AREA MANAGER |

— Imurm;islﬂ] ) ;1

AreaComm. TArea Finance Araa Human Hea Area
Hfszer {19 ] Officer {13 ) Chficer {1 Enginaer {1 .

| . 1

r;..-l-r.in. Securily Guarnds Eslate
AszL {1} ] , (& Aszl 1
i TECHIMAN - ]
. taker
Registry Watchrman _ Cara !
|Clarke {1} E]] Cook(t)
Typist | Walchmen
{1 — 4

HI - VRA BB

4 —4 VRA-NED Area Office ™#H#%X

M EE Y FHAEIC LD & T OXRIE, ECG & T VRA-NED O ififfk & ¢ Operation #BFIZ
FHAGIHER D 7N —T NV | BEITE LT OME Odm®Rz =T THE L, HIBEEICHZ
HEDZ L, FHOBEICLVIEIBEERR (T 5,

(3) HMFEEMAG R DONT
AFTELT—HIZLD L ECGIZHBITD 2005 EDEBEAMAE I L LTk, —FEF Y- E
fH P45 28 IEfE], 100km Bl #E#R 2 72 0 AR [ F1404) 65 B DS & 72 > T D, L7ein- T, &
AR SRS K DB ENATRIC BB L T, YR AEH L & bICHERRETH D,

4—2 BEEOXORKEXE

A7 T ThHBEINFRMORRIZH > T, BESLEEIINA TA4 MRHTDEEINTENR,
BLFERRAH AT LTI, BB E R0 Wil T ShiE ST /oo, BEHIRICHZ Y A UMk
L7cikfi (Etws, PHPAZE ., BEARERSE) TBREHL CE7z, ZOOEOMBEMIT L,
fER & L CEROREMREER & 2o T,

FEOBE T A%, ECG 2% 20%LL . VRA-NED 728 30% UL b & FERICE VIR TH 5, Fric, AL
IXFE IS R TEAFEN D2 WRENEN S DD X AL OFZ LM O 10 43D 1 LL
) | BlFERREE D BIC R TR 72 5720, ECG & [AIBRICLL RIS 2 Bl RIS kT L TR
ATV, ST B E R R LS, HAEEEL I 5 2 ERFEEORERLRBLEND S EE
Tho, o, BEHEFEEICHT->TUE, H—FEHEO CP &Gl & OMEETIEE %2+ at
729 2 CRHEMRFTZHED D NERH 5,



(1) ARHEIZBWTHREL LEEMEHFEEMAE 2T, 33/11kV X° 34. 5/11kV OEEFT O LT
BEOT =7 %179,

(2) BE— 7 RFE&FICB W TCEESZE M COELERE FO RS WVEEAER (430/240V) (ZOWTHE, i
TEAROMGEIFH 2 FE L, FilllcEESREZRET 57 EOXREZRerd 5,

(3) RABICBWTCHREL LEEMENEERTE IS, 11KV OFERBROEMZ R L1Z 9 2
T 11/0. 4KV IR R O FT VRS 2 e 5,

(4) BERRFLEMOEMLY A Xz GbE TRET,

(5) BIERICRBWT S, HTERDORT i &N 7= S CBWWC, FUE L L7253 EARE 2 £ 33kV
O EBLERIER 2 /3t L= 9 2T 33/0. 4kV RSB O PR # fadt+ 5,

(6) RURBLEMROEFBILER: FUEDOTZ DX v /X X =0 7 OE AL BT 5,
wEThD,

FELOBRE R AR # A IS, BAEMRRFEBIZU TO LB Th D,
1) MOfE7R BT 2 il LRt
2) 11kV HERLEMROTH - R CEERY A XD RE L) et
3) 11KV FEFELFERR O (R
4) “WZEERT (110, 4kV 28T OBCEMAEIELRAEO FLE URGT
5) 11/0. 4kV Z&EHT OB R
6) 33kV = EELEMRO TR - R CEARY A XDRE L) HET
7) 33KV & EELE R O AR
8) —RAEENT (33/11kV ZEEFT) OZEELRAED FLE LIRE!
9) —WZEHT (33/11kV ZEAT) OHERMH
10) MG EEMERIEMERF O T2 O OFFHRRH (F ¥ "o Z— 770 E) REDOHE!
11) 25 ORFITE B TEMML U325 O Faaat

4—3 BHEEFADRE

AR D Pl A BT - MR - L@vx5 TT L DR—A LI D BEIFERET, *&Wﬁ%(am
[ZOWNTIE 11/0. 4kV E 7213 33/0. 4kV., VRA-NED (25T 11/0. 4kV FE 721 34. 5/0. 4kV) 12815
2015 HEETOBENFEZRE L, 33kV REEOEE Y AT LD~ AL — 77/%%&?6 b
LD, MR OALEIZ DWW TR, CREEFTAERO “RANZERE L A — % —FHAED G HAlR
RCOEBNTFEZEL, %%@@@U¢%%ﬁLH% EHAMET D LD, BIRe
MFFBEFBMORE, —FHEF Y OESIHEMOER, YRR ICER L TV O FEFEO R KFER
EMED D _REBNRRKTFEREDIZDDREFERO/NT A= 2 OWNIEET D07 EOME%
ECG DA & O Regional Office X° VRA-NED DA K& TN Area Office OELEE FHEIHH X & 43 Wik
HIZEDBMETHD,



—ODTATT E LT, KREOHERRC MM LIRLNTND Z &b, KIERERKEORKKE
N OAR 2, AMORE S KOEH LA E WD Ko7 T T —ITHE L, TEnH
H—F ERLERONRER BRI E 72D LOBE L, FHIIT 2 2 L2 L 0 IEHI e 2 OHEESE
BEOREEICHENTHZ ENTEH LB b,

4—4 HWHHRBEZHFEORK

A OB EMR OB & LT, FED ECG % MNIZH VT VRA-NED O NITIBWT ., 11/0. 4kV
O TIREFBANCIBUNT, 430/240V O 30 4 OB ERE 5 S H L, EHMIEE1T-> TV D, 11/0. 4kV
O ZWEBINE, K4 — 51T I 11kV 7 0 —=F IR SN TWDTeD, KD 4 — 615w
4-X 912, Ring Main Unit (RMU) OHERLEEE CTH 5 AMBIESS (Load Break Switch : LBS) Z/r L
THEGE L. 1KV BRI ES S HIE, FHXE OO RMU O LBS 2B L, FHIXEZFRE L,
BIHTEZITY X o2 oTWnad, ZoOHFRiE, ABHOFHHICB N THFE CHERTH D, 2D RMU
&, 11KV OECERRIC O A58 S CTH Y | 33KV X° 34. 5kV IZITEH S CunZe v, FHRFZ X, ECG
X° VRA-NED D FE IR INBEN B L, FENZ LY LBS 2#IEL, FEARINERZ1T .,

OB O KWHEH

& a al - YT S TR A TR 'y
34.5kV or 33kV or 11 Existing distribution line Extension

O8# O KWHEH

JA /A T
N4 S -/ .
Existing distribution line .
e
nie
‘.'.

Load Ldad Load
@ Existing transformer by 50, 100, 200, 315, 500kVA

ze  Injection transformer (newly installed transformer)

X4 —5 BEAFHCERRER

Ring Main Unit

11kV
/ \

Ta2—R

11kV/430V

Load

X4—6 RMU



< AT R B R i >

ECG DIXJE (430V) BlER ECG &N (Accra West) DIKTEA FHE#R

ECG ® RMU (5L [FAR) ECG DILJEBLE 2> 7 U — MME
(RT3 N> TN D)

4—5 HHEMEERBORRK
HTEOBLEMROBURIL, BIEITIR 2 2T & FET, BEoO ECG BN TIX, 33/0.4kV O
RZSFEFT 5 430/240V D 30 4 B ORERIC & 0BG 21T > TV D (—HB 3.3kV/0. 4kV DFE
JEAEH S TW 2 RS H2)



< M 5 R AR AR A >

VRA-NED @ 11/0. 4kV Z8EEFT VRA-NED & RMU



HOE BEFEDOHRE

5—1 TBLRHEHE
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Tariff Category PURC Approved Rates (¢)
SLT-LV
Maximum Demand ( ¢ /kVA/month) 143, 100
Energy Charge (¢ /kWh) 403
Service Charge (¢ /month) 63, 600
SLT-MV
Maximum Demand ( ¢ /kVA/month) 97, 520
Energy Charge (¢ /kWh) 382
Service Charge (¢ /month) 63, 600
SLT-HV
Maximum Demand ( ¢ /kVA/month) 89, 040
Energy Charge (¢ /kWh) 371
Service Charge (¢ /month) 63, 600
Non Residential
0-300 (¢ /kwh) 848
300+ (¢ IkWh) 1,039
Service Charge (¢ /month) 21, 200
Residential
0-50 Lifeline Block Charge (¢ /month) 19, 080
51-300 (¢ IkWh) 583
300+ (¢ /kwh) 1,018
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The Government of the Republic of Ghana (hereinafter referred to as “the Government of Ghana™)
officially requested the Government of Japan to extend technical assistance for carrying out the Distribution
System Master Plan Study for Ghana (hereafter referred to as “the Study™) in August 2005. In response to
the request, the Preparatory Study Team (hereafter referred to as “the Team™) orpanized by the Japan
International Cooperation Agency (hereafier referred to as “JICA”) was dispatched and had a series of
discussions with the Ministry of Energy (hereinafter refeired to as “MOE”), the Electricity Company of
Ghana (hercinafter referred to as “ECG), Northern Electricity Department of Volta River Authority
(hereafier referred to as “VRA-NED™) and other authorities concerned with the Government of Ghana from
18% July to 28" July. (List of Main Attendance is shown in ANNEX 1.)

Discussions were conducted in a friendly and cordial atmosphere and both parties agreed to record the

following points as summarized conclusion of the discussions.

1. Signing of the Scope of Work Agreed

After discussions and the basic agreement on the Draft Scope of Work shown in ANNEX 2, the Draft
Scope of Work has been forwarded to MOE, ECG and VRA-NED for their final review. The comments from
above mentioned organizations would be considered for incorporation into the Draft Scope of Work before
finalization. Both sides have confirmed that JICA Headquarters will make the final decision on the Study
plan, before signing the Scope of Work. After the final decision by JICA Headquarters, MOE, ECG,
VRA-NED 4nd JICA Ghana office will sign the Scope of Work.

2. Title of the Study ‘
Both sides agreed that the title of this development study shall be “Distribution System Masier Plan
Study for Ghana™.

3. Implerdentatioh Mode of the Stady

Because the technical study for the Distribution System Master Plan needs the activities that extend
throughout the country, active involvement of all ECG regional officés and VRA-NED area offices is
essential. The planning work of the Distribution System Master Plan will be the joint work between JICA
Study Team and ECG/VRA-NED Team. During the course of the Study, two workshops will be held to
enhance the planning ability of ECG/VRA-NED distribution etigineers. Both sides have agreed that unless
ECG/VRA-NED Team increased their planning éBiIiW and actively carry out the planning work in close
collaboration with JICA Study Team, the Distribution System Master Plan would not be able to achieve the
expected quality.

JICA shall inform MOE, ECG and VRA-NED of the names and assignments of JICA Study Team
members as soon as they are selected. Through the implementation of the Study, technology transfer to the

Counterpart Personnel (hereinafter referred to as “C/P”) by JICA Study Team would be an essential

component of the Study. (e.f- ¢



4. Duration of Distribution System Planning work by regional and area engineers
Both sides have confirmed that three (3) to five (5) months will be necessary to complete the distribution

system planning work by regional and area engineers depending on the possibility of using local consultants.

5. Weorkshop

As is described in the “Draft Scope of Work for Distribution System Master Plan Study”, workshops will
be an important component of the Study. ECG is primarily responsible for organizing the workshops and
JICA Study Team will assist ECG. Upon the request from MOE, ECG or VRA-NED, JICA will bear the

expenditures for venues.

6. Coordinating Committee

In order to exchange information and opinions for the Study, Coordinating Committee will be formed in
a timely manner among stakeholders. Coordinating Committee consists of MOE, ECG, VRA-NED, Energy
Commission, Public Utilities and Regulatory Commission, JICA Study Team, JICA Ghana office and
Embassy of Japan.

7. Seminar

In order to disseminate the result of the Study, Seminar will be held at the time of submission of the draft
final report. Ministry of Finance and Economic Planning, Ministry of Rural Governmment, the Association of
Ghana Industry, private companies, international donors, NGQOs and other relevant organizations will be
invited to the Seminar. MOE will carry out the Seminar in collaboration with ECG and VRA-NED. JICA
Study Team will assist in organizing the Seminar. Upon the request from MOE, ECG or VRA-NED, JICA

will bear the expenditures for venues.

8, Training in Japan

MOE, ECG and VRA-NED requested to camry out relevant technical training for 6 members of
C/Ps, which will be done in Japan and funded by JICA. The Team agreed to convey the request to
JICA Headquarters.

9. Office space with necessary equipment

The Team requested ECG and VRA-NED to provide JICA Study Team with adequate office space with
encugh furnishing, a telephone line and internet access that are needed to carry out the Study. ECG and
VRA-NED replied that adequaiely furnished offices both in Accra and Tamale will be provided including '

access to a telecommunication connection.
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List of Main Attendance

Ministry of Energy

Mr. 8. Q. Bamor, Acting Chief Director

Mr. Emmanuel Antwi-Darkwa, Director (Power)

Mt. Solomon Adjetey, Programme Officer, Rural Electrification

Electricity Company of Ghana

Mr. Steve Akuoko, Managing Director
Mr. Cephas Gakpo, Director of Engineering

Mir. Kwadwo Ayensu Obeng, Senior Electrical Engineer, Design and Construction Division

Volta River Authority
Mr. Joseph Wiafe, Deputy Chief Executive, Engineering and Operations

Mr. John Quarshie, Technical Manager, Northern Electricity Department
Mr. Frank E.K. Akligo, Area Manager, Northern Electricity Department

Ministry of Finance and Economic Planning

M. E.Osei Premipeh, Acting Director, External Resource Mobilization (Bilateral) Division

Mr. Samuel Abu-Bonsrah, Head of Japan, China and South Korea Desk, External Resource
Mobilization (Bilateral) Division

JICA Preparatory Study Team

Mr. Toshiyuki Hayashi, Team Leader
M. Kenji Okamura, Study Planning
M. Katsuhiko Otaki, Consultant

Mr. Takahisa Murata, Consultant

JICA Ghana Office
Dr. Katsuya Kuge, Assistant Resident Representative
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DISTRIBUTION SYSTEM MASTER PLAN STUDY
FOR GHANA
AGREED UPON BETWEEN
THE MINISTRY OF ENERGY,
THE ELECTRICITY COMPANY OF GHANA,
THE VOLTA RIVER AUTHORITY
AND
THE JAPAN INTERNATIONAL COOPERATION AGENCY

Accrz, XXXX, 2006

Mr. Hiroshi Murakami Mr. S. Q. Barnor
Resident Representative, Ghana Office Acting Chief Director
Japan International Cooperation Agency Ministry of Energy

Mr.Steve Akuoko
Managing Director
Electricity Company of Ghana

Mr. Joesph Wiafe

Deputy Chief Executive
Engineering and Operation
Volta River Authority

Witnessed by

M. E. Osei Prempeh

Acting Director

External Resource Mobilization
(Bilateral) Division

Ministry of Finance and Economic
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ANNEX 2

L. INTRODUCTION

In response to the official request of the Government of the Republic of Ghana (hereinafier referred to as
“the Government of Ghana”), the Governnent of Japan decided to conduct the Distribution System Master
Pian Study (hereinafier referred to as "the Study"} in accordance with the relevant laws and regulations as
part of the technical cooperation program of the Government of Japan.

Accordingly, the Japan International Cooperation Agency (hereinafter referred to as "JICA"), the official
agency responsible for the implementation of the technical cooperation programs of the Government of

Japan, will jointly undertake the Study with the authorities concerned of the Government of Ghana.
The present document sets forth the Scope of Work with regard to the Study.

IL. OBJECTIVES OF THE STUDY

The objectives of the Study are:

1. To formulate National Master Plan of distribution system development for ten 10 years, which includes
renewal, upgrade and extension plans of distribution systems, and some recommendations for improving
distribution business technically and financially; and

2. To transfer relevant skills and technologies to counterpart personnel.
1I1. STUDY AREA
The Study will cover entire area of Ghana.

IV. SCOPE OF THE STUDY

In order to achieve the objectives mentioned above, the Scope of Work for the Study will cover the
following items. All work will be done by JICA Study Team (hercinafier referred to as “the Team™) in
collaboration with the related organizations such as Ministry of Energy (hereinafter referred to as "MOE"),
Electricity Company of Ghana (hereinafter referred to as "ECG") and Northern Electricity Department of
Volta River Authority (hereinafter referred to as "VRA-NED").

1. Data and Information Collection
Relevant information and data will be collected and analyzed in order to formulate the framework of the
Master Plan. The relevant information and data include:

1.1 Laws and regulations;
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1.2 Organization structures; and
[.3 Study reports such as the master plan report for generation and transmission systems of Volta River
Authority (hereinafter referred to as "VRA"), and the previous master plan reporis for distribution systems
and rural electrification including “The Master Plan Study on Rural Electrification Using Renewable Energy
Resources in the Northern Part of the Republic of Ghana™.

2. Distribution System Planning Study

Present distribution systems throughout the country will be examined and analyzed by the regional
offices of ECG and the area offices of VRA-NED for formulating reinforcement (renewal and upgrading)
and extension plans for ten (10) years. The Team will assist regional and area planning engineers for the
examinations and analysis through the workshops in Accra. During the course of the planning study, the
regional and area engineers need to enhance their planning knowledge and skills for preparing the Master
Plan.
2.1 Preliminary Investigation

The Teafn will visit several regional and area offices and the distribution systems under their
responsibilities, where the Team will investigate and examine the present ability of the regional and area
offices for carrying out the system analysis and planning. Based on the preliminary investigation in
collaboration with ECG and VRA-NED, the Team will study and prepare the methed and procedure of the
system planning including the criteria of grid extension, data base development, demand forecast and
distribution line analysis using an appropriate computer programme on generic software. The team will also
study and prepare the training programme for the first workshop in Accra and the procedure for the system
planning study.
2.2 ¥irst Workshop

The first workshop will be held in Aecra. One planning engineer from respective regional and area
offices will attend the workshop. In the workshop, the framework and methodology of system planning
including database development will be discussed and agreed. Then, the method of database development,
demand forecast and distribution line analysis using the computer programme will be explained and
discussed for the planning engineers, so that they will be able to carry out database development, demand
forecast, and system analysis of their distribution systems for preparing the distribution reinforcement and
extension plans for 10 years. At the same time, method of prioritization of reinforcement and extension plans
will be discussed.
2.3 Distribution System Planning Work by Regional and Area Engineers

The planning engineers will carry out their database development and planning work in their respective
regions and areas, based on the training and instructions gained in the workshop. The Team will assist the
engineers through e-mail for their work. The regional and area offices in collaboration with their respective
head offices of ECG and VRA-NED are responsible for submitting the reinforcement and extension plans
together with their database before the date mwutnally agreed upon between ECG and VRA-NED, and the

Team.
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2.4 Second Workshop

The second workshop will be held in Accra after the Team reviewed the reinforcement and extension
plans that had been submitted before the mutually agreed date. The same planning engineers who attended
the first workshop will attend the second workshop. In the second workshop, the system planning work by
the planning engineers will be reviewed based on their working result already submitted, and the
improvement of the system planning capacity of regional and area offices will be discussed and
recommendations will be made.

2.5 Prioritization of Reinforcement and Extension Plans

Based on the discussion during the first and second workshops, criteria for prioritizing the reinforcement
and extension plans will be prepared, and the criteria will be applied to the reinforcement and extension
plans for preparing the Distribution System Master Plan.

2.6 Preparation of Manuals

Based on the preliminary investigation and two workshops, the Team will prepare the manuals in
collaboration with ECG and VRA-NED for system planning for regional and area offices, and ECG and
VRA-NED head offices.

3. Economic and Financial Analysis

Economic and financial aspects of distribution system planning and power distribution business will be
studied.
3.1 Economic analysis
3.1.1 Investigation of willingness to pay and cost of un-served energy

In order to estimate the amount of willingness to pay for electricity where there is no electricity,
expenditures for and usage of alternative energy resources such as kerosene, candles, and dry cells will be
investigated in Southern Ghana. The report of “The Master Plan Study on Rural Electrification Using
Renewable Energy Resources in the Northern Part of the Republic of Ghana” will be used for the same data
in Northern Ghana. At the same time, cost of un-served energy, which is caused by insufficient quality of
electricity, and outage, will be investigated in urban and rural areas. The data obtained by the investigation of
willingness to pay and cost of un-served energy will be used further for electricity tariff study and
calculation of Economic Internal Rate of Return (EIRR).
3.1.2 Investigation for Electricity Demand

Electrified communities in Southern Ghana will be investigated in order to find out the power demand
and usage after electrification. The report of “The Master Plan Study on Rural Electrification Using
Renewable Energy Resources in the Northern Part of the Republic of Ghana™ will be used for the same data
and information in Northern. Ghana. At the same time, the demand investigation in urban areas will be also
carried out. The data and information obtained by the investigation will be used to review the parameters for
the system planning. -
3.1.3 Measurement of Technical Loss

Sample measurement of technical toss will be carried out. Existing distribution systems will be analyzed

‘)
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and some model systems will be identified so that the models will be able to represent the existing
distribution systems. The loss measurement will be carried out for the selected distribution systems.
Measured technical loss will be nsed further for economic and financial analyses.

3.1.4 Calculation of Long-Run-Marginal Cost (LEMC)

Calculation of LRMC will be carried out based on the Distribution System Master Plan. The change in
amount of LRMC will be studied according to the different criteria of extending distribution lines. The
master plan of long-term transmission and generation development will be investigated for obtaining the data
and information of LRMC in transmission and generation sub-sectors. The LRMC from generation to
distribution will be estimated for further study and analysis.

3.1.5 Tariff Study

The process of tariff preparation for a distribution company using existing data and information will be
formulated.. Based on. the. information. and data of willingness. to. pay. for electricity and LRMC, the. present
tariff including “life line” arrangement will be analyzed for tariff policy suggestion.

3.1.6 Calculation of Economic Internal Rate of Return (EIRR)

In order to analyze the economic feasibility, EIRR will be calculated for Distribution System Master
Plan. '

3.2 Financial analysis
3.2.1 Analysis of Financizal Status of ECG and VRA-NED

Financial status of ECG and VRA-NED will be analyzed for identifying financial issues.

3.2.2 Tariff Study

The present tariff including “life line” arrangement will be analyzed based on the cost recovery

requirement for financial sustainability.
3.2.3 Calculation of Financial Internal Rate of Return (FIRR)
In order to analyze the financial feasibility, FIRR will be calculated for Distribwtion System Master Plan.

4. Study for Distribution Business Improvement

In addition to the comprehensive distribution system planning, ECG and VRA-NED face various issues
of business planning and operation. The following issues will be investigated and some suggestions for
improving ECG and VRA-NED business planning and operation will be made.
4.1 Human Resource Development Plan

The present plan of human resource development for technicians, engineers and managers will be
investigated and examined. The training centers of ECG and VRA-NED will be investigated for meeting the
future demand for human resources of operation and maintenance. At the same time, training needs for
middle class personnel such as engiﬁeers and managers will be assessed. Human Resource Development
Plan will be prepared based on the examinations, investigation and assessment.
4.2 Power Distribution Monitoring and Maintenance Plan

In order to identify technical loss and non-technical loss of distribution systems, power distribution

monitoring plans will be prepared based on the investigation of existing feeder lines. At the same time,

@
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maintenance management plans for improving the maintenance of distribution systems and outage iitigation
will be prepared.

4.3 Charge Collection Improvement Plan

Based on the assessment of the present situation and conditions of electricity charge collection, some
practical methods and policy recommendations for improving the charge collection rate will be suggested,
4.4 Utilization Plan of Information and Communication Technology (ECT) for Business Management

In order to improve the efficiency of distribution business management, utilization of ICT will be
investigated and suggested. The usage of ICT for business management includes billing system, inveatory
management for distribution equipment, and fault reporting system
4.5 On-Grid and Off-Grid Elecfrification Planning

Based on the economic and financial analysis, the appropriate complementarity between on-grid and
off-grid electrification will be studied and suggested in consideration of reducing the financial burden
incurred on ECG and VRA-NED.
5. Post Study Review

The post study review will be carried out for a few high priority plans in order to confirm and justify the
results of the Master Plan. The review includes power demand forecast, cost estimation, financial and
economic viability for extension and reinforcement of distribution lines. The tesult of the post study review
will be reflected in the Master Plan for finalizing the Study.
The post study review includes:
= Site reconnaissance survey ;
* Plan and design;
= Economic and financial viabilities; and

» Environmemntal consideration

6. Preparation of Master Plan .

The Master plan will be prepared by integrating the above studies, investigations, assessments, and
analysis. The Master Plan will include following items.
6.1 Distribution System: Master Plan and Investment Plan

The Distribution System Master Plan will consist of distribution system reinforcement plans and
extension plans with clear-cut priorities. The investment plan will include annual amount of disbursement
necessary for implementing the Distribution System Master Plan. The investment plan will also include
some possible financial sources for implementation.
6.2 Distribution System Planning Manual

The distribution planning manual will include the method of demand forecast, method of distribution line
analysis and database development, method of cost estimate, documentation method of the system planning,
and criteria for distribution extension and prioritization.
4.3 Economic and Financial Analysis

The economic and financial analysis will include the investigation of willingness to pay and cost of
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un-served energy, electricity demand investigation, LRMC analysis, tariff study, and economic and financial
feasibility.

6.4 Business Improvement Plans
The business improvement plans will include humean resource development plans, power distribution
monitoring and maintenance plans, charge collection improvement plans, utilization plan of ICT, and on-grid
and off-grid electrification planning method.
6.5 Policy Recommendation
The policy recommendation will include electricity tariff policy, and rural electrification policy for
introducing the complementarity of on-grid and off-grid electrification.
6.6 Implementation Programme
The implementation programme will include:
*  The implementation plan of Distribution System Master Plan, which will be implemented in phases; and
* The implementation plans of human resource development, power distribution monitoring and
maintenance management, introduction of complementarity between on-grid and off-grid electrification,

and other plans and policies necessary for fulfilling the objectives of the Master Plan.

V.SCHEDULE OF THE STUDY

The Study will be carried out in accordance with the tentative schedule as attached in the APPENDIX L.
The schedule is tentative and would be modified subject to. the agreement upon any necessity that may arise
during the course of the Study.

VL. REPORTS

JICA shall prepare and submit the following reports to the Government of Ghana.

1. Inception Report
Twenty (20) copies in English will be submitted at the commencement of the first work period in Ghana,
This report will contain the schedule and methodology of the Study as well.

2. Interim Report
Twenty (20) copies in English will be submitted before the second workshop in Ghana. This report will
summarize the findings of the first and second stage of the Study, and include the draft of the reinforcement

and extension plan and policy recommendation for distribution business.

3. Draft Final Report:
Thirty (30) copies in English will be submitted at the end of the last work period in Ghana. The

Government of Ghana shall submit its comments within one (1) month after the receipt of the Draft Final
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Report.

4. Final Report:

Thirty (30) copies in English will be submitted within two (2) months after the receipt of the comments
on the Draft Final Report.

VIL. DIVISION OF TECHNICAL UNDERTAKINGS

The division of technical undertakings by IICA, MOE, ECG and VRA-NED is detailed in APPENDIX IT
attached herewith.

VIII. UNDERTAKINGS OF THE GOVERNMENT OF GHANA

1. To facilitate the smooth conduct of the Study; the Government of Ghana shall take necessary measures:

(1) To permit the members of the Team to enter, leave and stay in Ghana for the duration of their
assignments therein and exernpt them from foreign registration requiremnents and consular fees; ‘

(2) To exempt the members of the Team from taxes, duties and any other charges on equipment, machinery
and other material brought into Ghana for the implementation of the Study;

(3) To exempt the members of the Team from income tax and charges of any kind imposed on or in
connection with any emoluments or allowances paid to the members of the team for their services in
connection with the implementation of the Study; and

(4) To provide necessary facilities to the Team for the remittance as well as utilization of the funds

introduced into Ghana from Japan in connection with the implementation of the study.

2. The Government of Ghana shall bear claims, if any arises, against the members of the Team resulting
from, occurring in the course of, or otherwise connected with, the discharge of their duties in the
implementation of the Study, except when such claims arise from gross negligence or willful misconduct on
the part of the team.

3. MOE, ECG and VRA-NED shall, at its own expense, provide the Team with the following, in cooperation

with other organizations concerned:

(1) Security-related information on as well as measures to ensure the safety of the Team;

" (2) Information on as well as support in obtaining medical service;

(3) Available data (inciuding maps and photographs) and information related o the Study;
(4) Counterpart personnel;
(5) Suitable office space with necessary equipment; and

(6) Credentials or identification cards.




ANNEX 2

IX. UNDERTAKINGS OF JICA

For the implementation of the Study, ICA shall take the following measures:

(1) To dispatch, at its own expense, the Team to Ghana.
(2) To pursue technology transfer to the Ghana counterpart personnel in the course of the Study.

X. OTHERS

JICA, MOE, ECG and VRA-NED shall consult with each other in respect of any matter that may arise

from or in connection with the Study.

APPENDIX I Tentative Study Schedule
APPENDIX II: Division of Technical Undertakings

4
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4. HATO CIP HHEDRZIZOWTIL, JCA b RSRE e DfkxE L, T—FHBZED
R SHHEZ A 2 RET DL Z IR > TV D AR LT,
5. ATHENGLU TOMREERZMEE#HRE L TH T,
* ECG BARFAT VLT WERE TH 5,
- BREHEDMEW,

Uk




H B 2006 /-7 H 18 H 10 : 10~16 : 15
FHFEREE MOE & UM ST
i ALISA Hotel ASHANTE Il &=
I —F HHS T N FETE
HE#E | A HHER. MAEE,. KERE. SMEEE

U—rvay TR

MOE ¢ (HFRERITHEE) kD2 bGENT —F v a v T, ERINEEZTIT- T,

1. MOE (ZX 5 NES (X SHEP DNFIZOWTDHO TS LB T— 3 v

e, Ehuihg, BFEE HAY, SHEP OFMBLARILE 7 747V 7, FEiE, P —icLs 7=
DZE/4 NN 2005@%[&0) BALIZ O T OFAN S - 7~
2. MHRERIT J:%>7U~7L0>ﬂ£jiﬁ5ﬂ: TONWTOF LBy TF— 3

=T8T 2EAOBIR (2004 FEAEDOENHRIL 54%) L45%DOT vy =7 M, NES ITE
DRAY: m%ﬁ %ﬁ$MJEﬁ%%7w&U%é%7w PRSI RE L 72 B T2 O E
Lt &AM OTRZE, MBI R rTRE & 72 D5k, =X —[F L BIL~D T 7 & A5,
ZORMMGR DT DG4, BALFERE L TCOFANRET RLX— )75, GEF (MiBREREIE 4
) ROFRERBREHZOWTOEBENH - 7,
3. H—FDENEI Z—I\ZxtT DM ECHEERBE O T >~ — K

MOE K OMERSGRITO T LB 7 —v 3 & 5F 2 T, & BfRBI (ECG, VRA-NED, EC, PURC,
MOE) (2 FBILKRET L & LTha Xy FaeRdiz b Z Ak (MFELT) OB AR
&)5%%55]753‘577%0730
4. HFEIC LESEEICOVWTHFSRITO T LB T —2 g v

TLRBT—va AT ASEEAD a2  MEEIILI T D L B,

PURC : 231 L 0 EBEXEHEEZRD D DM I\,

ECG : nz4%@?bfﬁhﬂﬂ%&wé®¢iw

C: HAAEHE OBLE N L BRI Z D D DM LU,

KITE (Kumasi Institute of Technology) : #ilik = L IZES K& 2 A 2 H & Thevy, HEEMEE
DRE L, Bkte DM, 7147 74 VEESOREDN ENENMLETILR WD,
5. GEFIZoWTHRSEITICL DTV T—2a v

GEF D& &x% L LTUTEEX TN,

o BUR B OV 0D REkHL A

< KU EAL

*ESMAP |2 X5 I=71 v RHiFE( - KEGEHEE (VY —F —PV)

LIk




HREE - 2006 -7 H 18 H 15:00~15: 45

FHFEREES 1EH —F A ARKEE
B TEH —F A ARKERE
BRSNS ENIPRES
HEE | A MR, FATEIB
JCA T —TFEI | ATETE

RN

FAAL] K0 LT NI > THATHAME 2SN Lcd & BRISE 1T -7,

. AREME, H—F OEEIMIC LOFEN R~ AZ =T ERETHHDTHY | WEED
8ﬂ_ﬁ~%ﬁﬁiwﬁﬁ E;iﬂﬁméhfm&<%ﬁﬂ)

2. A= XML COE NSRRI DT o ZABRF, FEEHIET =Y U ARK I FEEFOET) T4
IR R HEOR ST WD 23, AEEBHIUEIZ I I L 2R DB 72 <. T 3 Y ARIKIIFEETT T
TEB T2 EBRZ AU BEE T 2 DI RN, 7 A TOREHOER O H 525, b
PR Cd D X~ VEIC K NIBEEBRRIN H > Th L WIEA 9, BEHIAR L ZiZHFH L <
xR IV, EIERER)

—FEBEOFHEINZOWT b FRIFHE L OARERE CHERT 5, BB IR ETEE LML D
STEbDOTRITZZR B2, GAER)

3. H—TICBIL2EXFEDO KX RMEIFBEXEZEWYNCEN TE TRV ETHD,
B2 EbA LI NITIETEREZTED LWV I LWEBRMLETH D, %@£f7)«4%ﬁ
— RERXEFA L7 ELRSBUIUETNITIR TH D B R D, (AR
=7 YA RA—FHFRFE LA LRHBEMICERAZHE 2 5 L 912725 L0 ) mCTHFLEN

b5, BREHSBIEHIZOWTHAEFETRSE TR L EZL TN D, FHER)
Pk




HFF 2006 £ 7 H 18 H 16 : 40~17 : 30
AT KRS Va7 7 Y kEREF L E R (ECOWAS)
YA - JICA 7 —FFHK T
ESWAC Ms. Sabine Hauslec, Mr. Abeeku Brew-Hammond, Mr. Masoos Daqouenon
s | A—FFEI | ATHA
A A MER, MAEE, KEEHE. AREE
[ ARk

ECOWAS I~ & 3T ENZ DWW TR ST,

1. ECOWAS | EUA (European Union Associates) O&4&%#iEH L, FELZEML TS,
2. 7 7Y BRI DTRNANX—T 7 EAORENFEANTH Y | FAHIRO KEBHEICR T 5
2015 FEO BN BIEIL 100% Th 5, 2E L~V TOEMFEHIZEIL60% TH D,
BASEER D 7=, Regional Agency Z g% 2 L, LLFIZHOWTHEE L TW5,
- HEJJBHZ% (Capacity development)
c IRV AL NEEROW
- W72 E B O RGET

TS L CTHREHED S JICA DA HOFERBLICOWTUL FO LBV FHHEZITo T2,
(1) 2006 FFEEIZALERFFAFTRE = R L X —MP FREDKE T L, ROT7 =—AX L L TPV 2 EKIE
L0 T e Y =7 N EFE LTV,
(2) BARBUFIZPVICE DM FENEZHET L TETH D,
(3) ZEBEOEITE Y AT L5 MIP HEAEE T2 TETH L0, ZHUTER TH HEILFEH
FEEEERR O 7= 8, BEAF OELEERR i O FHHT - H958 K OUE(HEH 2 RE KRB CERET 2D TH

o

SIE

N

Uk




HEF 2006 4E 7 H 19 H 9 :30~10 : 40
T ERRS MOE } (! ECG
S MOE & #t4
MOE. ECG Mr. Chris Anagho (MOE). Mr. Kwadwo Obeng (ECG). Mr. Patrice
i Afenyo (ECG)
I —FEH T /NIGIEE!
[iESAR MHIE, MATHIE, KRB, FREE

AT, ARFOT R L O SIW BIZOWTHHEITTo b &, LT LB HEa1T -7,

1. A7 ¥ a—/LafEk
KIBLAED A ¥ 2 — V2B ERNIZRD T (MOE B REOERIZE D ZELDORREMEH Y ),
JRIERTC MIM DBELEZ(TH 2L CRGAE LT, B4H X MOE, ECG () VRA-NED & 725,
2. TREFHZMR LT,
- ECG ™ Regional Office & District Office DB/ HINE
- ECG @ Operation department (% Tamale (Z& %,
- Planning department I Accra (Z& 5.,
- Operation {24 L CiX, Accra ® Regional Office 7% 2 2> FAT{F1ET 5, Kumasi (2% 2 22T FET D,
- 161kV/33kV ZEEE T X Supply Point & FE{XL, 2FE T 22 23 FT{F7E. 33kV/11kV Z & HTiX Primary
Supply Point &5,
FREAECHOWTE, BREZLICAELEZLTWD,
- 33KV FELEEHR M Y 33/11kV EBEATOFHE 1L Accra, 11kV LR O 2K F1E 1% Regional Office 723
1TV, itk oo/ NS 72 BB 1 District Office 23506 L T\ 5,
PLE




HEF 2006 47 4 19 H 11 :05~13:00
T ERRS VRA
it VRA &=
VRA Mr. Joseph Wiafe (Deputy Chief Executive of VRA) . Mr. John Quarshie
HG & ( Technical Manager of VRA-NED. ) . Mr.Frank Akligo (Area
Manager. Of VRA-NED)
A — T NTHTE
AL MHIE, MATHIE. KRB, FAHE

N A

FER P OARZIEOBBEIZ OV THALIEH L, LT LB HaEziTo 7,

1. SIWZEZZIRfF L2 MIM O3kl SEE L, B4 13X MOE, ECG X TN VRA-NED 379 Z & %
WITHER LTz, £7-. ASiEHIE O VRA-NED ORIf%E & 7 A 20 HIZ VRA-NED @Kﬁﬁ’(“é@é
Tamale F%AT CHAET 52 L & L7z, Tamale Tid, AMBIFRESCHAFREICOWCHaET
COBUE, THERIUEZ A FRRI TR D, X a T VKIPEEHTO L NA v KA 7/1/51[&0)71
&bf“é?) D, 9HAMI0 AITEHZKZ TR T D TETH D, FERERMOFREITILLTO LB
D,

T aY R+ TR KTT 1, 180MW
Zag Kk j+T~F 4 —FL 580MW  F 1, T60MW (2000 4FRERAE)
3. LLFDOEIZOWTHER LT,
- FEE K OEED MIP SREITFEMFE > Th 5,
BIRMBIIRIZITZ R TH B,
* PURC OB AT A A=A NE, FEFICE DRV, L L, BHERE O RAERES LK
LI CTH D,
- Operation % & 7= Generation ¢ Local 7— 4 |, AEREFHEHEF A L CER Y. Designing
& Planning D% X Accra DA 7 1 AZdH D,
« RAEMRATICBEE L C, PSSE (Power System Simulator for Engineering) <> PSSU (3% 1) (IfTA
Lfb\focb\ﬁiﬁﬁ)\?“é?ﬁli&)éo
B L ISR S 5,
« SHEP IZBW T, REMOEHIT A I 2 =7 ¢ PR T 208, FrAHIEA L TiTunian,

1 : PSSU X Power System Simulator for Utility &\ 9 Bd&ERIEIHO 2 Ea—% —7 v 7 F A
ThY ., BETIILE SH PSSIADEPT & 725> T 5,
PL




HEF 2006 47 H 19 H 9 :156~13: 00
FHFERERS ECG Kumasi Regional Office (ECG 7 ~ o Ml = ¥5T)
il ECG Kumasi Regional Office (ECG 7 ~ o Hiulsk = #5HT)
ECG Hif &4 S IR
HE#E | A HEIE., WMAEIE, FHREIE
A

A D ARHEOMENC SOV THB LIcdh & Wiz TV LT ORZ iR L,

1. 7~ UHUkFHPTiE, Ashanti Region West DELFER (i OEBL T, 33kV 2T, 33kV &L 11kV
FofEmR, IR ERLFEMMER 2 L T\ 5, BAHTEME, FERMe ., AlERRIHOBE - 1
R+ JEMIZ OV TIL VRA-NED D% ~ LHETFTOAR A THHFEM L TV 5,

2. MHEBEFITIZI2=T 4 OO, FrmsSkitEmaz g LTund, F72 33kV BlEREL O
11KV BCFERRE, 33/11kV ZFEFT (6 21 . 11kV/430V/250V Z2FEFT (730 2°5F7) A LT\ 5,
Z ORI TO L BY,

- FoEfi A% FHE 1L, VRA-NED @ Tamale FHEFTNFEIE L TWHDHR, I 2=T A DHLDT —H K
THRITYFEHEIT2 5 VRA-NED (Tamale) FHEFT~EH LTS, LU, BLEMRIEMIZOWN
TIE, BURWRIENN® %,
CFEREO T 2 MIHELTWAT V=T 1344 Th b, VRA-NED OEEEHIL Tl
— IR TS I3 ~4 4D V=T RN D,
- Regional Office |[JHUHIEFZT CH Y . BER é"” O (BRBRGEHOHEAEOR) . — .
District Office I%, BLEEMRRST « FHOMEOES - FlEEAR THFO 3 DA S L. BAERN
. WEZRYV—ERARE ﬁ@ﬁ%@%%ﬁoﬂ%

-AmmUNT®7)A4F%—&~i2&%8@gléhf®éo*ﬁ\%%ﬂ®7vyybf
— X —HEXE L TWAD, IAF~v—EZ—[X, Regional Office |Z% District Office (2% & D,

IRV DHAR =T X —DERTED EIFIE, €25 B THD,
Lk




H I - 2006 47 H 20 H (K) 10 :30~11:00

AT ERERT ECG

S ECG Att:

ECG Mr. Cephas Gakpo (Director of Engineering)
HwE | A KiEH B

A —F T JICAAFITE

Rk

FERMERNBETLTOLEBD,

1. ElERIHERE IOV TIE, EIZ R T—D000MITEMFELTEBY . KM/PHEEZ~~—RI|Z
HIRERITIENZE D R — & BRI RIFICOWTHET 208N H D, Lizh-> T, MP #EE
HZTELHETREHLTUILYY, TEAUXRT 7 & 2007 29 A FTIZEM ST TIELY,

(Mr. Gakpo)

2. ECG LA US $ 3,000 AR ORLFERMRIRIHF X LT > TV D00, B&N RO AN

o> Tu\b, (Mr. Gakpo)




H K 2006 -7 J1 20 H 14 : 05~15: 15
FHTFEREES - VRA Sunyani Area Office (VRA > =7 =i F#55T)
Sl VRA Sunyani Area Office (VRA > =7 =i F#55T)
VRA Mr.J. A. Koranteng, Mr. Edkiaris Aryeejey (3LiZ Assistant Chief
H & Engineer. )
A MEIE., MAHIE, FHREE
[T Tala

A DA OBEZOWTEA L2, Wiz, LN O R & MEGR LT,

. Sunyani Area Office DIfZEIILIFD LB,

- PR 2 ZEBTEE & LT, BRSO, RESEARE, 7V v FEM, ZE&HA V=
7 oa v, FillgEsi s (& 7 v—7), EAESE (BJERR. BHPAZE. RMU (LBS : AfiiBH
PAZR)) OIRAF, BRAEFRSOHTRROMRST RSFINV—T) R ENRH D,

c BEZEN O OB NG EF LI FIAL, FTEROBEELTF = v 7 L, BEROBRBERNZOLE
IR EEZITV, BESICEKT 2 H O TRIFE, Capacitor Bank 5% E L7209 35,

KRR (433V) DFER (X, 50kVA, 100kVA, 200kVA OZJEZROHER 2> 5 700~1, 000m 75 H
Lo TND,

c WEFA~OE G- ERERIX, 32A ZLIFEmL TN D,

< MEFEATCIL, BCERRO T - B KL OMEMIC W T, R 7 — & % Tamale OECERR
A« BRETEFICIE Y | K%, —EAXS LTV D,

. Sunyani FH#FTIE, Sunyani 2 & 9 -2 District Z&HE L T\ 5, BLEMRICE LA R,
LT LB TH S,

- 33kV DL 3 7 ¢ —# 273km-ckt

- 11kV DL 5 7 ¢ —% 119km-ckt (31429+30+26-+3=119km)

» 33/11kV Substation 1 Berekun

- 34.5kV/0. 43kV 312 b7 > A, 11kV/0.43kV 185 kT A &t 497 ZBJ+%%

AL, Tamale @ Drawing Division (23> %, AutoCAD 2002 % fii ] L CHLFEMRK & /EX L T
Wb,
3. Sunyani HFHFTIZEBWNT, IN L~V ORERHE 2 ERS 2 DI MM, Bk 12H &

A%, LaxL7e25 5, Tamale © VRA-NED A D GBI G O 2 24 F~ D i & BtV Tid, #ii -

BIEFREIIA T TN Z LV LT,
4. Sunyani FFETClL. BEAFLISMTHBLOFEEZZ DO N AP B O E#ET — 2 A L T\ D,
5. VRA-NED o 4 ‘&ifiEhing (Upper West, Upper East, Northern, Brong Ahafo) (Zi%. 5 gk
¥PT (Sunyani, Techiman, Wa, Bolgatanga, Tamale) 23& 5 Z & 23H|BH L7z,

PLk




HFF 2006 4F 7 21 H 9 :50~12:00
AT KRS VRA-NED A
%P VRA-NED A
VRA NED Mr. John Quarshie (Technical Manager. ) . Mr. Robert A. Mensah
H & (Senior Project Engineer. )
iESAR MEIE, MATHIE. FHAEE
[T Tala

B D ARRHEOBENC SOV THB Lich & Wiz TV LT DR E iR LT,

1. VRA-NED AFSOFEN » 3550 « ZENILL FO LR,

- 1987 1T VRA-NED 7235832 SAL72 28, FALLARTIE ECG AL D&\ /1tfs &/ NS &7 4 — 8L
FEE/NHFHE T Y » RIZLDIT> T,

*NESIZL W 7V v R&EINE D Kumasi £ CTiEffif#%., SHEP | T A HERE LT\ D, 2008 4F
Kéni;:?4ﬁﬁvyP%ﬁéﬂé:kﬁE@f%éo

2. VRA-NED A7 HAR MIP FHEICHIfF T 2 FHIFLL TDO L B0,

- MPFRAETE L Z L& LT, BET—EAOWBEIRLFINBETH 5,

- 77, BLEMRO R AN 20%E L <, 7 AN S R 5,

- BIfE, VRA-NED 13843 2T LKEHL R % PURC IZHER T THh 523, IR EHLFETH Y |
ZDRIZHONTET RAAAL AL TIZLVY,

'Tﬁb%\&ﬁ%%@ﬁf&<ﬁﬁﬂéﬁﬁ%®#&ﬁ%$@zowf%&ﬁﬁﬁbfibw

« VRA [FFERREMME 2 A L TV D 72 ORI IERS L~ L OWHE iR IR > T\, LL,
M$v«»fi S LV OWNHERRR 720 720 T, BLEHE 21T 2 2 HiEEET 5 1
IWOBEBITHOTIELWEDOHEENRFHRE IV Ho7-, Tema il ECGC ODHHEL L X —23H B3,
FHERE R DT D, iz, Switch Gear (BHFAZR) OFHERE LIRS TV 5, HE Y
F 2 LD DWHERAH IR STV D,

3. BlEEEtEIX, AME=FY v/, BETF v 7, fsHE, R (a7 42 —) SHET
VIR E R = a T VA TIT > TV D0, BIKY A XARERE RO b IRE ST XA kD
by T=HR=AFFS>TWDHMN, A7 Ly Ro— MEXTH D,

4. H—FROBEZE LE LIS LHERIMIT 4 ~ 6 BRI & B L7-23, BB Y
Wk, 2 AERDLZEET D,

5. GIS T —#~X—=Z|Z>\T

BCERIMFEMEICHT20 . T—HR—=ZAEEDT=H GIS Y 7 MEAOEEEZMRELIZEZA

VRA-NED IIEAT 2 EEITZH L EDZ &,

6. A—H—IEIZDOWNT

PEHRM A — & — (credit meter) &7V XA RA—F—HLRIEL T4,
7. KEA{ERIZONWT
M IIECERR S A T 7T L& AutoCAD2002 (2 L D ERR L T 5%




8. ELEFMHIZ >\ T VRA-NED A5 & Area Office D7~ 7 —3 3 v &g,
Area Office 37 —# ZARI~FEH L, AREITFHEA M2 ELEHEE/R T 5, T OMER% Area
Office ~77,
9. ZOMERFRIILLTO LB,
* VRA-NED RENHFE L TV D ENOFEZIGTCOT 7 =N AKRN ) T 7 =7va AD
Hfii % VRA-NED (35> T %,
« FY RS RA=HF—ZONWTIE, BE 20%ETEHELLTED, 2007 5 2008 F(ThiTT
50, 000 HEUERCT TE TH D, #E TR TITE LRI, 40~45% & 70 5,
< SRARIZ DU T, Akosombo FE T 5 Tamale O R REBESEARICITE L AR E LT 77
MLZERRE L TWD, (161kV Kumasi ZFEFT, Tamale ZFEATIC HaxE LTV e,)
- RIFBERCEIC K 2 EBIER T 2P <72, BlEMREE A 4 34.5kV R° 11.5kV & LT 5,
< BIEROMEAIT ) AMO B2, ERERED 90% TH HN, FEBITIT 100%iB THA B L2 1T
I, BB ORRE (injection &) Z1T9,
s ROV TIE, TEFEZFHIRIL 0.95 (2 TH DM, LV BLEFREFHIK CTIX 0.85~0.87 T
b5,
- BRI OW T, BARTFRIL T0~T5%I27e 52, FARHEIL 55~60% Th 5,
Lk




H B 2006 £ 7 21 H (&) 9:00~10:00
AT KRS ECG
Baph - ECG Aft
ECG Mr. David Vukania (Director of Customer Service), Mr.S. Usman
H & (Revenue Manager, Customer Service Directorate)
A KiEH B

P

Vukania B ITBRAERSEIN 22 EOHEL THLI, bbb EHiTETHY . LIRNTER., (R5T%
YL CW D TREBEBERIZOWTIEFIZELY, KFHEICLEWVELEZRLTEY, KiEOE
W/ CIP L7 THAH, ERMEREFHIILLTO LB,

1. ECG & LTIFREE R ATHOWTCIEFICEE R ETE &G L T\ 5, Hiffrrg e 2 & FEEHY
BADW ST THDH, LIzRn> T, KRETE AFBIZOWTORE LIS 2 WG T 5, HATIE
REIZIRNTES DR, WEORBR SN L WEENH I Z TIFLY, (Vukania #5E)

2. BHA—H—IZOVWTITECCGREHRTHLOTHY, FetE LU 20 HFET LI bHr L
W25 TV D BEREIZITTE TV, A—F —EEHERDOIOORBRE X —RHNICH LD
TRFZT L Y35 (2006 47 A 25 HIZEM) . 2 222 BREEN L RoTRY, TV
BV A =R —ZHXIGAER b DE BARNLE L TH 5 2720, (Vukania #5E)

3. BHEBIUZ SN T, G CTHEH . ECGCENSFTFEZ D A — X —&fEt L, fEREL
. BT, TBEFIT4EM (28 H) LINIZKA D EWIHHIEIC /> T0D, Kbty
e, BMEOFEAEH L, S 6228 (14 H) FFleidiudz o220, Ziud PURC 2300
TiEEERH#EL—L (JES) THY ECG & LTUISTFLARTNIEAR SRV, KERa A b LR
MDD BOENDIWADMEL DA N THDLIZORTERICR->TND, bo L AHEMAR
R0 (20A T EOBREEREBIRE T 2 =T  BALOEMHEAE (L7 li5E) ) I
LTH BN, PURC IZIFXEHES WIS WO T, KA TE I W o dOiES % PURC IZH
LTHHx5EHD M7V, (Vukania #5E)

4. BUE, GPSFIMIC L AF/EZRONMEEHRT — 4 X—Afb, EBNA—F—~DTFT—Xai—L1
DIFIC L DEHEE R B, T ) XA RA—F—EADN M oy MR EZToTW5D,
THHICT DIEHATH D, 7V RA—F—F A =% —Fdt, FEREER, £2EBOLHLL
EOILELDOTHD, TV, RA—X—[ILIENIET 7V 8, BEIPEETH D,

(Vukania #3%)
Pk




ELGE 2006 27 21 H (&) 10:30~11:30
HFEEHA ECG A+tt:
A ECG Athig=E
ECG Mr. Kwadwo Obeng (Senior Electrical Engineer, Design & Construction
HiE Division) . Mr. Patrice Afenyo
[iESAEi KHERT B
s

FERERFHIITROLEBY,

1. AFREICHIFRFT D OIIBERECERR i 0 AT - YEIRGETE & SHEP (T X 2 Hi G Bl dE A 0T X 1 B
W5 ThHhoD, SHEPAIZDOWT, aI2=7 4 TREINTEY, ZFMRX OB TE TS5, ECG
DEMATRS 72 b O THRMH T TR R IIIT LI TV 2R, ECG 1X PSSU 2 Ff-> TRV fli-
TW5, (Mr. Obeng)

2. SHEP O3, MOE R o =7 4 #RkH 5, ECG [ZHRIT eV, T2 I 2=F 1 FFERNL
T EED TEREEZEA L, MOE IZELEHE O FREZ T, MOE X7 — 7 AR Ede O’
MEIRG L LEE LU THERETT O, #5i e T SICHZE L TV OFEE~OHER HIT 9,
D% ECGC ~D5| 2P L1MTHOI BET D, B ORE) OEEIL—A ¢ 1, 757, 000 () US$191)
ThHY, RERAKERE 2 2 =7 4 PEZZ2WIEEIZIE MOE R En a5+ 2560 H

%o WTHIZHE X SHEP (X MOE OFRFIETH Y . ECG I1IHEH 721, (Mr. Obeng, Mr. Afenyo)

3. SHEP T L7- i EEEARICE T2 O&M D=2 2 MIKERAMTHY . FEMEIZHOW
T ECG & MOE T LA > T\ 5ikfE, (Mr. Afenyo)

4. BEIHMOFHEHE (Technician 7 7 R) ZHH L7=5E6121X ECG @O L —="Jfai T

BEMHEZITV, DT OIT THET S (FEBRITIX. 80 H OEMEHME. 12 7> H D FEHIFIH,
4 H ORMIHE L 72 %), WHEE X Tema (25 5, (Mr. Afenyo)
Lk




H B 2006 27 25 H (Ck) 9 :00~10 : 00
FHFERER Energy Commission (EC)
A EC A7 1 %

EC Mr. Ofosu Ahenkorah (Acting Executive Secretary)
HifEE Mr. Francis Gbedoy (Chief, Power Division)

GLESARi METE., MAEIE, KRB, FHEEIE

NTFHETE
kN2

ECIE= XX —k 7 Z —2AEROWEIZ DN TZR/LF—KREICHS (advise) T5HETH 5,
TREREHEIILL T LB,

1. i*w¥~ﬁ&&~®&$d1%4$#%2&~kLk&wﬁ IZ EC & PURC M3a% 3L S 72,
BT X —DWEIZHOWTIE FE, LFE. BEODEEE W) FEHABRE-STEY ., 2007 K
EFTICEMTHZ L Lo TND, BLEFELIT> TV DH ECG & VRA-NED OAHI DWW TIX
RESINTND S OOHIBRIZERE STV, miftOEEKEDE N (VRA-NED M EE4)
I DR AL E 2 - O AN FEB STV RV, (Mr. Ahenkorah)
2. HWHBIZOWTIEINEP & SHEP ICL -T2/ U v REMABED SN TWD, Z oW\ orzii)y
®%E%Lowf FBERFEEZ L L TUIRFICR>TVD Z L IFHEETH D, ZOMBEIZEEEL
ﬁ”%%%&bfin?(f% SEHE) DN & T OIS A i TR L, RO FE
’HLb RSO EL R SN T DM EN B DD TIELR WD, (Mr. Gbedoy)
3.%%*%%%%%5@%%%L RNTDHEWNWITATTNGHDLN, £ 9 72iUE SHEP ([ZB L T
RIGATIEIRTE 72 ENCBARD I AT D E GV D O TiE72 Ay, (Mr. Gbedoy)
Pl k




H B 2006 £ 7 3 25 H (k) 10:30~12: 00
AT EBERE - Public Utilities Regulatory Commission (PURC)
R PURC A7 1 A
PURC Mr. Seth Adjei Boye (Technical Manager, Energy)
HifEE Mr. Kwabena Adusei (Assistant Manager, Water)
[iESAEi KiEHI A, A HEE
kN2

PURC X 1997 TR S, AN FE (BERFHE L KEFE) OREE, HEEARER E17
I, ERMERFEHIILITO LB,

Eﬂ%l

1. BREHEIZ OV TIL PURC 235% 3 & U7 1997 A= 4 B3 IEH IRV VK HETE o 72, Z D726, 1998

IZZEIZ Dl 5 EXEHEOSUE (E ) 23MThhz, E72, 1999 4025 2000 HI2HNF TD
<7 ORRBEEREC L o TH— T OWENEK LT27-%, ECG 7 LI AREZIL 22 720,
2001 E2 B MU BT 072 HE B AN FEh S 4Tz, A& DUE I 2003 4F 10 H Th 5, BIFE TITFEH)
BHE AL US ¢ 8. 2/kWh S HWICERE SN TR Y | 4Kk HETH S, (Mr. Boye)

2. it BB B ST D8, BIEOEMEIE 2002~2003 OB KIFICEE SN TWNDHT2H
KN FEELREZEHHELTEBY,, BHETIZZDHRN T - T D O TEREHE L 0 B2 134
BENTWD, EDICHTEFEFE, 77U v ROJERZ ECTRESM O kwh 4720 @813 EH LT
WDHM, FEE, EEBMHOREIL KWh 4720 TIHETFTLTWD, LER->T, MHENNT A
L CHRERRE 2 A MIMITNThH 5, 2005 FICESEEDO L B2 —%2FEfi L7z, 6 ~10%D
B ETFREE DD BREHERNS A BB AR 25% E V) DITE THRBTX LT T ;t?iﬁ
WV, B ADWENHIUTRTILRAT 5, ECG NHBEE 28§, 0 2§EE &> T4k
ZRDDLEVIDTHINITHELL R, TIHIWVoFENDL Y HE LT 5 FEl :ifoeb\o

(Mr. Boye)

3. G TORSMINa 2 RRHERLL W) Z LITHMTE 5, KL L EARET 208137

WA (CEEBEICHRE LT, A OERIZEHLEHEEELZN—ZAICLTH LW,

1

(Mr. Boye)
(FE:z B L TECG IE, IERWMIELARWEY RA[fEL FEL TV 5,)
4. zﬂﬁ%ﬁ (zL7yJ v R) OFEKREFESE (F12FEH7e L) PEIEGEIT O HEICITTITER

Bhé: & 3B MBICRETE 5, (Mr. Boye)
5. ZOMAIZ PURC "B NNT 5 2 LITEKTE, RVEMNO Y —F 7 7 —T7 %5 o THEET
FAUL LV, (Mr. Boye)
—ZOWECTHEBEBEGAHILOREZITO PETHY, ECG & PURC D& H 254 E L=\
DOTEOSMLTUELY, (K E)
LAk




HFF : 2006 4£ 7 H 26 H (UK) 9:00~12: 10
FHFERERS - ECG &' VRA-NED (S/W. M/M i)
Sap - ECG &ik=
ECG. VRA-NED Mr. Cephas Gakpo (ECG. Director of Engineering) . Mr. John Quarshie
H & (VRA-NED, Technical Manager. )
A —F FHT N TETE
i A HHEIE, MAHE, KEEHA, AEFE

1. FHATFHAMER O Draft Scope of Work (25T

- U—7 v a vy 7ORBEHIFILZS HETH Y, % Regional Office > Area Office 7> 6 OB INF 1L

14 ThhHZ MR LT,
T /TR H)IE Engineering Department TX°-> T T, PSSU X° ASPEN (3%2) #Y 7 h& L

TS TWDA, @R 7 e 77 MZEVEE L, BEESEICIERT 5 2 &%%;Lto

CREF AT O RAT O EM T D Z L MR L, o7 n Y el b e T ==X T, 7
= — A OEEINENLATH T DT-DIZ EIRR FHEE1T H Z & 2B LT,

« ICT (Information Communication Technology) D& FEIZOWTHRE L T LW E DD
ECGHIMBH -7,

* R —~OREEFHHEHT D720 K MP A Z B <R T SETEI LW EERE 22T T,

JICARERMOA 7 4 AZAR—=Z WK T, Eaia 7 7 7 L2~ VI —HAPHET L &
THeRBo

2. Minutes of Meeting (22T ik

- % Regional Office =° Area Office D= V=72 X AR EFEIERMMILZ3 ~5 A LETH
HEOEEEZT, HEMMAEET S & L, £io. v AHE L AMBLUIRZERET 572
W, 11/0.4kV —RE B OEELS RN T —Z o H—%FEL, a—hLar P2 e
ML TCE=2Y 7452 Lamitd 2L Lz, BIMEZREE JICA L LTEARETH
503, TREENZ DWW T ICA REIZH WG HE 5 2 & & [B% LTz, 11kV FLAE#R I 600~1, 000ckt,
11/0. 4kV ZJE#E 8,000 &5 (77 77213725 2,000 BLLF) &%, VRA-NED ik T1%
Bl FHZE BTN 1, 600 2 FTfEAEd 5, Hﬁkﬂmmm1VWHED@5Nwﬁ@Tﬁw4@m
—Anar sy MIRERR A EAMEIHIIZ Lo TES 2810k 5, 2o Tid, &
IRORAADEETH D, LV BLEMROT — & 5ok B IL, Biire X LIl m 2 offr D=0 &
VR 22— FEROBIHE R TH D,

U= ay 7RI T —0EME LTEREE ETERMZT JICA REMB AT 5 2 L 250
H.

s RIHHEIZ DWW TIETE 2721 %< E W) BEER & o T2 24 D3 REE & [

- 11KV BLEAREITH 1, 000 LA D . 9B 80%NT VH /LI LTV D,

- 1997 4E1Z Acres International 235F#5 7 Region %y DELEME MIP & ERLFE A TH D03 H < Aa o T
Do




3. ATV a— Ll oW HE
Distribution System Planning Study £ 3 ~522A 42 E+ 5L DI & T, IV AR 2 &
kL7,

¥ 2 : ASPEN X Advanced Systems for Power Engineering ft> = & C, Bz Ea—F—7
077 L& - e LT D,
PLE




H B 2006 27 26 H (k) 14 :30~15:30
FHFEIRERS Solar Light Company
BT Solar Light &%t (72 7)
Solar Light Company | Mr. Mawuli Tse (Director)
Hw#E | A RHERT B
kA

Solar Light Company %, W —FTHNRY =7 =V AT ARFBEFED—DTHY, T—FIZE
T35 Y= = VR ADBURICOWTHER T M L7c, ERERFHITILLTO LB,

1. KB EIZLDHGELIZOWNTIZASA > GEF X DANIDA (7 v ~—7 [EFEBA%T)
DTy NPTOITED, R E TNV, mEHIZR I EEY—E A3 X F (KEEIE
A BERT D2, BWEFTHIEFREEIY 2 D, VXA LRI D ETANERER
UVIRRE, IR 7 EIC oW T E N E N OFTE B T A B KBS T Bk 2 % & L T
HHI03% 0N, (Mr. Tse)

2. Solar Light & U CIEifEh oo i 2s Ll O m O g % & — 7 M TREIR & LT KB E%
BYAT LZRE LTS, ZO7, RGBT 300~400W Th D, 72721, #EEREIT
HED L2, (Mr. Tse)

3. BB 7Y 27 MIEHEMENO TEI L=< 2V, Deng 72 FEF R T Y =7 b
IR e b &5, (Mr. Tse)

4. REVFT v —T®- NoT Y (T4 =T A7) ITHEE, EOMOMEHIFEICT AV D
MBEA LTS, (Mr. Tse)

Lk




SE

2006 27 H 27T H (OK) 9 :00~12: 00

AT KRS ECG
S ECG Engineering Department
ECG Mr. Kwadwo Obeng (Sectional Manager)

HE | A

FHHIE

P4

1. ECG ® Region (Z-2\T

Accra East. Accra West, Ashanti East, Ashanti West, Eastern. Central., Western, \olta. Tema

DFF 9Region TH 5,

72%5. Sub-transmission #3FF1X ECG &N 33kV BLEEMR 2 #liE L T\ 5,

2. ECG %, B—ZKHIHICEIT D 11/0. 4kV EEFHT O _WAERMEORE (77 FA =212k

0 FERE) & 3 H ZEICEMBLTWD, EEMAFFHIILTWD Z &2 5,)

3. BHEINZOWTCIX, HENOBEBNZEREN O 72 & S ICHMARE L, RES KVA %
P, —HEFREIL 3. OkVA~4. 2KVA L\ o T & = A L OFH,

Uk




H 2006 /£ 7 H 27 H 14 : 00~14 : 40
FHFEREES MOE J&7 R34 P —3filt g 7o P12k
I MOE & #}4
7T A« )= | Mr. F.O. Akuffo
HiEa | TRRE
iESAR MEIE., MFHIE
his N2

AR L VAREOMELHTH L 2H & HRSHREIT- 7,

1. H54$R171Z GEDAP (Ghana Energy Development and Access Project) % 2007 41 A X v Bi#h
TE, FrlFHIFHAR 2 2006 49 AIZYRE T &, GEDAP [ZLLF 32D a R —x> MIX D
RSN TN D,

(1) HEE M= R —F b (xFVRA)

(2) EEHR= v R—% (% ECG)

(3) 77®ArzavR—x2 b (PV ZFIH L5 EL)

16,500 5 v —rZ2TELTEY, (3) OT 7 BAaR—x MIOWTIXGEF &
&K 550 7 RV & FAFREZ R FX —DH KIS TE, (3) OT 7RI R—x2 ML,
TA—T =% LTPVEERLTHE Bl e L TREZEBOIMGE END, L—T -
NN 2HIRFE DR — A IR T 5, IRFE I FICERE S iz SHS 23gkE L7 &
O, WIERRRE & ARG PR G LR,

2. MOE D KET RANAYP—=TH DT AN FKIT, b e b &k VRA-NED @ Director T - 7273,
% D% RESPRO @ Director & 72~ 72, BIfEIX MOE IZkT 257 RS —L LTHEEELTWD,
Flo, H R L A7 e v YL TEY, AFD (77 2 ABRIT) B4 TEMTED
T EACFEREIZTOWNWTHE T ARFTENFE LY (ZDOFRICHESE, BRATARFKEDI—
T AT ERIE),

oLk




H I 2006 4F7 H 27 0 (OK) 16 : 00~17 : 15
FHFEIRERS JICA H—F = HHT
BT - JCA 71 —FHEIT irE=
T ICA I —F=FEr | & Eirk, /MHRE., ATEA., AR, /IITE
A A MHIE ., WMFEE, KERIE. FTHEEIE
kN2

A O FRTHERROBE LA L b & BRISEZITT,

1. EGA (KRB G) OFHEEMZENTFEMEICKMRISETUIE I 2, BT, AT —27H)L
F—DBICKEE LML THE BT E I 2, (AFETR)

2. AR 720 TR < FEBARAANE > S DIREN R END E BN BN, BORHIZRE KA
TL B EHNLOFEWABDOBENA VAL CHMITONTFHEER->TLEI RS D, 1
v 7 a L= MRBHOKREENS, o RF—8ZMMLTH L 2R, HIEDIZ/R>TEL WO T
20, (B EFrR)

3. HHERITA GEDAP EfiD7=b DI v a9 AT —FIZik D, 2007 FFD 1 AEHIZA X —
FNOTETH Y | BLEMO T IIAETE & FHERBARPH T 20T, BN NE L 72 5,
MOE O 7 N"AFEMRO 70 Y =7 ha7rT7 LTn5, (KEE)

4. BREHEORBELIZOWTIE, 74 774 VEHEMESRESNTE Y LI OV IR
ERoSTVHLRABRD TRET HDLERD S, (HKHIE)

Lk




H I 2006 4E 7 A 28 H (&) 11:45~12:45
AT RS FEHT—F B A KA
5 fﬁ~%ﬁ¢kﬁ%
H AR KAl THSER., B -SELE. ETMRAR
HifEE | I—FEHr ANTFHTE
GEESEi HHIE., MAFE. KEME. HEEEB
his N2

A & FRTFR AR ROMBECOW T ZTo7ed &, HENEEIT o7,

1. MIM BANEEREKLT, SIW RBITIRMNBHLE 7o TWD 2 E &2, REA~FELIRY . ARER

#. JICA H—FHEHAT T SIW DEL Ei T, GHAR)

2. FWEMD MIP DEZITMH, OKRfEEE)

Hmﬁﬁﬁﬁwﬁﬁﬁmwﬁ%MmewMﬂ&w EREREO R A Rl U7 FHEIC S
WTEHE L TEB LT, £72 1997 FEICFFED MIP 2l = oY v 2 o M HMERL L7228, 10 FE & #%
WL 7272 DFT D MIP 2B T D2 MENRHZT-OTH L, (HKEE)

3. KFHAED CIP X MOE 7223, MOE 1347 7 U v NEEfbE A7 v REIEZNRENED L D

IZEZTNDDh, (KIEAE)

—SHEP (2 X547V v FEIZMOE & LTR->TW5, 77V v Kik, MOE ®HD—i
JRD3 2 25 T4, MOE I SHEP Z#iiT 2 &I Th 508, fFRFHRHIFHTRHRETH D,
Fro, BEERE ARV TREI L AT 2R END LI LRV EWNT RV, (BREE)

4. BARAIIZ MIP EEEOH T, MIEREBELREEICOVWTHEHARREIN TS Z ENMETHLHEAH

9o (KEERE)

Uk




HIEE 2006 -7 J] 28 H 14 : 00~14 : 40

FETFEREES - MOE 7 R 34 H#—
BapT MOE (Ababana F#i#552)
MOE Mr. Ababana
HEE | AR METE, MRS
JCA I —FF#ar | ATHA

hiE N2

AR L VAREOMELHHA LeH &, HRSHEIT- 7,

1. GEDAP |Z 34EN D 44FE R K TH SEMDO T r Y =7 M AEE L TW5, Hikf /& LT ECG
R VRA IZxF T ARG E SR bMET L T\ b, FLMAETORR R ELZD T ry =7 |
OHFTHFT D Z IR DIEA D,

2. AL TPV ITK LT 500 5 — v OEEMEE &) &2 Tl 2 TiE, KNI~ PV D%
B2 SHEICBV TN D,

3. SHEP DA Th A RHHEF O KISz oW TIiE, KEA S 2Ll ERERIE cElx
HHDHZLITH LW LR L TR, A% SHEP IZAEIND TETH D,

4. RESPRO /I~ A X —7 5 L DS TIZ VRA-NED IZWIN EN D Z L I2R > TV, ZDOFF
RS ED 2 LI Le, AR CICRET DBRICRFLLHEER AT O EENMLET,
RESPRO (IR /NVF—HDF/E L L THETHDH, RESPRO LIS, HIFICHERFEE CTX 5 AM
EOBLET DI ENKET, 804 DEEZIIF L7z, OO D AMIT, N2 I EANE
ELO>TND MBI SAND,

5. RESPRO T&{&E L7= SHS O/ 7 U —ag#iid, FIHEN B THAL TIT> TV 5,

6. AFD (7 7 ZBA%T) IC Xk aiFEFHBEICHOWTIE, BfEa L Z 0 FOREITKT L
THYH, MOE & AFD O CFiE DiRHF TH D,

Lk




H B - 2006 27 431 H () 10:20~12:30
HFEEHA ECG Tema hL—=1 2tk & —
S ECG Tema hL—= 2k & —
ECG Mr. Philip K. Sah (Principle) , Mr. CK Lorho, Mr. BD KKoto (Technical
HiE Instructor)
piksdvil KiEHI B, MHEEIE
kA

ECGO Tema b —= 7o Z—%FiM L, LTOFEHIZOWTHR L,

1. WHEXIGE

T L LTE s R 2 A2 L, ECG IC A L72F 2 FERF 40 4Z T AND, 9B 12410%
BRI OMICELEMOMERFE L (0&M) HE~, 7% O 28 £ 1XBLFEMRD 7 — 7 )V EEECBL B AR
AR PEE LT, 8 2 H AN CHEBEHE 21T 5, £ Dk, OJT & L TEEDEIL T 12 72 H
MFEMmIEZZ T 725 & FHO, AFHERRIZ T 4 2> H B OERENHER . B AT WA,
WEIND,

2. WHENZSEEZE

IEATOME, & U TEERSCHEREE D O&M, BLEMRE DRSS O&M, Bl 7 — 7 /L5t
(r—onaA b)) EEOIENRD S,

Bl DZRZE8 (OHL) 1%, 33kV. 11KV K Tr430V/240V OMEFFE AT TEB Y, £7-, I
T — 7 IV OREGEEREMHE L. 11KV X° 430V/240V 721 TH 5,

BUE & D AR s 1t < . BT es, BTARIERE, FTIRGEREAS. 33/11kV 2. BMVA ZJEg7p &
DOHF LUMEER M EL 72 DT 1996 FFIZHEE L TWAN, WERICH X 2WIRITH 5,

Kb —=2 7% 7 —OHHEELHHEAEDK 51X ECG AL HTWS, o FHIAH &
LCiE, R, K, Eif, THEREOERHRSH D, KL —= 7o 2 — 138 NOHIiHE
77 NMIFHEL TV A2, R - B EOIEEMTFTMOMHE S ECC AN Y L —=7
U F i ZIEH L TRo TV 5D,

3. AMERGHE

WHEAE (36 44725 39 4~ H) 721 Tl WMEREEOHWE LEIE LHFEL TWD, A
L—=V 7% Z—13, ECG OFAWHETZ T T/l | BEMXZITAT 5 VRA ORLE OMFHE,
Zepk - WB e MO SO ENHEIZ B> TW 5, £ 9 W o AN OME I BT 5 E T E -
TWb, LER> T, PEWITIZEREFETH L, KL —=0 780 & —CIEERMICAI L7 HE
MNTEDHDT, VUoET, TAV2 VT RENSOIMEL D D,

4 . WFFEHiEE O FERECHEM DRI

1KV R LV O —T7 0 a A > b, 33kV~LV £ TORERERIHE (& LTy, £F
2RO 0&M HDFH AT > T\ 5, e A IAIZ, ECG Ol LTI XA 7 LI-kaTh D,

BRI, BHRBENOBBENRZHY, FL—=u B 2 —AKRLH LVERAEA LT
HEIDEFHELTWDD, EIUE > TR,

5. WHMEMIERERT O A M
WHERMIRR Do & LT LS (CB 02 Egw) . i@l DA EARGEL T D, DLk




H B 2006 £ 8 1 1 H (k) 9:10~10 : 30
AT KRS ECG A5
S ECG Customer Service Department
ECG Mr. David BM Vukania (Director of Customer Service), Mr. S. Usman
H & (Revenue Manager)
A KEHE. HHEFE

P

ECG O —E A Zaf L. L FOFEIHICOWTHERS L7z,

1. BRI 2N T

7 L BT T ORI AR 2 1295 & L THHFHOERMITBEH LV, KAUFEFZTH D
VALCO ~DELEHIZBURM 2B S & 0 BEME N L BRE I TE Y VALCO [T DE
DIRWEER L NWZ 5,
2. Z7URA RA=F—ZDONT

TR RRA=F—ZONTIE, FROBGREZEAL>OH 5, FAUIA RIS EE ARME
NHBEOREZ BB TEd~A/un7 ey E2NBE LT A AROLOTH D,
3. FEREEFCONT

BE, MABEIHNFEEZOMBERNICHRE STV DA, BRI OEITEH NI BT
WD TAREFANTEX o oTz, FLIITELETEYOIMIRETH L H>FEEL TV 5D,
4. BREHEEBINOFRE

KEONEZEG DT D DE=42 1 7 EXEHEFERK - B DTZD D~ N T —DERAR
B E ] O E 22 EL L OBMBRD D, Hifte 2%, BETHIEEAD TE 503, e 20
B I TIE R0,
5. VRA 76 DO NE I EHEIZ DN T

%D DIMEHRITAE S PEEILH D O D | EAMEFEIZ OV T IZIE 3FEMITTBREE TH 5,
—J7. FEBMEE O b SEMIME LT LTy, BHe B BRI A 25 b D TH D,

Pk




H K 2006 -8 H2H (/K) 8:30~9:00
FHFEREES Environmental Protection Agency
S EPA Information Center
HE#E | EPA Mr. Barrier (Information center)
A KiEH B, FHEEE
ek

EIA OBLANZSWTIE 1999 FITHIE S TLIE, ZH X720, BIUEDOHANT XA ZRCERITD
WTIXEIA OXfG & 7o TV, KIPEER EDOBED EIA LAR— F BB T 5, EIA BFRG
Lo TV D FHELITHNINANA R THEZ FT 235512 Environmental Permit Z 48 & 3535
AR D, Z OHEIZIE Environmental Management Plan (22T EPA ~#5 L CPermit 26 5 9,
HANZ XAuE, 74 —BARBOLEER EN TS T 5 X 9 7288, BB DV TIE Permit

DRIGE L ITHE S TVARN,)
PLE




SIS 2006 4E8 H 2 H (K) 10 : 00~11: 15
AT KRS ECG A
Sl ECG A
ECG Mr. Cephas Gakpo, Mr. Ebenezer Baiden, Ms. Jaqueline Ofori Atta,
H & Mr. Albert Sowah (Electrical Engineer)
[ ESARi KRR
02—V Mr. Albert Jowah, Mr. David Acheampong
= NI SN

hiE N2

FlEMRDOT — % v —FHc >\ T, FHEME S EAR « FAM - AR ORRENS 3~ 2
BE LT 2 & 248, 2K LT, ECG HifiElE d Mr. Gakpo 73, 1 AHHIZ Lo2vh <0
DI2VWOT, MHEKOE S &9 REAA - FAN - BAMOEMZR 3 >OA T AV —45317T4~5
LD 7 4 —F G, o 2 - FEHdlin 2oH#EE 245 2 LIFERTH Y, 100 LLED
T4 —=HDT—Fa N —N0ETHDH EFE,

RMFEZREEHOTRBEEICIL, a—Ara Py "ORBEPLETH D & YNNG, 1
AFHAITEIZ DWW T JICA AL & % L€, & Tk - HIEICOW T ECG #ilifEic#tr Lz |k
T, kitm—dvarstuy o MK L, REE LD L E LT,

Y




BEARBRTEE

1. ECG Kumasi Bt®E T A7 A (2006 47 H 20 HH%2
(1) hAZ~—F & —HHPND 11kV/0. 4/0. 2kV Substation 7% fifitl 2
BIEFRREIT 500kKVA T3 7 4 —H, 17 4 — % FH#) 200kVA FEEE CHRHMAIIZIT RMU (Ring
Main Unit) 57:UT& 2,
(2) Kumasi/Ridge 33/11kV Primary Substation (STATION A) {2

BB % VRA Kumasi 161/33kV &8 161/11kV BEFSIE. LLTFO X 9 ICEB IS 25217
TW5,

IEES 161/33kV 66MVA., 33kV BLERE 2 7 4 — & K OVEES 161/11kV 33MVA 11kV BlE#R

374 —H

ZERS 33/11KV 20MVA ZEZR 2 & (9B 1 BT T1H)
(3) 161KV EEHELIZHONT
161KV EEHEE OMIFREZ 30kV & L <% 20kV HATEAMG LTV 5, &9 1A 161kV
EEMRICER SN TWD4EEY 77 kb (Shunt Reactor) 7267 7 0 RIZ#E LZOHES]I -
EoTETHEHLTWS, FTREMH,

30kV or 20kV

161kV

2. VRA-NED OZEEFT L OEEMR (2006 4 7 A 21 HHHLR
(1) 161/34.5V K1Y 161/11kV @ Tamale Z8 & A

- BJEZR 161/34.5/11kV 20 MVA 232 &, HRREEIL 2TMW T, ZE# 1 64720 14MW ()
#0.85 T, 16.5MVA) Th D,

«34.5kV 7 4 —HZ1E, No. 1 BJEZN 3 7 4 — % T No. 2EEZRT2 74—, 11KV 7 4 — X%
No. 1 EJE&RH 6 7 4 —H, No. 2EJE4RMNDE 7 4 —H L7 o TnD,

« 161KV EFERR O HIFRER D 30kV KON 20kV & Techiman (ZHEHMD Y 77 ML DH v TFF 2Py
—Z&fioT 3$ﬁ® 34.5kV R° 11KV 15T\ 5, R4 V77 MREMI TS, 36
NEHAT, 1BR™THER>TW\WD, (Techiman2 . Tamale 2 &)

~T§E%BF'%‘C‘&:L PER A — 2 —T21F T, TV RA—FZ—ARGE) L—CHE)
FRAKRY L—OKRIEBIT-oTEY | WELIL3HA—F =AM 40 &, HFEA—%—7% 200
BEEEOZ &, BEIZ24 THIGLTWD,



1) 7V~ KA—=% (VRA-NED)

FEOBEEDA =X —ORIZTEROXTRHY, TNENOLFIILLTOERTH 5,

T : Total used unit (JHEE &)
R : Total remaining unit
(71— FOESIHE T REfR &)
L : Low unit remaining indicator
(71— FOBIHE WREIREN DN T & 2 FR)
C : Power supply cut caution
(B fiAa DI )
P : Energy consumption speed (757771453 %)

k AT, BMOBAEBFHMEHIN WL, BEAHEENKREWERBEEHOTICHDHH
MEDEHAREN R 720 | BHHEEDR D720 EERGEENEL 2D, RA—F—TliX, Rn7 7
OEWEN LR OMBITHY L, BHMHEDKE T IUTRPEENEL 720 . EBAHWEEN/ DS TV
SRR EE N EL 72 D,

2) Pole-mounted = RIZEE T
50, 100, 200kVA F Tix, BAEICOB T 433V ICEE LTREL TV 5,
11kV/433V 200kVA 1 2°FFIC>& 500m FREE £ T LV (IKF) BlEMZ LM TE D,
3) BANRIZEENT— 1 &£ RMU (Ring Main Ring) (22T
11kV/433V 500kVA LV I3 7 ¢ —& | #Eifi% A-Y FXTH 5,
4) BARIZEERT— 21220 T
11kV/433V 1000kVA LV X3 7 ¢ —# | fEfRILY -A FXTH 5,



Ring Main Unit

A1kV / \11kV
Ta—R
11 k V/433V
Load

OB, PUESEE EBEOMGHE LTEDNLTWD, 1RO Y FERRO P ST SE R
%ﬁEE L CHim I8 LTV 5,
- BIEEROR B EFRE) 2172 ROAMOBRIEL, ERAED 90% THHH, EEEIZIE 100%
MCHEREEZIT-720 ., FIHEABEFORKE (ECG Tl injection &V > T %) Z{T-> T 5D,
« JIRIZOWTI, TEFEFHITIL 0. 95 %aar“fa%érbx LV Bl EF I Tl 0. 85~0. 87 TH 5,
- ARPRIZONTIE, HAMERIL 70~T5%I272 528, HFAMEIT 55~60% Th 5,
- Load Dispatching Center ((37EFT) 13 Akosombo {24 ¥ . System Control Center (GRFHIFIIT) 1+ Tema
2o 5,

3. Akosombo /K /JFEFT (2006 H 7 H 24 A L)
(1) FEs

1961 4 : "k T,

1966 4F : 1 5~ 4 Sk $£ TH T (Commissioning) HAERE 14TMW 28 4 5 TA A & 588MW
DIKFIFEEHT D TERL

1972 4F : 5 SR N6 SRR T, HEA R 162MW 23 2 15 TiF 324MW OEERINN, &7 T 912M

DEEEHTHKNEERE 2D,

1990 4 : U R Y 77y =7 MiRbA
(AGSRP : Akosombo Generation Station Retrofit Project)

1993 4+ 4 548V NU Y L TET,

1999 4F : U XU U ZHBAL, 2005 4558 T, TOfER, 30 M OFMIEMTIC L 0 B E 17T0MW
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1. Placement of the Previous Minutes of Meeting
Both sides agreed that the understanding of the items other than those mentioned in this Minutes of
Meetings remains unchanged from the one mutually confirmed in the Minutes of Meetings signed on 28 July,

2006.
2. Title of the Stndy

Both sides agreed that the title of this development study shall be changed from “Distribution System
Master Plan Study for Ghana” to “Power Distribution System Master Plan Study for Ghana”.
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I. INTRODUCTION

In response to the official request of the Government of the Republic of Ghana (hereinafter referred to as
“the Government of Ghana™), the Government of Japan decided fo conduct the Power Distribution System
Master Plan Study (hereinafier referred to as "the Study") in accordance with the relevant laws and
regulations as part of the technical cooperation program of the Government of Japan.

Accordingly, the Japan International Cooperation Agency (hereinafter referred to as "JICA"), the official
agency responsible for the implementation of the technical cooperation programs of the Government of

Japan, will jointly undertake the Study with the authorities concerned of the Government of Ghana.
The present document sets forth the Scope of Work with regard to the Study.

II. OBJECTIVES OF THE STUDY

The objectives of the Study are:

1. To formulate National Master Plan of power distribution system development for ten 10 years, which
includes renewal, upgrade and extension plans of power distribution systems, and some recommendations
for improving power distribution business technically and financially; and

2. To transfer relevant skills and technologies to counterpart personnel.
ITII. STUDY AREA
The Study will cover entire area of Ghana.

1V, SCOPE OF THE STUDY

In order to achieve the objectives mentioned above, the Scope of Work for the Study will cover the
following items. All work will be done by JICA Study Team (hereinafter referred to as “the Team”) in
collaboration with the related organizations such as Ministry of Energy (hereinafter referred to as "MOE"),
Electricity Company of Ghana (hereinafier referred to as "ECG") and Northern Electricity Department of
Volta River Authority (hereinafter referred to as "VRA-NED").

1. Data and Information Collection

Relevant information and data will be collected and analyzed in order to formulate the framework of the

Master Plan. The relevant information and data include:

1.1 Laws and regulations; EE 1 i

ﬁéﬂ
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1.2 Organization siructures; and

1.3 Study reports such as the master plan report for generation and transmission systems of Volta River
Authority (hereinafter referred to as "VRA"), and the previous master plan reports for power distribution
systems and rural electrification including “The Master Plan Study on Rural Electrification Using Renewable
Energy Resources in the Northern Part of the Republic of Ghana”.

2, Power Distribution System Planning Study

Present power distribution systems throughout the country will be examined and analyzed by the regional
offices of ECG and the area offices of VRA-NED for formulating reinforcement (renewal and upgrading)
and extension plans for ten (10) years. The Team will assist regional and area planning engineers for the
examinations and analysis through the workshops in Acecra. During the course of the planning study, the
regional and area engineers need to enhance their planning knowledge and skills for preparing the Master
Plan. .

2.1 Preliminary Investigation _

The Team will visit several regional and area offices under their responsibilities, where the Team will
investigate and examine the present ability of the regional and area offices for carmrying out the system
analysis and planming. Based on the preliminary investigation in collaboration with ECG and VRA-NED, the
Team will study and prepare the method and procedure of the system planning including the criteria of grid
extension, data base development, demand forecast and power distribution line analysis using an appropriate
computer-programme on generic software. The team will also study and prepare the training programme for
the first workshop in Accra and the procedure for the system planning study.

2.2 First Workshop

The first workshop will be held in Accra. One planning engineer from respective regional and area
offices will attend the workshop. In the workshop, the framework and methodology of system planning
inciuding database development will be discussed and agreed. Then, the method of database development,
demand forecast and power distribution line analysis using the computer programme will be explained and
discussed for the planning engineers, so that they will be able to carry out database development, demand
forecast, and system analysis of their power distribution systems for preparing the power distribution
reinforcement and extension plans for 10 years. At the same time, method of prioritization of reinforcement
and extension plans will be discussed.

2.3 Power Distribution System Planning Work by Regional and Area Engineers

The planning engineers will carry out their database development and planning work in their respective
regions and areas, based on the training and instructions gained in the workshop. The Team will assist the
engineers through e-mail for their work. The regional and area offices in collaboration with their respective
head offices of ECG and VRA-NED are responsible for submitting the reinforcement and extension plans
together with their database before the date mutually agreed upon between ECG and VRA-NED, and the

Team.
2.4 Second Workshop _ 23“
%&/_ 7‘/
Ay
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The second workshop will be held in Accra after the Team reviewed the reinforcement and extension
plans that had been submitted before the mutually agreed date. The same planning engineers who attended
the first workshop will attend the second workshop. In the second workshop, the system planning work by
the planning engineers will be reviewed based on their working result already submitted, and the
improvement of the system planning capacity of regional and area offices will be discussed and
recommendations will be made.

2.5 Prioritization of Reinforcement and Extension Plans

Based on the discussion during the first and second workshops, criteria for prioritizing the reinforcement
and extension plans will be prepared, and the criteria will be applied to the reinforcement and extension
plans for preparing the Power Distribution System Master Plan.

2.6 Preparation of Manuals

Based on the preliminary investigation and two workshops, the Team will prepare the manuals in
collaboration with ECG and VRA-NED for system planning for regional and area offices, and ECG and
VRA-NED head offices.

3. Economic and Financial Analysis

Economic and financial aspects of power distribution system planning and power distribution business
will be studied.
3.1 Economic analysis
3.1.1 Investigation of willingness to pay and cost of un-served energy

In order to estimate the amount of willingness to pay for electricity where there is no elecfricity,
expenditures for and usage of alternative energy resources such as kerosene, candles, and dry cells wili be
investigated in Southern Ghana. The report of “The Master Plan Study on Rural Electrification Using
Renewable Energy Resources in the Northern Part of the Republic of Ghana” will be used for the same data
in Northern Ghana. At the same time, cost of un-served energy, which is caused by insufficient quality of
electricity, and outage, will be investigated in urban and rural areas. The data obtained by the investigation of
willingness to pay and cost of un-served energy will be used further for electricity tariff study and
calculation of Economic Internal Rate of Return (EIRR).
3.1.2 Investigation for Electricity Demand

Electrified communities in Southern Ghana will be investigated in order to find out the power demand
and usage after electrification. The report of “The Master Plan Study on Rural Electrification Using
Renewable Energy Resources in the Northern Part of the Republic of Ghana” will be used for the same data
and information in Northern Ghana. At the same time, the demand investigation in urban areas will be also
carried out. The data and information obtained by the investigation will be used to review the parameters for
the system planning.
3.1.3 Measurement of Technical Loss

Sample measurement of technical loss will be carried out. Existing power distribution systems will be

analyzed and some model systems will be identified so that the models will be able to represent the existing
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distribution systems. The loss measurement will be carried out for the selected power distribution systems.
Measured technical loss will be used further for economic and financial analyses.
3.1.4 Calculation of Long-Run-Marginal Cost (LRMC)

Calculation of LRMC will be carried out based on the Power Distribution System Master Plan. The
change in amount of LRMC will be studied according to the different criteria of extending power distribution
lines. The master plan of long-term transmission and generation development will be investigated for
obtaining the data and information of LRMC in transmission and generation sub-sectors. The LRMC from
generation to power distribution will be estimated for further study and analysis.

3.1.5 Tariff Study

The process of tariff preparation for a power distribution company using existing data and information
will be formulated. Based on the information and data of willingness to pay for electricity and LRMC, the
present tariff including “life line” arrangement will be analyzed for tariff policy suggestion.

3.1.6 Calculation of Economic Internal Rate of Return (EIRR)

In order to analyze the economic feasibility, EIRR will be calculated for Power Distribution System
Master Plan. A
3.2 Financial analysis
3.2.1 Analysis of Financial Status of ECG and VRA-NED

Financial status of ECG and VRA-NED will be analyzed for identifying financial issues.

3.2.2 Tariff Study

The present tariff including “life line” arrangement will be analyzed based on the cost recovery
requirement for financial sustainability.

3.2.3 Calculation of Financial Internal Rate of Return (FIRR)

In order to analyze the financial feasibility, FIRR will be calculated for Power Distribution System
Master Plan.

4. Study for Power Distribution Business Improvement

In addition to the comprehensive power distribution system planning, ECG and VRA-NED face various
issues of business planning and operation. The following issues will be investigated and some suggestions
for improving ECG and VRA-NED business planning and operation will be made.
4.1 Human Resource Development Plan

The present plan of human resource development for technicians, engineers and managers will be
investigated and examined. The training centers of ECG and VRA-NED will be investigated for meeting the
future demand for human resources of operation and maintenance. At the same time, training needs for
middle class personnel such as engineers and managers will be assessed. Human Resource Development
Plan will be prepared based on the examinations, investigation and assessment.
4.2 Power Distribution Monitoring and Maintenance Plan

In order to identify technical loss and non-technical loss of power distribution systems, power

distribution monitoring plans will be prepared based on the investigation of existing feeder lines. At the same



time, maintenance management plans for improving the maintenance of power distribution systems and
outage mitigation will be prepared.
4.3 Charge Collection Improvement Plan

Based on the assessment of the present situation and conditions of eleciricity charge collection, some
practical methods and policy recommendations for improving the charge collection rate will be suggested.
4.4 Utilization Plan of Information and Communication Technology (ICT) for Business Management

In order to improve the efficiency of power distribution business management, utilization of ICT will be
investigated and suggested. The usage of ICT for business management includes billing system, inventory
management for power distribufion equipment, and fault reporting system
4.5 On-Grid and Off-Grid Electrification Planning

Based on the economic and financial analysis, the appropriate complementarity between on-grid and
off-grid electrification will be studied and suggested in consideration of reducing the financial burden
incurred on ECG and VRA-NED.
5. Post Study Review

The post study review will be carried out for a few high priority plans in order to confirm a;nd justify the
results of the Master Plan. The review includes power demand forecast, cost estimation, financial and
cconomic viability for extension and reinforcement of power distribution lines. The result of the post study
review will be reflected in the Master Plan for finalizing the Study.
The post study review includes:
+ Site reconnaissance survey ;
+ Plan and design;
+ Economic and financial viabilities; and

« Environmental consideration

6. Preparation of Master Plan

The Master Plan will be prepared by integrating the above studies, investigations, assessments, and
analysis. The Master Plan will include following items.
6.1 Power Distribution System Master Plan and Investment Plan

The Power Distribution System Master Plan will consist of power distribution system reinforcement
plans and extension plans with clear-cut priorities. The investment plan will include annual amount of
disbursement necessary for implementing the Power Distribution System Master Plan. The investment plan
will also include some possible financial sources for implementation.
6.2 Power Distribution System Planning Manual

The power distribution planning manual will include the method of demand forecast, method of power
distribution line analysis and database development, method of cost estimate, documentation method of the
system planning, and criteria for power distribution extension and prioritization.
6.3 Economic and Financial Analysis

The economic and financial analysis will include the investigation of willingness fo pay and cost of
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un-served energy, electricity demand investigation, LRMC analysis, tariff study, and economic and financial
feasibility. -
6.4 Business Improvement Plans

The business improvement plans will include human resource development plans, power distribution
monitoring and maintenance plans, charge collection improvement plans, utilization plan of ICT, and on-grid
and off-grid electrification planning method.
6.5 Policy Recommendation

The policy recommendation will include eleciricity tariff policy, and rural electrification policy for
introducing the complementarity of on-grid and off-grid electrification.
6.6 Implementation Prograrmnme

The implementation programme will include:

The implementation plan of Power Distribution System Master Plan, which will be implemented in
phases; and

The implementation plans of human resource development, power distribution monitoring and

maintenance management, introduction of complementarity between on-grid and off-grid elecitriﬁcation,

and other plans and policies necessary for fulfilling the objectives of the Master Plan.

V. SCHEDULE OF THE STUDY

The Study will be carried out in accordance with the tentative schedule as attached in the APPENDIX L
The schedule is tentative and would be modified subject to the agreement upon any necessity that may arise

during the course of the Study.
VI. REPORTS
JICA shall prepare and submit the following reports to the Government of Ghana.

1. Inception Report
Twenty (20) copies in English will be submitted at the commencement of the first work period in Ghana.
This report will contain the schedule and methodology of the Study as well.

2. Interim Report
Twenty (20) copies in English wil! be submitied before the second workshop in Ghana, This report will
summarize the findings of the first and second stage of the Study, and include the draft of the reinforcement

and extension plan and policy recommendation for power distribution business.

3. Draft Final Report:
Thirty (30) copies in English will be submitted at the end of the last work period in\Ghana. The
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Government of Ghana shall submit its comments within one (1) month after the receipt of the Draft Final

Report.
4. Final Report:

Thirty (30) copies in English will:be submitted within two (2) months after the receipt of the comments
on the Draft Final Report.

VIL. DIVISION OF TECHNICAL UNDERTAKINGS

The division of technical undertakings by JICA, MOE, ECG and VRA-NED is detailed in APPENDYIX II
attached herewith.

VIII. GNDERTAKINGS OF THE GOVERNMENT OF GHANA

1. To facilitate the smooth conduct of the Study; the Government of Ghana shall take necessary measures:

(1) To permit the members of the Team to enter, leave and stay in Ghana for the duration of their
assignments therein and exempt them from foreign registration requirements and consular fees;

(2) To exempt the members of the Team from taxes, duties and any other charges on equipment, machinery
and other material brought into Ghana for the implementation of the Study;

(3) To exempt the members of the Team from income tax and charges of any kind imposed on or in
comnection with any emoluments or allowances paid to the members of the team for their services in
connection with the implementation of the Study; and

(4) To provide necessary facilities to the Team for the remittance as well as utilization of the funds

introduced into Ghana from Japan in connection with the implementation of the study.

2. The Government of Ghana shall bear claims, if any arises, against the members of the Team resulting
from, occurring in the course of, or otherwise connected with, the discharge of their duties in the
implementatic;n of the Study, except when such claims arise from gross negligence or willful misconduct on
the part of the Team.

3. MOE, ECG and VRA-NED shall act as the counterpart agencies to the Team and will assist in the
coordinating of the Study with other governmental and non-governmental organizations concemed for the

smooth implementation of the Study.

4. MOE, ECG and VRA-NED shall, at its own expense, provide the Team with the following, in cooperation

with other organizations concerned:

(1) Security-related information on as well as measures to ensure the safety of the Team; -
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(2) Information on as well as support in obtaining medical service;

(3) Available data (including maps and photographs) and information related to the Study;
(4) Counterpart personnel;

(5) Suitable office space with necessary equipment; and

(6) Credentials or identification cards.

IX. UNDERTAKINGS OF JICA

For the implementation of the Study, JICA shall take the following measures:

(1) To dispatch, at its own expense, the Team to Ghana.
(2) To pursue technology transfer to the Ghana counterpart personnel in the course of the Study.

X. OTHERS

JICA, MOE, ECG and VRA-NED shall consult with each other in respect of any matter that may arise

from or in connection with the Study.

APPENDIX I: Tentative Study Schedule
APPENDIX II: Division of Technical Undertakings
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