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% NuScale’s Emergency Planning Zone boundary methodology validated by the U.S. Nuclear
Regulatory Commission Advisory Committee on Reactor Safeguards | NuScale Power
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Regulatory Commission (Amendment) Act, 2020 (Act800){Z TE:ET)
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KEAEPLETAEKETZ R—ZA L DOMNREN T & NS,

— T, FEBROEBR TG EE O TN XS D B FETER NuScale #1235
W 5 RN A, TIES A~ AR O W THRET 2 0ER D D,

2.1.3 NuScale fHHEE S nt R & DR OELE

H—F CHE XN A VOYGR™E A 71t A 25T, KETO VOYGR™E A 7' 1
TR EDLENOLULTOELE AT T2,

<FFRu otz >

=BT DR IR EITEARFOF R 7 1 AL, NRA VLS 36 5~ 42
Kl snn B0, A MEE — TEERAEEA) — [EshEs) — R
EiRETE A GUEISAT) | — [BUEEEEA (BBHERTRD | — NEEEPEA &
K7 A TOFRAMNRKRD LD, ZiiE, IAEA Safety Standards  “Licensing
Process for Nuclear Installations” (N0.SSG-12)“|ZHih-7=7 kA L7a-> T 5,

—J7, KIETO VOYGRMEARFOFFRA[ 7 1 A TlL, A NFEh - deaigk
A - EHERTREA NS — A L7 ( [Combined Operational License (COL)] ) 23£¢H
ENTHY, coLHufFth, dak - 3UEES - His TR~ 2 ENAETh D, =
D EME, H—FTOEARRL, KE LA, EIEFARE TIC LD £ < ORFEN
WMEE LD | B RERNRAET L Z ENEESIND,

NRA V£ 36 o~ 42 DA PR A B = X, HHREIIT L CHFE Tt = 1E¥E
DITZDHDIRDD, HHWE, FRIOFFRAIZEG LW RO 7 v & R (2T
ZEMTERVDONEW S JETIEFALINLR Y, BIRO L B0 | BIFER TATFIZ
IZE > TRV NRAEZ ST A0 ORI K ESNTEBY 9. 2HHTED
FERTFRA o ARNHE SN L EZ NS,

13 https://www.gsa.gov.gh/wp-content/uploads/2018/08/2018-Catalogue-of-Ghana-Standards.pdf
14 https://www-pub.iaea.org/MTCD/Publications/PDF/Pub1468 web.pdf
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IEFH ORI

FAEARHANZ B W TEFFR TS 7 e AP Tnbd b o0, EFH
DA H—7 2= ARERENTAETH V. BRI T, S0 OFRERI A, oy
B OFFRATBIFC ED X DI B 5 X D050 T EREEL U,

Bz X, EABRRAITIEIT A, TEPA IZ X % FHaiaF il 8 U\ BOMFFS B 378 7] &
HC&E720 ) EHESITWZ2Y, NRAJERIERHS TR 0 E % £ 5 F
FEITOWTIEL, NRA DI 72 BEZFITT 5 LiEfLESNUGI Sz, 7272, 26
LOWETBIE, oA HE STV NRA DAFRITARNCR D H5 EPA DHERIHF
A OMFMEIZONWTHIRATH Y . EPA NFEi T DEREEOHEESC K A I 7
L NRADNENET HH A NEERH A I v 7 L OBURMEZRT 2 Z L IIN#MTH
DM, AHOEDEEFIZLVRAMKICR D Z EnifEsn s,

[RIRRIZ . BERRFF AN DWW TIL, NRAJEICE S &R ) EATO %I L T NRA
#%®um7ﬁﬁ@MET%5ﬁ —J7, HGBIRIERCEBREHAITIX, —EEY

;dbfﬂﬁl:n-l'ﬁé)%’ ié@anq:T%D@ I*I ?51’5&%73%&%@5#%.@%
T, H5 BIRESCEZEH AT NRA V5 ERFZ % ZHETAM TN TNz &
6 BIRERTIE, WATLCEFRI 2S5 EESND N, 5%, SGETHMND5
AREELH Y FERALETH D,

Fo, R IREBOEAZIUICPPP FEL L TERAT L Z L o2 5A, Bk
D PPPIEIZIEE SN TCHEIESIND M, PPP RRHFEZ L L TAILTIEHZA I T L,
EPA {EICEE D S BRIEREFRE ] 7' 1 B A2 NRA VEIZEE S —HOFFRA[ ek R &
DOFFNRAV, Fio, ALATNC ECIEIZHE S FEHBHE T L TB LERH LD
DEIZOWTHRHTH 5, BRFS CTEETEFENRHTH 5720, 4 lali prp
BT 2B LT 7208, BETEOFEBHL NI/ IRE., T OMRETEIC
WL L 72 B ENIES MR L. MBS SOBREEZH LT 20N ERH 5,

<FFRR A O HFEHE >

KETO VOYGR™ME A 7' 1 A 2B\ TIE, N ¥ —Th D NuScale 173 Design
Certificate (DC) D HIFE#E . F2£#E TdH 5 UAMPS 7% Combined Operational License (COL)
DOHFEH L2 P 2D T D, —FH, NRAESEAHIIZ D L5 —F 0
AT, HE5EIT TPerson] THEERLIN TRV, F¥EEH, XU ¥ —  EPCa 7
7 2 —EDOWELNEN, — 5T, JRFNBEFHEICOWTIFEEENELE AT D
knaﬁzéh—(b\é Eng, %{%%Fﬁ—(@uuuﬂa/\bﬁb)zg&fﬁé

728, EC{ERPPPIETIIHFEE AN EOBEHENED HILTWDH T, HexEff:
TN S D, Fio. NRATEIZOW TIEBIR A THEEE OB EMHIZHOWT
IZED BN TRV, FAHRANCHE SN /L H D720, ATk, TDOMA
WZOWTHIERPMLETH 5,

< BSOS >

PPP LTI, RMAEZERERHIIIN —F A @4 28 % 5 BLHEE A Jgﬁ'aff%b?
G2 8RR EINTWDS, Eiz, ECIED MR TIXEAMAGRESRIC
BIMFRERO FEMENRE SN TN D, TNH6OFIAVRT ERBY | Bl 4§LI
T D EEEDOFERCEMAIHOBLE NG b BIHIERENEE S5 rTREMEITE V., fﬁ
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HIEANTH D Z &0, BIMFERO®E I N T v Y =7 FSmEEOFFRR W] RO
PR R DAL HDH LD, ZORIZOVWTHIERNPKLETH D,

22 BRERERE-RE/RE/EE~OEBEN LR

EREER SN (BIA) 1R T OREBEBEANDOAGEERD DL RKE 2T ok ATHY, 7
T v MERSCHEIRIZE, BEITHUEREA~L O SNOHHEBIZOWTIER L, 7F
L CEAETED bNAERFHA M -T N Ty haED D FTEHE
LD,

AEITIE, BIEIOES T T S - BREE S RN (ESIA) (ZBET 554
RHA R I ESIA FIEER EHFRAI 0 2OR[ELITo7-, FAEZE L, ESIA
OFEIE B CBRELESCTR I Yo A CET 2 FHEHOME 21772, £/, ik
FUCBT 2 HHEERRE | HEAEEPMED SV K TR EFTO ESIA Bl H 25 L L,

221 H—FITHBIT 5 EIA EERR

AETIIEDIZ, A —TIZBT DR S FEEIEADOTZ OO EIA BT 5 EERE
TEHIZ DU CATEHER . 88 H2MEE S5 EIA DIESCH A KOEHIRIIZ DUV TH
BEAT ST,

2211 REREMCEET IESOCRETMOTA T4

H—F D EIA ZATET 5 OIIRERER (EPA) TE D& E| & F#51X Environmental
Protect Agency ACT (Act 490) ([Z/ED H AL TV 5, EPA 0)/\JE web site’®7)r 5 AFA[HEZR
EIA AR DIETRAA RIZUTTHY ., ZNHIZESKERFATHESND T —TFT D
EIA IZOWTREHT 5,

1. Environmental Protect Agency Act (Act 490)
2. Environmental assessment regulations (LI1652)

3. GUIDELINES FOR OBTAINING ENVIRONMENTAL PERMITS FOR LARGE SCALE AND
SIGNIFICANTLY IMPACTING UNDERTAKINGS®®

22.1.2 EBEREEEE

H—F O EA 7 a A TBRES (2022411 H) TABRIRTWAHIES:
Environmental Protect Agency Act (Act 490)* 2 ()77 A K7 A > Environmental assessment
regulations (LI1652) |2 X AuiX., EREE(RF#/T (Environment Protect Agency: EPA) 73 EIA
BT 2HHI Y RTH D LS TN D

15 http://www.epa.gov.gh/epa/

16 http://www.epa.gov.gh/epa/regulations/permits-large-scale
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*Act490 T EIA IZxF9° % EPA DOHEMR - B8 &2 BAEEE AT Bk
“WTT & EHE
12, ZREGEZET I
(1) EPA /Z, ZHhjIC L B38H1IZL D, PEHLDIBHEIC 50 TERGEIC B2 R IE

T FILILZRITT AIGEIED & 5 FFEE D EIFZ IS L, BH THIE I 7N
ICIREGEZ B Z 18T S L D RDS Z L TE S,

(2) EPA /2, (1) HIZH TS 157777 S55, BREICEESG 52 5 FHIZET
S5 FFE Rl F LA EDFEITICE L2 H T 5 BRI F 7213557, &
BN FEIT S S & i L2RITITL2 6 7, G F 721155, 45 25T
L7EBEIZ EPA DRI I 5 FHFIRR P 21T, H7F, 7Fr, Ak E =i E 45
bl d35,

2213 FRA etk R

EIA O J71%. B > 3.GUIDELINES FOR OBTAINING ENVIRONMENTAL PERMITS FOR
LARGE SCALE AND SIGNIFICANTLY IMPACTING UNDERTAKINGS (ZLL F D) 7 N gedl &
. E£72. 22-A IR T EDICH—FTDESIA DT v ARHED ST\ 5,

1. FEDOBREH

Environmental Protect Agency Act (Act 490) & Environmental assessment regulations
(LI1652) TiX, BREEICE KRR E L 52 5 Al & 51T, EPAITRER L, &k
REFEZ G T DANCERETF A2 G T 20X H 5 L EO T\ D, RERAI4
BSGT 5720121, UTFOZ L2E T 208 R1H 5,

BRETEARA L FNEERT A — LI AEITY, ZOHMIL, EPA O « HiX
BTETIZ7 7 TORENLEEAT S 2 & NATGE, FAFLO AT, hifFzE-o
HE X > CTIERICEL SN BGHE & & HIZ EPA RENIZIRH L ide o
AN

Environmental assessment regulations (LI1652) C D S35 §%IZ B9 5 od
N— M BREEFF A
BER & BRI 7 Al AF DT T3 HE e

1. WA &, KBRIDOFIZ 1 1208 S FZHEKITFHR DK DFIRIFIF TS FFE
DG T SIS, HEFFEDPRLETOBERE T, HFFFEICHE L THRE/ T
5 BREGFF AlAERFEIT S TOVRVIRY | G F &G L TIZR 620,

5 A6, RETORACEN T, RIEETNE, DRI EZEZ RITT,
EEIE, RIFT FREIED D S FHEIZH L T, € DFRFIC, T DFEFIZHL T
BRIF)TDBERE N TORITIUE, € DIFE)Z[iln L TIZR 57280
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2. B

Bk 7 4 — L O, EPA X 25 HLINIZ, HiEE OBRERE L ZOEMm k%
FAFCER T B 72 R BA R Z EfET 5 L ) HEEE ICEFEA1TH), NS
v, ey r MoETAREMICERES L ERRENMEES NS,

Environmental assessment regulations (LI11652) T DA B4 % 20k
BHHEEIZ L 5 — K
1. g # R OB & DB IT IR & 50 L /=56 PIEES L T T #%E
JELEFEEZFIT O,

a. HEDLH, MR VA E I S A PER,

b. fE/H I & PPN

c. —MIITROEEZ (& LbIL) . FHIZHIERDRES (b LHiUEd LD

#it)

d. -7

e. g BT S FFE DFFE L FIENED B S & Dl D ZEA]

2. HGEE 1T, EPA IEDFHIEDERLTZIM L~/ 5 RE TES L 2IZT S50,
FEICB T SHREZEF L, CDOREZIZBD T FERT 6 DEFEPA IZ
T L 2R2UTAUER 5 72200,

a. FEDIRET « fEFE « ZE~DFEE

b. FHZEDEWIZ 50 Tlal#f ] GER IR I~ D H 2 B[l 55 7= 00 DB =
I AP AR

C. WEVT 553070 0 BRLE e ONEFEA DTS5 72 D DR 2 3 > b X >
AE FDERJED - 6D DL BE L JH

d. HEDRFET D =D DICEE

3. Ra—vr7r/BREMH,

EIA DESEIZBIT DBAIDOAT v 7 1d, FEEN, TXTOEERER FHEFE
L. EIAAEOEFLSRMZ2IERT D72012, FIERBRECHE Y FHE L OWEIL i
PEAa— L TRt e EfiT 52 L ThHhDH, FEHIL. BATEOSREMERE
BLATI—E U THIEEAER L, ZOWEEE 10 H EPA ITIRM L, HFh LKA
AT 72U B AR,
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Environmental assessment regulations (LI1652) T A o1 — & 7129~ % 50

HRY5 (VE2. DFEZIET) ICH D FEEHE, EPA ILTHFICE T 3 HEE R ZE
EHITL, HFZPLLTFONTITH S PEFEREZICGZ#HT SDET
50

a. Kz¥

b. #Zg> v

C. BRI TPl R Z DI & R T 5

d. RELFZET ZFD1e ] 2 2K 75

4. RETZEFE

BREMEEGDAT—E LS K MOABERBTIC L > CZHSND L,
Flx, WRICEEMRBRERENMAE 2RI 200 95, HiEE L. REME
RS E REZEGOEEMIND) OFERELY, FBEDODIT 12 5 EPA ([T %
179,

Environmental assessment regulations (LI1652) T D ERBE 2R 2 B9~ 2 5Lk
BRIGFZETMED, LTG5 FHREROE ) ZE2HETSbDET S,

a. FHEDHH]

b. FHEDLENED T

C. FEDICHE (FEDPEh Iz 0 HE5DCERE 25 Tr)

d. FHETH D EEREEH e O D CEH 37 S 72 Dalal & 5 e,

CERIC B 5 FIH
e. FH-201, FEFHIR CRF D DB |- D -F70 B0 FIH 7 53 pB 17 D B g 55
YEDIFE

f FROB 4 LDERIFIZHIT S, B, 2, FEFF. XIERIRED 5272, 1
HBINFEDEER), FER), EER)REEIZE TS 15

g. A & DEFE~DIEEI 5

h. L2080, XAEH, DRI 70 BT~ DI 7 B DB 5 i 195
JE D DIEGF

i. T FRE BRI FE B 5 Bl 93 72 OIZ P X B 1258 & 1B XL T iZ Fw
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J. THRITE R0 NE DBRBEZ BT S 72 DICFE I/, ETEITRETE
DEEZHFA IR O X LTI

k. FHEDHEENZ LV 7HEZZ 1T S ATREMED D S — IR & DI,

I HE, G, & 27 7 B, O, REEIREGEDOPIEZFRET S DIC
RL O EF

m. BER) 7% BB E PR

n. HIEFEEIZ L DL L 95 A4 F 1T EEDIEEIZ ST 5 75 1EED L0
IZBT 5 EE

0. J—T[HH DI, FHEDITEN L > TE BT S AJREIF D 5700 &
9 PDZN

5. RERZENMEORM L FE

FEO—BEL LT, REMEIMOE (E1S) oo —|%, EPA AR, B4 5l
TS EPA MU AT, BEOREELH YT L0 X —E R EOFNREATICE
AU, EIS DFITE 21 HUWD/RT U w7 3 A 2 MEEEIZEET 2 A5 N2 EHK & H
I &5, EPA IX. EIS OFAEZ1TVN, 50 H ¥ HUNICZF OWRE 2 FEE @
T 5 EMEBEBHITONTNS,

6. /A n:\%o) Eﬁ{%

LI1652 5555 17 AIZ S &, UFO X I RGAE. B2 hTnwb7rnv=7 MZE
THRNEESORBEERINDIZ ERnd D,

LI1652 55565 16 HEIC K S X BITIN-mAIC L V. HEINT-FEOLE
[ R P QIR S A VA S e O AT S XA Y A=

HEN, A 2=T 4 O, Bis, HEEZMHSEE,

N, BRBEICK L TAED O IARIPA R A KT T AN H 5 &
EPA D3I L 72354

INEERDFME S LG HERICH T 5 EPA DXJJR & BIRIRE D T= 8 DFTE D
RS E & S5 ATREME DS & 2,

Environmental assessment regulations (LI1652) CD/ARES 2 BH9 5 Frak

(1) EPA /%, KDL 5705535, HigiZB L TR HET S 6 D& 73,
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a. BIHN16 (ZHDEFEITI NN LD, BEIEFEDIEIZ L T
KEFFPH S E IS GETEE S FED LIS TS [EHREDK
IR E OB,

b. TDFEFEN, I 2= DL, BAE, FIIZTAEEEF 555,

C. HHEDPERBT I IR FI D IN o5 RITT & E 2 6555,

(2) 2L 2 ER T 572002, 25 31F, 3 ZBLLES FZLLF TR XS Rz
Fmnddbotds,
(3) ANFI A N—=DADIR E B 3 D1 T, BRI L FZED PR D

JEIEE TRITIVUIZR SR, E/E, BRBIRDXIZIZO0 THeA Z2EIZ P D
SHENINL, TDERZ RIS ERITIULZLR 5720,

(4) NFIADFERNT, ZEEDTE)THEmT S b DET S, HlER TH
O LR B0,

(5) »NFINT, B F T SMNK NTEDE R R L, #HSHE T
TOERFHRA L, ERPERZ 5 L7 H2 6 15 ALINIZ, EPA (241 L TZ
B TEIZ 21T D,

7. BRIEFFRFIIRIE (EPD)

BRBE ST E (BIS) O KT 7 ROMEH END & 25 B3 B LN O i 8%
BEEXESOIEEZT, REEOBRELITO Z LIl b, v —0DOfERIT, LT
DWFT NI D,

WEENTEHR L, 8 FDO/N—Fat'—& 1 OB T2 B = 2H S iR TR
BEFFRIREDFAIT SN D,

WERHhEDO R 7 7 FEEEL, FEHT 5,

Environmental assessment regulations (LI1652) T D EREE a8 Al I B (2 BT 2 5ok
FRIG 77l o] DB ER « FEIT

(1) EPA /3, FIHIFEE THGZ & B8 L7255 HidDXI5 T 5 FHE5 B L,
FDFFEIZH L THRIEFAZEHTT S,

1. FIHIEEEIZ 500 T, EPA SHGEIZ AT 5 E G L =55 T DEEIT 7%
DIFERE 200, FHITHE S P00 70, FEPIEET BB 1T 1 S 7007
FULR 572000,
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2. FPIFEE 17 5 Hig RS SN B 5, B#P D SHE, R T ik aZ

DIEIHIPR LR LG L, F T TR LTl D FE 5 B2 555 D EPA 12 k5
REL, BREEZF A Z 5528 L2 H22 6 25 HLUIZ HGEZIZ IS5 6 D

AT

8. ZDMMDBEEH

Tt & M OFF ATk

PERF L, BREETFAGENNRIT SN DRIIC. Approved Fees and Charges for All Sectors
LI 2228 (2015) IZHE S AV D ALBR « FFR[FERL 2 K O MEBERH DL D ET 5,

BRESATRE Al O A 2k

R[EFDOAT AN 18 AT AZRh, 18 » H UUWNICE X OER 2B L i
AL NI TR L 72D, FERRREITETED T X 21T 2 XA RE,
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[J=10r=)

D4 FEE

H—FHAE

IIVI3d TV ININNOYIANT - 43
INTNSSISSY TV INITNOMIANT - ¥

JISITVNIL STH

PP USTITIO 333
j—aﬂﬁ-ﬂ|L

AMATY HOI ATIINOTI SAVI ONDTIOM - @
ONVIHOTTdNd - Hd

INTINSSTSSV TV INITINOYLANT SHVNIITTIdd - Yad
IO TV INITUNOYLANT DIVNIINTTIEd - 43d
INTWILVIS LIVANT TV INITUINOWLANT - 5T3
LININSSISSY LIVAIND TV INIINNOYLANT - VIT

—uﬂﬁ TUII 033

L A

—ﬁ.ﬁﬂ.—ﬁﬂ Y

paambay

NOISIATA STH

(Pued)
ONIIVIH
o01d0d
NOISSIINGANS STH LIvida _n
AdAIS VIA
(Pueg) I}
ONIIVHAH SN (20u2.19123 JO SULIA])

190d .. ONIIODS

F 3

paambayg vI3

NOISSTINIS
dJAd

(ur10g won I1)SIAYY)
NOILVOI'TddYV V3
J0 NOISSIINGNS

JIdNdI00dd VA HHIL 40 TdVHO MO'Td HALLVALSINIINAY

B 2.2-A H—J ESIA 7t R

7 http://www.epa.gov.gh/epa/sites/default/files/u26/EA%20flowchart.pdf

Page 53 of 167

This information is proprietary to JGC/IHI.

FEH THI

Uncontrolled when printed

All rights are reserved.



SH4FEE [EOBWIRILF— > ISOEINVERMCHIT BRI e RAESEE]
H—7HIE NEESI1—IVF(SMR: Small Modular Reactor)ZBUVEEBH - > I SBGEOBETMEERAETEE RES

2214 EAHDHA R

EIA DHED ST, ITE T IZ oW TIEIZEHRE L7 L 2 1IEso A RiZit#Es S
TW5b, —F, BRI BIA IZBWTOE_TIECO W TIEEENSIZIEFFEER SN T
WU, 22Tk, DO ETEE AT o 72, LLTFICE DR R %4250,

BHRE. 3 71EIC- OV TiX, Development Bank of Southern Africa (2 X % African
environmental assessment legislation handbook : Consultation Draft'® Chapter 11 {2 —
T D ESIAIZ OV TEER STV D,

African Environmental Assessment Legislation Handbook: Consultation Draft
Chapter 11.3.10 Environmental standards

T —T1E, 2003 46 HICKEIEERDPIEDEFUKKEENEE D1 N7 2w ok
IKE DFFICIEN L BTN U T IR RIS (WHO) Dk FE#EEZREE L T
V5, 2001 FLIE, EPA [ZEEE. KSUH, PEKIZET 54 201 B 74 > 2 H
LTEY, ZALIFHE2 FLIAICEEL X 7E, BITEEPA DEH L To 3 HHET
LITFD# ) Tk 5,

* Ghana Standards (GS) for Environment and Health Protection — Requirements for
Effluent Discharge (GS 1212, 2019).

* Ghana Standards for Environment and Health Protection — Requirements for Ambient
Air Quality and Point Source/Stack Emissions (GS 1236, 2019).

* Ghana Standards for Health Protection — Requirements for Ambient Noise Control (GS
1222, 2018).

* Ghana Standards Acoustics - Guide for Measurement of Outdoor A-Weighted Sound
Levels (GS 1258, 2018).

* Ghana Standards for Environment and Health Protection — Requirements for Motor
Vehicle Emissions (GS 1219, 2018).

* Ghana Standards for Water Quality — Specification for Drinking Water (FDGS 175-
1:2013).

22.15 EAfTEutkX

ATENIZ BV CHA S 7= PPP ¥ (Act 1039) Tlk., 7ua v =7 M3/ 8— b — v
T7uYx s FELTHEBINDIERNH D & DOFERTFS WiEELZIHLIZGA, 2
FIRERII NN — " — oy 77 a7 O FS OERfiZED, (@) 7 e =7 kO
i (b)) 7 r Y=y NOWYEENEZ T REIENE, () T rY =7 PO,
B, BREA~ORBZAW L0 nEe b0 ti#ishTnbdZ &b, PPP
EOBEHAT 25 AT EA OFRNCEMT D ERMNEL INDAREERD D,

18 https://www.dbsa.org/african-environmental-assessment-legislation-handbook
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2.2.1.6 H—7F® EIA TR 5 ERHEE D H AR
H—F @ EIA FHFRERITO HECHI > 726 O LG ST 5 [14],

22.2  KEODOFE

I E TlE, HT—7 0 EIA IZBIT 2 E5 5N, EIA 7' at R KB o&E 722
Iz oW TR L=,

ARIETIL, T—FHIZBWT, VOYGR™ D& A #4HE LT, NuScale fEDFTTET 52K
EoEAICE#E L7 ov 2, FlE. F{EFEREOFELITV., KETOEA DT
ot R PFEEEB 7 EOFAE AT VOYGR™ A W[ B DA 21T -7,

2221 RUF—IZEBITSEA

KEOFFFR R 7 vt A2V T, EIA 1 NRC DO BRIEE CTHR X1 TV 5 [15], EIA
ERKD & A I 7L LCIEIX 2.2-B 12777 K 9 72 Early Site Permit (ESP) D35 <,
Combined License (COL)/Operating License (OL) %5 iz ZF 7] H Z5HF 12 EP & MR D B

B BTMIC BT 2 HEHOEHZITS 7oA THDH, VOYGR™ DHE, K 2.2-A 12
AT KR A FEHBiO 7= D7 T o MEHRE I ESP O X 5 il n & B BIE
HEITHOXRE T Y =7 N ETERTHZERRIAENS,

Figure 1 - Plant Parameter Envelope Concept

Vendor
lnformatlon

aapfm

Multiple Designs

Supplementzl
Plant Parameter Envelope

Reactor 343 ESP ?
Parameters Appl lcatlon Shhr"mrﬂq

Chapter reference in NEI 10-01
comesponding to each process element

K 22-B 752 RMRFA—F—EAKDOa LT b [16]
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H—FHAE

#£2.2-A

Ry A —RAHER Y X | [16]

TAELE 1 -VENDOR INFORMATION WORKSHEET BY PPE SECTION

INBIES 3 —)LIF(SMR: Small Modular Reactor)ZFVWVEEBN A > I SBIMOBETHEMAEEE RES

PPE Section Definition Technology Notes! |Parameter .ﬁ'.|:||:h|ic:al:iility2
- 1
Supplier Value  |Comments| Type
SSAR| ER
[1. Structurs
1.1 Bullding Characteristica 3 X
1.1.1 Helght (' Stack and | fhe Reight rom nnished grade 1o the Top of The tEllest power R X X
Gonling Towers) pock structure, exciuding cooling towers (excudes stairway
jowers, elevator, bl
1.1.2 Founaation Embesment | e deptn from finished grade to the batiom of the basemat Rx X
jor the most deeply embetded power Dok Strucime.
1.2 Precipitation [for Roof Design)
1.2.1 Maxmum Rainfall Rate |Fhe probabie maximum precipitation (FMP) value that can Site 3
je accommosated by a plant @esign. Expressad a5
iz murm precipitation for 1 hour In 1 square mile with 3 ratio
jor flve: mINURES to the 1 hour PP of 0.32 aE found In
Hational Weater Service Punlication HMR Mo. 52
1.2.2 Noemal and Extrame he loads on struciure roofs that can be accommodated by a
Winter Precipitation | Hant cesign {Le. the weight of the 100 year perod ground
Ewvents eviel sROwpack and the welght of the 48 nour probabie
n:mum winber precipitaton [PMW R
1.3 Safe Shurdown Earthqualke (S5E)
1.3.1 Deslgn Responsa he assumed dasign response spacira used bo estabiish a Site X
Specira hant's selsmic design.
1.3.2 Peak Ground he maximum earthquake ground accaleration for which a Site X
Accaleration Hant 15 designed; this ks defined as the acceleration, which
nds to the zemn penod In the responss spectra taken
I the free fleld at bassmat elevation.
1.3.3 Timie History he plot of earthiguaks ground motion 3s 3 funclion or time Site b
fsed to establish a plant's selsmic design.
1.3.4 Capable Tectonlc he assumption made In a plant design about the presance Site X
Siructures of Sounces pf capabie Tawts or eanhquake sowrces In e vicinity of the
jiant site j2.., no fault displacement polemtial within the
nvesngm'.'earea'u.
1.4 Site Water Level {Allowabia)
1.4.1 Masdmum Flood esign assumpdon regarding the difference In elevation Site L4
hetwean finished plani grade and the water level due to the
profiable masimum fiogd.
1.4.2 Maximum Ground Waber] pesign assumpfon regarding the difference In elevation Site X
petwean finished plant grade and the maximum siie ground
pater evel used In the plant design.
1.5 Sedl Properties Dezign Bazes
1.5.1 Liquefaction esign assumplon reganding the presence of polentially Site X
quetying 50l al a site (e.g.., none at Site-Specilic S5E).
1.5.2 Minimum Beanng 2EIgN ASSUMPEaN reganding the capacity of the compatant Site X
Capaciy Static) pag-beanng layer required 10 sUppart ihe |0a0E exemad by
Hiant siructures usEd In the plant design.
1.5.3 Minimum Shear Wave he assumed Iimiting propagation velocity of shear waves Site X
Velocty hrogh the foundation matenals used In the piart design.
1.5.6 Dynarnll: BBa.I‘lI'Ig ESlgI'I assumpdun Egﬂﬂll'lg the mam:fﬂfﬂ'ﬂ foundation Site X
Capaciy follirock to reslst loads Imposad by the stactures In the
pvent of an eanhquake.
1.5.7 Min. Soll Angle of eign assumpton for the minimum value of the Intemal Site 3
internal Friction riction angle of foundation solis, Ml soils, or excavation
iopes that would provide a safe design of plant through soll
tructure Inferaction analyses Including sliding along the
pasE.
1.8 Tomnade (Dealgn Basea)

! In the case of multiple reactors on the same site, some parameters may need to be scaled to reflect the number of units.
° Some parameters may not be applicable fo erther the ER. or SSAR. but may be desirable for the applicant to collect for
commercial decision making or as supplemental information
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2222 KEIZBIT S BAFFRITHE

NuScale IZE TR Y =7 RO EAKENEEARIN TRV END, SMR OE
ADEE Z3TU 5 TVA @ Clinch River Nuclear Site Early Site Permit Application PART 3
Environmental Report Revision 2°% 1 L T, SMR THEE Z 415 EIA XFEIR IO %

?j—‘/) f:o
iz kB &, TR 10 Chapter 72 Environmental report & U CHFE S, #1380
Tt AEFET LTS,

CHAPTER 1: INTRODUCTION TO THE ENVIRONMENTAL REPORT
CHAPTER 2: ENVIRONMENTAL DESCRIPTION

CHAPTER 3: PLANT DESCRIPTION

CHAPTER 4: ENVIRONMENTAL IMPACTS OF CONSTRUCTION
CHAPTER 5: ENVIRONMENTAL IMPACTS OF STATION OPERATION

CHAPTER 6: ENVIRONMENTAL MEASUREMENTS AND MONITORING PROGRAMS
RADIOACTIVE MATERIALS

CHAPTER 7: ENVIRONMENTAL IMPACTS OF POSTULATED ACCIDENTS INVOLVING
CHAPTER 8: NEED FOR POWER

CHAPTER 9: ALTERNATIVES

CHAPTER 10: ENVIRONMENTAL CONSEQUENCES OF THE PROPOSED ACTION

2223 KEFRETFARBHOEMHIZEIT S EA

H—FTO VOYGR™ FRIZEE L CTik, KES Ol N RE S D08, ZOED
EBEEHOFERE LT, KE 77 PR ELERBEO—DEEZ NS, £ T,
KE D JF A Al B 5 AR Td D US-EXIM TO EIA IZBT 2 IH R A2 THE L

7=,
US-EXIM @ web T MZiE, R EFTOBHRFZBIT 28RE L €2 —(ZBT
HEHONFTH I N TV D,

| - —RAJREREE L £ = — DEHY,

ETFESTIA T2 7 BT IZ BT~ S & 7 124175 Ex-Im Bank DEREZH (L, 11EX
FA-LIZFIH SN [FIET A R Z 4 2 K DT T8 BT DL RIENAFIC BTS2
A FZ 4 AU > TEH SIS,

BT 77 BT OINIZ A TS FE DL, REED 7 T Y —A ICHEE N, (]
JBEA-1 12708 SR A R Z 1 AN GE#E S BRGEE LA BT (ESIA) ODFE
o ROFZE « BREFFFREMEIZ BT B IFC N7 4 —~v 2 XX 25— N8 IAH & 7'z

19 NRC: Package ML19030A478 - Part 03 Environmental Report (Rev. 2)
20 Environmental and Social | EXIM.GOV
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P 2 N RRICEH S S HIRERIT 2 — T DB R LS (EHS) T KT D
FPER SIS, Kk TFEEBITITDEHS T4 FZ 4 0%, JFF L7 7 x
PMCREBIEIEDH S & D TH S, NI 4 —~V 2 XXX~ NEEHS T N7
NE LT D6.6 2EFENOANFT S ENTES,

IFC /N7 4 —~ 2 XX N, AT IS BTG DB ZER L &> T
REYD, KITEEFIT, JEF BT 71 = 2 MR DR (NF DD
BRI B 6712 B 95 B & 30 TS,

Ex-Im #7713, HITIC L 5 712 2x 2 F DEERHIR BRI 02T 2 — T ) P 2 X -
LE=2—53%ETS L FDENT FANTF—) Dz ZERL, 72z f
J CNF DIEFTFHI R JE T 77 Je ONFEJE 177 D L & BRI 72 95 15 T BT E
(ER2UT, FRITONFERELFDFPHIT R X415 FJREMEDR B 5,

Fro. BFNCBTHMEHEOFEMEE LT, UTOEFLERLTWD,
“IFCOTA RT A

*WHO DA KT A

AFRGITOH A FFA

EX.5)

H—TF D EIA & US-EXIM TIHHERERITO HEEZ O TWD Z L BHEEETE W
LEZ2 D, —FH. KENTOHEZ, NRCOHAEIZIR >T-bDOTIEH D0, K~
DIEH%Z RS E WHO RHRSRITO N A ROEH L —H L TW5,

TDZEMNBH—FDEIAIZEVT, VOYGR™ Ol 2 48E L4, HlFEmoHE
FTE HIZ K& 22 RISV EBE S LD,

EIA (Z331) 2 JiA S o BARE) 72 Jiks - HE#E L L CIX. Ghana Standard (GS) 23 il i &
. KB ORURETEHRASNTWDN, ZIUIFHCKOBEFEDRE» 7k - JhvE
(ASME R°1S0) DOH—FhREHZDHZ LM TE S, —FH T, HCkofk « Lz
WTITHIDWE D T ER L H D Z &b EEOREIC Y 72> TTFATO T
G, H—FMDEMEE VOYGR™ DSt L TV MEERH 5,
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23 BAVAT h-BHEE - BENTHHEE - ZERUEELEM

H—F OB AT OB T B0, TIF—h7, BRIRAH, &
NTE, WA, TR R OFET O RSO CIAE (T 72,

231 T RAX—5HT

23.1.1  BREFHL

T —F IFNE ORRFF TR - PELEITRAF LI RRY 22— RE KR CTh - 7
23, HRERATOFEHT L (K 2.3-A) F—FHRmEOER—AHT-Y O GDP IT
2000 A LA TH s%RIHE D ONE R L TE Y, 2021 FETOER—AH7=Y O GDP |T
USS$2,445, GDP %3 (%5.35% L 72> T\ 5, 7=, [EWN GDP OHRLIL 2013 4Tl
B FRENEL B ED TV, ITHEITER 23-A TR T L) ICHBEER, FEM
7R E DY —ERENRIE, RELBLA TRbE< 2o TND,

3000 20
2500 L3
R 10
3 2000 =
] — =4
w0 ] Fl
o 1500 ]
Cia (i
O 1000 L,
-3
200 -10
] -15
o =t [+ B | o e T [+ B | L O =+ @O & s S |
e A0 L0 = = @O oD o o o [ [ e — ]
o [y g [y o [y (s [y [y [y [} [ T i T ] [ T
— — o~ o~ o~ —  — — ] el 1 ] L B |
e (3 DVP per capita {current USE) e G OVP growth (annual %)

23-A H—F D GDP 2

2! Ghana | Data (worldbank.org)
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Table 1.1: Gross Domestic Product (GDP) at Current Market Prices by Economic Activity (Gh¢ Million)
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# 2.3-A GDP NER (2013-2018) [17]

2013* 2014* 2015* 2016* 2017* 2018*
> & AGRICULTURE 25,290 31,086 36,526 45,116 50,554 54,923.5
1.01 Crops 17,062 20,637 24,479 32,210 36,599 40,349
o.w. Cocoa 1,980 3,254 3,646 3,834 4,186 4,342
1.02 Livestock 4,354 5,572 6,052 6,524 7,100 7,528
1.03 Forestry and Logging 2,048 2,892 3,455 3,542 4,055 4,239
1.04 Fishing 1,826 1,985 2,539 2,841 2,800 2,808
2, INDUSTRY 43,104 53,767 57,155 60,709 78,015 94,770.3
2.01 Mining and Quarrying 15,933 21,705 17,131 16,831 25,917 37,999
o.w. Oil*** 6,803 9,001 4,692 1,027 8,446 10,608

2.02 Manufacturing 14,523 17,605 20,506 23,922 26,860 31,441
2.03 Electricity 1,327 1,378 2,979 3,486 4,390 4,178
2.04 Water and Sewerage 680 896 1,183 1,305 1,415 1,470
2.05 Construction 10,641 12,183 15,357 15,165 19,433 19,683
35 SERVICES 48,408 56,132 71,334 92,680 109,698 129,278.9
3.01 Trade; Repair Of Vehicles, Household Goods 13,118 15,921 20,460 27,891 33,383 42,267
3.02 Hotels and Restaurants 4,577 4,488 5,781 7,261 9,254 10,580
3.03 Transport and Storage 6,979 7,718 9,950 13,118 17,109 20,858
3.04 Information and Communication 1,876 2,782 3,658 4,305 5,040 6,790
3.05 Financial and Insurance activities 5,953 7,195 9,550 13,519 12,018 11,752
3.06 Real Estate 1,145 1,335 2,174 3,470 5,563 6,113
3.07 Pr?fés.sional, Administrative & Support Service 1,612 2115 2,664 3115 3,679 4133

activities
3.08 Public Administration & Defence; Social Security 4,265 4,549 5,237 6,502 7,846 9,247
3.09 Education 4,693 5,189 6,279 6,898 8,046 8,880
3.10 Health and Social Work 2,612 3,108 3,438 3,977 4,934 5,803
3.11 Other Service Activities 1,579 1,732 2,142 2,625 2,826 2,856
4. GROSS DOMESTIC PRODUCT at basic prices 116,802 140,985 165,015 198,505 238,267 278,972.8

Net indirect Taxes 6,848 14,447 15,384 16,572 18,404 21,623
5. f;::s DOMESTIC eRODUCTIn pikchaser: 123,650 155,433 180,399 215,077 256,671  300,596.1

ow informal GDP at purchasers' value 36,119.60 43,728.15 51,550.70 64,457.49 73,325.42 81,253.78
*Provisional
*** Oil means Oil and Gas
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23.1.2 TRXF—HN

H—=F DT FLFX =T & (2017 FE ) 1FXK 2.3-B TRt Loz, — k=3
NXF—E LTCHEEOAN, REBE KRTAZMMGETTE LTV EEFZELTO
TRAX—HBERTE D, o, RS INS F~ A2 (RERED . A
i, BAOIATHHINTND, EEHEZ VX —&IT, EE, Wk FEHE
o TWD,

2021 FEREE D= R )L F—RF L A [F3FK23-BDEY THY . oL F—iiEE
(TES) 1% 12,226 ktoe TH 5, BT RN F—MHBEICH D DHEIGIINA 4~ AN
34%, IRUNTATHD 35%, KR AN 26% & 72> T D,

2017 FELIE D = L X — GBI A L TR Y | BRCPaEAELA B LI KR Y
ANEDLEENELL o TnD,  (X2.3-0)
BEHE TR LX—8 (TFC) 1281 DEREIOEIE A M, ARERE, B &7
STHEY, EIINEDLEEIT17%TH 5,

Electricity Electricity
1
Lz Imports 0.9 Exports,

44

Petroleum
180

X 2.3-B T—RAF—INEE (2017 ) 2

22 Energy Flow Charts | Flowcharts (lInl.gov)
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#23-B TRLXF—NF X, 2021 (ktoe) [18]

Production 8,120 2,717 0 4,190 - I 647 -
Imports 75 471 4,275 - - - - 4
Exports -8,075 - -96 - -1 - - -14%
Intl. Marine Bunkers - - -7 - - - - -
Intl. Aviation Bunkers - = -190 o - - - -
Stock changes 29 - 203 - - - - -
TES 149 3,189 4,186 4,190 -1 11 647 -145
Transfers -98 - 105 - - - - -
Statistical differences -297 291 -1 0 0 0 0 0
Electricity plants -52 -2,745 -79 - - -1 -647 1,896
Qil refineries =242 - 285 - - - - -
Other transformation - - - -2,225 1,198 - - -
Energy industry own use 24 - 32 - - - - 62
Losses 30 - - - - - - 135
TFC - 153 4,477 1,965 1,197 - - 1,553
Residential - - 252 1,542 1113 - - 729
Industry - 153 462 384 3 - - 494
Commerce & Service - - 25 39 81 - - 329
Agriculture & Fisheries - - 160 - - - - 0
Transport - - 3,577 - - - - 0
Non-Energy Use - - 0 - - - - -

TES: Total Energy Supply

TFC: Total final consumption

14,000

12,000

10,000

ktoe

(a) A

8,000

6,000

4,000

2,000

o
-
D

o A 5
s & & S
@é@s,@,@k,@

v

$

SIS S

mOil WBlomass M MNatural Gas M Hydro solar

X 2.3-C —RTRLVX—HFE (2000-2021) [18]

15,685
4,825
8321
7
-190
232
12,226
7
-7
-1,638
43
-1,027
118
165
9,345
3,636
1,496
474
160
3,577
0

H—FIFBAE, X 2.3-D IR T@Y . H— T RIETEEIC 30T 2 S B CRg A e
ZiToTEBY ., K2.3-EIRTIEY ., 2021 FEO A ERIT A 55,050 T 3L LiZ
ELTW5, 2010 4% THIAMEIE TdH - 72 M PEEAEFED BRI I AL 2011 £ 12 H
FEICER U TR Y, FOAERIT 2011 40 24,451 T/ L LD 2021 4E121% 55,416
TS VTN USRI R 3RIL 8.5% & 7 - T 5,

m I H I This information is proprietary to JGC/IHI.

All rights are reserved. Uncontrolled when printed

Page 62 of 167



DMAEE [BOBVIRILF—1 > ISOBNERICHICBEREO A RRETE]
H—FHME NEES1—)LF(SMR: Small Modular Reactor)ZFVWVEBN > I SBIMOBEHEMAEEE RES

—J5C. ZEHOF AL 2013 4D 6,495 T3 L L5 2020 4EI121% 382 T8
LL & RIFICHEAD LTV, 2021 #12iE, A LZEHOIRIEEENTHATIC Lo
FEHINh W5,

COTE D'IVOIRE ‘ R
ORY COAST) L o PN

Bouaké
.

o Abidjan_ .

July 4, 2022 1:4,622,324
0 375 7% 150 mi
—— i iy
0 62.5 125 250 km
Esri, GEBCO, Delorme, NaturalVue, Esri, GEBCO, IHO-IOC GEBCO,

Delorme, NGS

K 23D A7 aTriEgivy s

80,000
M import  WExport
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) = ™~ M =t -~ m < w1 w0 I~ =) -]

(=] o o [=] - = ™ - = —
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N NN ~o™ [ S N S S |

X 2.3-E AMEHEAHER (2000-2021) [18]
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23 hitps://www.petrocom.gov.gh/maps/

Page 63 of 167
I H I This information is proprietary to JGC/IHI.

All rights are reserved. Uncontrolled when printed



DMAEE [BOBVIRILF—1 > ISOBNERICHICBEREO A RRETE]
H—FHME NEES1—)LF(SMR: Small Modular Reactor)ZFVWVEBN > I SBIMOBEHEMAEEE RES

(b) KA A

H—F1L 2014 FEICY 2 B Y —HHEN D RRHT AR pa A E 2 G L, A&
PFEETH 2tBtu TH -T2, T DHBDO KRR ADAEFERIL, F VWK EL 76.3% T
2021 #2013 107.83 tBtu & RIEIZEE ML TW5b, (X 2.3-F)

RIRTANIFT A2 VTN ET 7 U0 « HA 47T 142 (WAGP) (X
23-G) ZE U TWAIN TS, LrL, RAFTAOIMARIT, HETOAERD
Mz X i LCTH 0, 2020 Ol AEIE 18.71tBtu T, HI4FEH 23.5%8 T -
Too BIASIND B AOKRNIIHERICHA S, FEREHICHA SN EIE 1T 2%AK

it & 7pu,
140.0 ®m Production  mlmpart
1200
100.0
2 s00
60.0
40.0
“ allnal l
0-0 o (=1 — N fﬂ = uy (=3 —
B 23-F RV AEER/MmARHER (2000-2021) [18]
Burkina Faso
B123-G W7 ZUM+ HA LT 54
(c) REBREL

NA G~ ZADERMFEREIX, KR, H. 2o (P27 X, S <
HD, A A~ ARHEARE :l 2000 HE7 5 2021 4F F TR 0.35% D TN CTHEN
LTHEY, 2021 FREATIL, A EOR 52.1% 03K RAEFE, RUNTH 45.3%
N E LTSN TWS,

INA F~ ADOTHEEEIL, 2000 ED 3,432 ktoe 7> 5 2021 121X 3,162 ktoe (28
L. HFH) 0.4%DEA THA LT-, 2000 LI, /S A A~ A DR RIEE I3 TE

24 http://www.wagpa.org/the-wagp/
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HATH O NS, A~ AHEEDK 84%% 58, RWTLEMN 12.2%, Y— b ZAEH
N3.8%E 7o TUND,

23.1.3 T XAF—FHI

H—F =XV X —FE2 (EC) 1T 2019 FITHRIEHIEFR — % /L X —ZH/ (2020-
2030) [19]%&KE L7z, [AFHEOEREIZH T > TLFEFHEOREIZH 7= > TULEF
TR —ER (2010) [20]. A —FIHAKERRT = 4 (GSGDA, 2010-2013
[21] % T 2014-2017 [22]) . #&%% - HE2PABBORGE 7 0 777 A (2017-2024) [23]1%
AR —FTA b« TAI =0 LEHEOB 71 77 A0 BEIZESNTE
D, UTOZRNX—0OER BELMEESRE EEL S A THF ST 5,

BUR BAE
® 20204EF CIZEHHE~D L= NR—W LT 7 ZAEERT 5,
® 20304EETIZ, HOZRAFXT—MHIEI v 7 A2KITED D FAERRET
FNFX—DEIEZ10%I2T D,
® 20304F F TIZFHRE TOLPGY K R50% % EKT 5.

HERBEBOR BIE
@ [XFAE R A FRE0%L LI S5,
O Db, RIREWBARE (Frlicail - TR) OXHE,
@ Bkl T ECEGEELZFEOOT. B FEORE R R A2 8K
T 5,

(1) 7T A

WIS O[] 57 o L —FHE TR, T — T A 0 70 Ll L 2 R T B 72
{Z. Business-as-usual (BaU) > 7~ U A & Accelerated Economic Growth (AEG) 27~V 4%
REL, (%230
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#2.3-C TXVXF—TFHFMI TV A [19]

Business-as-usual Accelerated Economic Growth
(Bau) (AEG)

7V AHE 2030 £ E TOREL AR EN D [ —F A ORE LERET Y~
@\}‘ Ly RICEED AEERE 72 VA [21] [22]. I v 44 [ 52 B %
il L R 7 — AU —2 (2018
2021) | [24]. [REHAHSBAFEE
K T e 77 a0 (2017-
2024) | [21OHEEZBRE L.
M HX 1 T8 PEEA =T 7
4 7R ['BEEEH DO Ok
M BOR e EBUNSBRICAT o 7247
gL £ 7o TRV TEI G T

A [1(2020 %) 3,800 5 A 3,740 H A\
2470 5 A (H=3-¥5 2.17%H4000) (24 2.09% 55 11)
#ifb= (2020 65.0% 66.0%

F) 50.9% (22 1.2%8800) (FE3H 1.3% 58 00)
GDP (2020 4) 1,269 {EoKk RL 1,586 {ECK KL
322 (&K Fv (FEIEH 7.1% CHIAN) (FESEH5 8.3%H4 /M)

(2) T RILF—THIEE R
(a) M= R L X —EE g

BaU > U A TlX, = 3 /L —5E3LH 2020 4D 9,753 ktoe 7> 5 2030 £ 1%
15,552 ktoe ~ & ) 60%EE I L. AEG > U A Tld. 2020 4 10,314 ktoe 7> 5
2030 4E1T 13 22,091 ktoe ~ & 100%LL F#EN4+ % & PRSI TWS, (X 2.3-H)

25,000
22,500
20,000
17,500
15,000

12,500

10,000 I gl B2 RE NE NE BE RE RE QB
5,000
2,500

o 4 5 5 - - - - - i

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 20320

ktoe

M Ball Scenario W AEG Scenario

¥ 23-H BRTRXAXF—FEETH [19]
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(b) ¥ P51 TR

TRAXF—FRNCHBT AHMAMNOS =7 TRD & =L — B 13 E )
DIEFEINIZZ <, BaU v U ATl = r X —FEH LKD) 51%, AEG )
U A TI3H 44% % 505 ERHEL TWD (X 2.341)

100%

90%

80% | ~405% 41.5% = 41.7% 42.7% 42.1% 48.1%
: 51.0%

70%

60% | meiudopen
50%

i

0% | Tomn e 0 == = ==

30% 5.1%

5.3% 5.9%
20%

10%

0%
2021 2025 2021 2025

Business as Usual Accelerated Economic Growth

Transport B Agriculture = Industry Services M Households

X 2.3-1 ZFFPABI=RALF—EEE [19]

BT R —HEE PN T 52 THITLL T @Y,
(A) ZHEHT Y

FREE O T R /L X —2E83 BaU 7V A4 TITEFL R R 2R 0.8% T 2020 £D
#7 3,459 ktoe 7> 2030 4= 3,761 ktoe (2, AEG ¥ U A TIXHFETHRLEH 1.0% T
2020 FE D 3,395 ktoe 7> & 2030 £ED 5,765 ktoe (245 & Pl SNz, £7/-. &
71, PG, AREROFTEEIIHEIN L, H & ATIMOFTE IR 5,

(B) #— L 2

P—E AFHOBRT R F—FE L, BaU > 7 U A4 Tl 2020 DK 463 ktoe  (4E
SEHI R R ERED 6.0%) 75 2030 4EI213 826 ktoe 2. AEG U A Tl 2020 D
602 ktoe (FEFHREFRE R 8.2%) 7>5 2030 A4E121% 1,327 ktoe (2T 5, BX.
LPG., ARIROFBEEIIIM L. HrOTEIIEADT 5,

(C) PEE

PESEIH DO 2L X —ZET 3 BaU o7V A Tld 2020 F£D 1,511 ktoe 7> & -
BIRL 3R 4.8% T 2030 4E1213#Y 2,418 ktoe (2, AEG > U ATl 2020 4ED 1,650
ktoe 7 B A AR 14.7% T 2030 41213 6,451 ktoe (ZHINNT 5, SlyE3E L g2
DOV T I HZ—Z, ZOBI Z—OFEOK 95%% b D, ZDvs X —THH
ENDTRTOREIOFRENHEINT 2 L PHRINLD, $hedR—%% 1 h2ZTh
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FNERE E T NI FITINLE T A720OFEEICL Y . RIKT AN b <
55,

(D) 3 - {fise

AL O T L X —FEE T BaU 7 U A TlE 2020 4 185 ktoe 7> 5 2030
HE\Z 1% 437 ktoe ~ & AR ER 9.0% THIM L. AEG 27 U 4 Tl 2020 4ED 200
ktoe 7>5 2030 £EI1Z13H) 489 ktoe ~ & AWK F R 9.3% CTHEMNT 5,

(E) i

TEEGER P O T 2L X —FE L BaU > U ATl 2020 4D 3,950 ktoe 7> & A
) 7.2% T 2030 421X 7,926 ktoe (2. AEG > VU A4 Tl 2020 4D 4,301 ktoe 7> 5
LY 8.5% C 2030 A-121X 9,751 ktoe (ZHE N4 5,

(F) )

EEIIT, FPBRESR 5.1% T, BaU 27 U 4 TIX 2020 40 18,542 GWh

(1,594 ktoe) 7>5 2030 4-121% 30,570 GWh (2,629 ktoe) (ZH{IN¥ %, AEG ~F
I CIHAE L R R 2R 8.1% T 2020 4E 21,971 GWh(1,889 ktoe)7> & 2030 4E1T 1
47,926 GWh (4,121 ktoe) & 72 %,

(G) A JHHEL

iy, R 2 &2 R<) OMEE L, BaU 7V 4 TiX 2020 £ D 4,831
ktonne 7b> % 2030 4F (213 9,458 ktonne ~AFEHREY) 6.9% CTHINT 5, AEG 1 U 4T
X, 2020 £ 5,272 ktonne 7> HHNEY) 8.6% CHEMN L. 2030 4E1Z 1% 12,077 ktonne
LD,

(H) RERH A

KIRAT AFTHE X, WU ALt 2020 4£DK) 2500 mmscf 7> 5, 2030 H-12EE 4
Z¥ 5100 mmscf & 104,654 mmscf (2S5, FOFTEL, FITHH & A —FH
A4 FOIMTEENTRIND,

mmscf : 100 57325 7 4 — b (million standard cubic feet)

(1) ARE R

KREBREOFESLL, BaU 27 U 4 Tld 2020 4= D 3,104 ktoe 7>5 2030 412 1L
3,041ktoe ~HEERIAR R 0.2% T L. AEG v U 4 Tl 2020 40 2,918 ktoe
M 2030 D 2,824 ktoe ~EFH KR 0.3% T T 5,

B)x&¥H

H—FT X NVX—FKEHE (EC) 72019 HFITKE Lf:%%ﬂiﬁﬂﬁl%”i*/vﬂ?‘ i
(2020-2030) [19]iC LAUIE, 2030 FEE THOZ R L X—FH T LTLL RO v il
L. MIeEEES LTS,
(a) TIPS WY 72 = R VX —FEHE L 72D, (KD RV —FEHIZIED D
L& 1L BaU 2 F U A THI51%. AEG > F U A TIIK 44%% 5D 5, )
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—AHIZEBA VT T ORI EORREHF CHMLERDH DL L, DI, kT xR
VR TR L ZRUPE D IB YT A DPEH 2D 3721, JE ) S SOE s
~OEMOBENRE, T—X L7 MRRETHY, BEXHEIE (IS T TA
VEIEIAATY v R) R LREERE, LK EEIE T D R E
EEEHEL, AMCTRDOOIRBTRELZRETIMNEND D Z L 2R,

(b) FFEEM & Y — AP ClE, S LA O ROEHET 07 AD T RV —EH)
Bz kD, ENFEITHFEFRTBaU >+ U A T5.1%, AEG > U 4T 8.1% THIIN
T 5, TORER, —wmdHiz 0 OENFFEIL, 2020 4225 2030 FFI22) T, Bau
) AT 58%., AEG > U AT 55%HENNT 5,

—ENTEOEINCIE, BIA 7T, ®EFH, EET 0 AOFMIZHKZD
IIZARE RN L DR ER I OM ENAKETH Y | BFIEE A EET 572012
X, BEOEWENBELZGE FTOLEND D Z L 2iRE,

(c) LPG FEHE 13 K SRICHEAFE L. 2030 4EICB VT BaU & U A THJI 39%., AEG >V
FTHI 2% L 72 D0, BURFORET 5 50%% Flalb, —J5. 2030 4EDHHHEETO
WK F#RIL BaU T 48%., AEG T 51%., ATl 19%, 23% & T4H, 2030 4F % Tl
LPG & M 3R 50% & EERL T 5 72 ITid, FHEETD LPG T % % 2020 4D 224 ktoe
(207 ktonne) 7> HAEER 8.0% THI 2 #1295 K L, 2030 4ERIZ 1T 483 ktoe (448
ktonne) & T HAMENRH D,

— B OFE CARERELOFTENE W=D, RNEBRELO RS FHE 2 IE S5 &
EHIT, WBRABHREAA F—T7 L PG DFJE~DWE K LR T HHLERH Y, D
72< &b 15%DOPREHET S Al e 72k REIFHBEA N —7 D K L RN I D
VNS D LIRS,

23.1.4 T RLXF—HEHOBITAFRFHOMESIT

2019 FEICERIR I EF = %L X —32FE (SNEP) oY Tk v M LT, H—F DOk
DEHE I Z—BEDOHTA RTA b Tl—TWmEEITC I H— e v AX—TF
> (IPSMP*) [25]3FEZh & TV 5,

% IPSMP [X. H—FBUF & KIEBUFIFE 35 IRRP (Integrated Resource and
Resilience Planning) 7’2 =7 FOXRIZ IV IHRE (USAID 26 E&ieitr =
F. KENCAILE & 2 YV T ¢ o Tt ICF 35 i)

KT Z o TCREH—FOENE T Z— %M RANIER T 2 72O OFRE TH A7 Y
Va—tarZ@RETD57-01C, 6 MEDOKEIKEN—2XT 4 250 11 #H (75
P PRBMIGES B R OMIiRE, K FIRHIRR, AFEREHRMOEAR TR M) OREEER
ZRRE L. TOMAEDLEPOELNAREDOMRELIIEE (2, LY
VAN, EREME, HUSERBE, THORIE, KELE) B, kT VA ERET S
DIZFHl ST 5,  (32.3-D)

ZOREHRERIC LT, BEY T U A LTHERIE 1 A2BEL TS (¥2.34) .
B, B R EEELERSALE L CHEIE 3 (1,000 MWe DJFF 138 ERTZ 2 H
WA CRERR L. R A2 2889 %, 2030 4F : 500 MWe, 2035 4F : 500 MWe) s &
D, ma AN (2019 FERERTO A Ak L FHM) . U7 VRELOSNERT, KA
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# 23D

Strategy Name

Unconstrained

BRI L DEEREO LR H1RM b, BT ABERREISELHREE L, fBiEx
HALIH WD,

IPSMP {23317 B BkliE 7 Y 2 [25]

Description

o Reference Case assumptions on demand,

technology costs, gas resource availability, RE
bounds, TTCs, build 60MW small hydro

No other technology-specific constraints on build
options

Diversify with Coal

Reference Case assumptions on demand,
technology costs, TTC, build 60MW small hydro
Diversify fuels by building a 700MW coal power plant
in two phases: 350MW in 2027 and 350MW in 2030
in SouthWest-GH

Diversify with Nuclear

Reference Case assumptions on demand,
technology costs, gas resource availability, RE
bounds, TTCs, build 60MW small hydro

Diversify fuels by building a 1000MW nuclear power
plant in two phases: 500MW in 2030 and 500MW in
2035 in SouthWest-GH

Diversify Geographically

Reference Case assumptions on demand,
technology costs, gas resource availability, TTCs,
build 60MW small hydro

Build a 300 MW combined cycle plant in Ashanti-GH
by 2027

Renewable Energy Master Plan
(REMP)

Reference Case assumptions on demand,
technology costs, TTCs, build B0MW small hydro
Implementation of on-grid utility-scale RE capacities
identified in the Renewable Energy Master Plan
(REMP)

M

Enhanced G-NDC*
Reduced CO2growth

Reference case assumption on demand, technology
costs, gas resource availability, TTCs, build 60MW
small hydro

Constrain CO2 emissions to half of unconstrained
strategy emissions.

*G-NDC refers to Ghana Nationally Determined Contributions, which are Ghana’s commitments under
the Paris Agreement (see Table 55 in Section 10.2).

FEH THI

TTCHAEBRES. REBAETRT XL —
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Xl 2.3-) BREES TV FOEERET X% 7 [25]

BRI

H—FHREIL 1997 FRICE N7 4 — 8T v 7T L (PSRP) Z3Lh kiF, &)
7 2 —DOHFIKETH L=V F—FEBE (E0) AUARFEHRIZES

(PURC) Z X LTz, H—TF OB TIL, BEBHLZLASHEEFELE THLA
LB )IBAZE At (VRA : Volta River Authority) &SN REFHEE (PP) | EEHM A
H—F£E24E (GRIDCo : Ghana Grid Company) . ECEHERFY 2 AL EE L Tk VRA 73
FTE 3 5 AL BBt (NEDCo : Northern Electricity Distribution Company) . Fa iRt
B CITBUN R EH O —F&E )71 > 73X=— (Electricity Company of Ghana Ltd.

(ECG) K UEMHEIEE ToH 5 Enclave power company Ltd (EPC) ) NENFhiH -
TW5, £, HENTEPBER S TE D AEMSZENEOIZ AR Y NG Thi
TW%, BERFEEH OMEX 2 X 2.3-K (2777,
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| Ix)F—% (Minisutry of Energy) |

| IxL¥—FE2 (EC) |

| AIEEERFEES (PURC) |

| REEEE (N8, BIFR) |

‘ *EESH (Grideo) ‘

WAPP) < H—FEBHHEH (GWPM) A (EMOP)

BATBER SR

b o . _{_____________________'

| EE4% (ECGEPCNEDCo) |

!
EHENEEER || kEaHR BHRD BER |
X 23-K H—Ticki} o BEREREHIK B

2.3.2.1 AR

(1) Ministry of Energy (TR ¥—4)

TRV —BUERON SR, Eh, B, 7M. KO o0 X —EH PR D 1E B o
B LAY T H T —FTBIFOETH D, 2017 FIZATHE & EIENEDF LERAL
i,

(2) Energy Commission (= RILF—ZFES : EC)

H—F DX VX —EROBFEEFHAZHG - EH L, V—FOEHNEI F—0D
T _RCOFEFITIERRG] - BEE OB ZTRAET 5729, 1997 42 TEnergy
Commission Act (Act541) ] (2 X > Ti%3r, Tz, RERT A, %#E, iELZD
EHOXFRL LT D,

ERFXICEET L FELREEFEITIUTOL I RO H 5,

- Electricity Transmission (Technical, Operational and Standards of Performance) Rules,
2008 (LI 1934)

- Electricity Supply and Distribution (Standards of Performance) Regulations, 2008 (LI 1935)
- Electricity Regulations, 2008 (LI 1937)

- Electricity Supply and Distribution (Technical and Operational), 2005(LI 1816)

- Electrical Wiring Regulations, 2011 (L.1.2008)

- Ghana Electrical Wiring Regulation Guidelines

- National Electricity Grid Code*

*Gird = — FIIFAMRET RV X —OEAILREZHE X F7 7 FMER STV D
NV
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TRV — T BTG [E F o kL X —3 ] (SNEP) & EHIICIERR. HFk=
Z\‘/I/&\:_%%{E&E = %E@§k§’< O){E&D = %%ﬂi\ Q:Ffﬁ LTU\%)

M E K = f L 5 — 5 (SNEP-11)  [19]
Energy Demand Projections for the Economy of Ghana July 2019
IPSMP 2019
Integrated Power System Master Plan Vol. 1
Integrated Power System Master Plan Vol. 2
Energy Outlook for Ghana
2021 Energy Outlook®
Annual Electricity Supply Plan
2021 Electricity Supply Plan for Ghana [26]

TEIPEFITR U D e >

TRIF—FERIX, 2011 21X, TRenewable Energy Act, (Act832)] (2D,
WO AR RET RV ¥ — ﬁ%/ﬁgD{EL&%fE% 2016 “FiZ1%. [Energy Commission
Amendment Act (Act993)] 2LV, ﬁ“—ﬂ‘@aﬁjﬂi@rfﬁ)ﬁ% Birsue—hnrarry
Y EMTTSIMNE T D Z L 2REMIT T 5D,

- ENERGY COMMISSION (Local Content and Local Participation) (Electricity Supply Industry)
Regulations, 2017 (L.I. 2354)%

- ENERGY COMMIISSION (Local Content and Local Participation) (Electricity Supply Industry)
Guideline?’

ZORAMD HINE, H—TF OBENDBEARPERII T D EITEHHE & BRI RK 51% 0
FEAZNE 60% DHMFERAZ M L, S OICEXT —7 /v, KiGEl, Hik, 7
7t =R EOREEDORNZHET 2L TH D,

<EEIHT 7 EBRFL>

ﬁ~%ﬁmmﬁifmﬁ®¢ﬁf®ﬁﬁmﬁﬁf%6$ﬁ&$m%féhé:k
ERRAET D WO BOR B CEZEMFRZET TRV, 2021 FICIX2FEFH T
87.2% (BT 7 F1%98.9% & 72> T\ 5, T ii&l@ﬁ%ODqﬂf‘%‘%m@&:%é
23, ALE HE T AL R 65%FRE & & FlEl-> CTnd,  (X2.3-1)

% http://www.energycom.gov.gh/planning/data-center/energy-outlook-for-ghana

26 https://energycom.gov.gh/files/Local%20Content%20and%20Local%20Participation%20Regulatio
ns,%202017%20(L.1.%202354).pdf

27 https://energycom.gov.gh/files/Local%20Content%20and%20Local%20Participation%20Guideline
s.pdf

Page 73 of 167
I H I This information is proprietary to JGC/IHI.

All rights are reserved. Uncontrolled when printed



SH4FEE [EOBWIRILF— > ISOEINVERMCHIT BRI e RAESEE]
H—FHME NEES1—)LF(SMR: Small Modular Reactor)ZFVWVEBN > I SBIMOBEHEMAEEE RES

X231 HURBIESHT7 7 2R (20214F) [1]

B) ARFEEMHER/ = (PURC)

PURC 1% 1997 4 10 H T [Public Utilities Regulatory Commission Act (Act 538)] (25D
. HEHEE ~DOEE, BB, R5EIZET DB & Bl 5 7 DL ERER
%U’r%%%’sﬁ& LTREINLTWND, S 61T, KOMFERKIRAT A Ok #ifil 7 5 J1T
HLE-STND

PURC I, ﬁﬂaﬁ/\fﬁ:b %i%bhé FEREREZ AR L, BEIEARKICHESL
SR E DA FA L, FBEICEHT D %@ﬂﬂ@“ﬁ%%%%’fﬂﬂ%ﬂ LTWb,
PURC IZERFEICB W TEBR O —FEESH (GRIDCo) | FLERIEO A —F
T /14 > 73=— (Electricity Company of Ghana Ltd. (ECG) . Northern Electricity
Distribution Company Ltd. (NEDCo) }2 UF Enclave Power Company Ltd.) Z E#HH] L T
Do

- PURC Act, 1997 (Act538)
- PURC (Amendment) Act, 2010 (Act800)
- PURC (Consumer Service) Regulations, 2020 (L.l 2413)

(4) ENHTHHER R/ (EMOP)

EMOP (Electricity Market Oversight Panel) (X4 —FHIE N TG OEEETEZA -7
HETH 5,
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5)ET 7Y hEHT—/ (WAPP)

77U AEEICBWTHEMOICHAF I OH L2 A NTEE LR LVX—%
a2 - LA BEEABLE LT, REOENZHLZ L L. HISGE—M 70 E N TiE
PHERS LT 7 U BT —/ (WAPP) DA ENTWD, (X 2.3-M)

H—F1% VRA 71 GRIDCo DIXEV AT Lx@L, a— AR T—L, _F v 7
X T 7 OEIMICEER L. T — T KOERLEOBZIHE L TWnD, Zhvb
OFEESHT. WAPP OEEMO—Ip L L THREL TV 5,

NIGERIA

X 23-M B77YHmEHS—/ (WAPP) 28

23.2.2 FELRBEIFXEE

(1) RE=tE

THEREESEE L TVRADZH S, VRA L, [Volta River Development Act (Act
46)] ([ZHOE ., EE, rE, BEZITOME L LT, 1961 FFICRL SN,

L2 L. 2005 FEICH—FTEOEB 7 Z—HEDO—B L LT, IPP &2 H— %@
TR X—HGIIFREONAT e 72 DIRIE D KIEE 72 EN T, BRI EFEIC
[RE S TW5D,

VRA IL, #IEEI® 2,532 MWe OFEFTZITA « EE L THBY ., 2 DOFERK
TREFTHDHT 2 RFEEFIIR VNI HY . ZIZ4 1,020 MWe & 160
MWe ZH L CW5, &HIZ, 7 v/8—A—2Z M D Navrongo (T 2.5 MWe D K5
YFERT. T v/ —7 = A MMIF O Lawra 12 6.5 MWe D K53 EFT. Kaleo |Z 13
MWe O KIG I EFT 2T A T 5.

F7-. VRAIZZ aFF 4 BRDT RT v R & T~ DRI L5 Dk )3 BT %
A LTW5

28 https://www.ecowapp.org/en/content/creation-wapp
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(2) EESLE

H—FENDOEEIL, 1997 4~ [Energy Commission Act (Act541)] K TX 2005 4+
['Volta River Development (Amendment) Act (Act692) | (255D X 2006 H-IZF% L X 7=
GRIDCo 23 H-> TV 5, ZOIERETIL, B 7 X —dEDOHHLAD T, Z'Ei/.&ﬁ
HHLIT L HLEM AL E Y AT LD &M 5 HEH & OV VRA DL EMERE
MOFENL OBEZ EDH TS,

(3) Bl EStL

H—F OBEIX, FEIZ3 SORER (EH 24, RE1th) (CL-oTIToh T
Wb,

-ECG

BKROEESHTH DL H—FEHAH (ECG) X, H—TBURFM 100%HE T 248
RE(T2METH D, ECG ITBIE, H—THEBOT Y T4, B TN, A —
AR T —=B—= T IT RVE U AZ D6 DOBIR - ATEXIKIZE
i HBLE &I A Y,

- NEDCo

VRA DTt ThY, H—FoxRar 774, AL, T o/85—Af—ZA ., T v
RN—1T7 = A~ O I A~DEIE A2 Y,

-EPC

TL—K— T IO T~ « 7Y —V— 7 L—T CHRETAHE—D
RERESIMETHY, $50 HOFEEROBEZ RO,

BATE

Ghana Wholesale Electricity Market @  7~"— bk [27]1Z LU, 2019 FF{ZRidk S v7-
17,034.6 GWh ORE NHE RO 9 b, BilTHEEs 77.1%., HB{LTH 9.3%, it
TN 13.6%% 5D TV 5,

AR F S < XIS IR D 65.2%% Hd, 8 D HIFE¥ESE (VRA
L 7AEOMNIRE SIS A) KON 26 O THGSINE 3 tEORES L E 23 #H0 KR
FEEEEE) NEENZSIL T\ 5,

2Ry NBOBSIL. 2EEIE D 34.8%% L, AT =V U ARKSIE

FAre 7 R IKIBEND 2 DFTOHRTH D, 728, BEIETHITEIGIEDR 92.9%
DIPLILESFLRET, 780 71%I T K EOFEEN D TS, 2019 HEITHIT 2418 TH
Flan= a2 b (tvkwh) (X, £ 2.3-E DD,

B, —FTOHEN TG ~OZINZEHT=->TiL, TElectricity Regulations (L.I.
1937)] ICESL ZEMRE L STV 5D, 2019 4F 12 A RKBEO TGS NE O—&
% 2.3-F IR,
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#2.3-E 2019FEEDOEZI 2 X b (ABIEY, t/i/kwh) [27]

HHlhE BHfkms EmHTHS
SEHja R b 8.5 5.2 7.3
7.9~9.7 (3.2~8.0) 5.7~8.5

#£23F MHEBN—E EHat, BEESD [27]

Wholesale Suppliers

No.| Name of Company Address Contact Person
1 Volta River Authority (VRA) | ElectroVolta house, Emmanuel Antwi-
Ministies. Accra Darkwa
2 Sunon Asogli Power Plant | Tema Johnson Yan
(SAPP)
3 Takoradi International Aboadze, Takoradi Robert Weley
Company (TICO)
4 | Karpowership Tema Vokan Buyukbicer
5 Bui Power Authority Airport Residential Area | Fred Oware
6 Cenpower Accra Seloame Baeta
7 Cenit Tema Victor
8 | AKSA Tema Murat Captug
9 | Rotan Power * Airport Residential Area | Mohammed Haji
10 | Amandi* Aboadze, Takoradi William Pyne
11 | Early Power * Accra Kingsley Asare
12 | Marinus Energy* Atuabo Diana Ayeetey
Distribution Utilities
No.| Name of Company Address | Contact Person
1 Electricity Company of Ghana (ECG) Accra Kwame Agyemang-Budu
2 Enclave Power Company (EPC) Tema Joseph Aduhene
3 Northern Electricity Distribution Company (NEDCo) | Tamale Osmani A. Ayuba
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233 THER
23.3.1 EBHHEE

H—FTlE, TNETKIEKNTEDIEEN T TH-T2D, KGR ESR
JIREBOIAA NN TENROKHIT WD &, FERESFRNOSLHLICTD A TE
., BAEMREZ AL —OEENRLIZHE 2 TETUVW5D, 2000 HOREETIX, KD
FENENEFEEDOK) 92%% 5D, D D 8%IT A FIFEEN H D TUWV=A, 2021 12T
KIVFEEDK 34.1%., KIIFEEN 65.3%, FAEFBEZ R /LFT—D 0.55%DHIE & 72

%o (X¥2.3-N)
21,000 0.60
19,000
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17,000
15,000 040 w
K]
E
- 13,000 g
= 030 2
© 11,000 ¥
k]
9,000 0.20 =
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5,000
3,000
2 3 8 83 3 8 8 B3 83 3 = 8333 YL 853 28 8
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. Hydro . Thermal BN Renewables =%, Renewable Generation
X 2.3-N FEEHEOHE (2000-2021) [1]
2332 BHTE

2000 HE70 5 2021 A F T, BHHEREIZEE 4.7%DEIE THEML TW5b, 2006
. 2008 4, 2013 4F, 2016 FHTIX. ENEIUK 21.8%, 15.1%., 14.3%, 17.9% &\
D RMEICIEE &ML T\ bd, LarL, 2003 & 2007 FOENEHEEIL, £
A 23.4% & 13.2% & IR LD KIEIZEAD LTV, Z ORI, BEE R ORI
WERRTA HEDE LTV,

PESETY & FREEIZ L A E DM EIL. 2020 FEORKKHI 2 E I HE DK 30.4% &
A3%\T%F L, 2021 FEITITENEFN 31.8% & 47%% DT~ KEMOEHHEBEOHK
13X 2.3-0 DEY TH D,
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M Residential M Industry W Service Agriculture

W Transport

20,000
18,000
16,000
14,000
12,000

=
= 10,000

(]
8,000
6,000
4,000
2,000
0

>R P FH E D P DS DD D e D DO D
F P F S P F A T I I I IS FNIIFI
AT AT A A PR AT AT DT AT DR TP

X 2.3-0 FEEJENHEEROER (1]

2.3.3.3 [EHESER

W77 &S T —/v (WAPP) 1ZPE7 7 U B 11 » [ETH SN TH D . 2021 4
E DM PTRER EITH 13 GWe, I AFTEEIT 12GWe TH D (5 2.3-G) , WAPP D
THAY=) T, H—F, a— N IRT—AIMlgHEE 2> TBY =V = —L,
h—o, RFr TAFFT 7 VITEABIEE 72> TS (F2.3H) .

B O IX, 2000 4£0 392 GWh 75 2010 4E121% 1036 GWh & 1EIE 3 {5278 -
72o D%, 2017 121X 377GWh & 3430 2 12 L, 2021 A-1213 1734 GWh &5
35 fFICEEIM L=, — . BEHAIL 864 GWh 75 1,146 GWh (ZHEAN L, 2021 4E(Z
X 44GWh (2D L TR Y | T 15.8%ThHh b, ([X2.3-P)

Zokolc, H—F ol 2018 A5 600 GWh 725 2021 4ED 1,690 GWh (ZHE
MU, T a1%8in L T\n5,

H—FTILZVRA Th—o. R_F . TAXF 77V LR AR L 21T
STWA, ERARITIARHTHS H DD 2.3-E D US ¢ 5.7~8.5/kWh [ZHHY 4 % &
HEIND,

#23-G W77 VBB NS —NVOEE [28]

Ratio
Year 2019 Year 2020 Year 2021 2021 vs 2020
Installed Capacity (GW) 23,0 23,3 23,7 1,6%
Available Capacity (GW) 13,7 13,6 13,0 -4,7%
Peak Load (GW) 10,9 11,5 12,0 4,8%
Energy Generated (Twh) 70,0 75,3 79,6 5,7%
Energy Exchanged (Twh) 6,0 6,2 5,6 -8,9%
Ratio Exchange vs Generated 8,6% 8,2% 7,0%

FEH THI
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#23-H EH@EHBAE (Gwh) [28]

Import | Export | Import | Export | Import | Export | Import | Export
2018 2018 2019 2019 2020 2020 2021 2021

Nigeria 0,0 | -3002,6 0,0 |-2327,2 0,0 | -2127,2 0,0 | -2308,2
Cote d'lvoire 77,6 | -1138,6 76,6 | -12348| 1494 |-13089| 197,1| -8886
Ghana 143,8 | -636,4 | 127,0|-12354 56,1 | -1759,9 43,7 | -1734,0
Senegal 338,2 21| 4684 00| 3580 00| 4132 0,0
Burkina Faso 783,4 0,3 | 1024,7 0,2 | 14196 0,0 12221 01
Niger 984,2 0,0 | 10488 0,0 ] 10999 00| 11219 0,0
Mali 1186,0 0,0 | 1302,2 0,0 | 136838 0,0| 9390 0,0
Benin/Togo (CEB*) | 2307,4 0,0 19959 0,0 | 1692,0 0,0 16814 0,0
Sogem** 0,0 | -11289 0,0 |-1057,2 0,0 | -1201,3 0,0|-1129,2
EEEOA | 5820,6 \ -5908,9 | 6 043,5 | -5 854,7 | 6143,8 | 63973 | 56184 | -6 060,1

* CEB is a utility owned by Benin and Togo

**Sogem is not a country but a member utility (that belongs to the 3 countries of OMVS)
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2019 e———
2021 ——————————

) Ly 1 /

=

= 500 l

) I I ’

0 I I N I I I 4

o - o~ o <t [Te wn g =] [=2] (=] - o~ (2] =t wy {¥e] M~ o0 o
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Import NN Export Net Export

X 2.3-p EBABHBABDOHER [1]

2334 BKENH

7Yy RV AT ADOE—7 AT, 2000 4ED 1,161 MWe 7> 5 2021 41213 3,246
MWe &892 (51T X, HFHB 5%DHUNRE /> T D, —F, —T F7=XEN
OE—7 Afiid, R 2.5 fFI2HEML Tnd, 2021 FiFV AT AE—7 8
fif, A—F FITERNE— 7 AR E HIZ 2020 TR S%EM L=, (X 2.3-Q)

H—F TIHEE 21 FEM T, VAT LADE— 7 AFINH 180%H L T\ 5, —
¥ . FEBRENZFHIZ 300%LL Eoahn e 7p > T 5,
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X 23-Q ENERKFEENOHR (1)
=l
VALY
g P EL
RERMWEE
EZRTRLX—HaE (2022) [N KAUE, BAEEEHHA I 2011 40 2,170

MWe 725 2021 #1213 5,481 MWe ([ZHEIN L, F 8 9.7% DN E 75 TV 5, AR
12, BHEATRER & S 2011 -0 1,945 MWe 725 2021 -0 4,975 MWe ~ & -5
9.8% DN TEIL TV 5,

2011 D K IR EBRIER E1L 990 MWe TH o 7273, KR A A D EWNAEFERIEIC
£EVY 2021 FEITIT 4 f5D 3,753 MWe & 720 | IR ERIT 143% Th 5, FREXH

BEOMOOHBLZ X 2.3-RIZTRT, £7-, X 2.3-S, #2317 T X HI2EHEH
%faatvaTAﬁﬁjt@ﬁ =90 3,246 MWe [Zx%f L+ 72 3 B2 & 4,975 MWe 2 L C

. A TR ERIL 53.6% X 2 TN D,
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Figure 3.5: Trend in Installed and Dependable Capacity, Peak Load and Generation
235 HERFAELBHTBEOHR (1]
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#2.3-1 EERMAER 2021 F£RFE (1)

(MWe)
Plant Installed Dependable
Capacity Capacity
Hydro Power Plants
Akosombo 1,020 900
Kpong 160 140
Bui 404 360
Sub-total 1,584 1,400
Thermal Power Plants
Takoradi Power Company (TAPCO) 330 300
Takoradi International Company (TICO) 340 320
Tema Thermal 1 Power Plant (TT1PP) 110 100
Tema Thermal 2 Power Plant (TT2PP) 87 70
Cenit Energy Ltd 110 100
Kpone Thermal Power Plant 220 200
Ameri Plant 250 230
Sunon Asogli Power (Ghana) Ltd 560 520
Karpowership 470 450
Trojan 44 39.6
Amandi 203 190
AKSA 370 350
Cenpower 360 340
Early Power / Bridge 144 140
Genser 155 131
Sub-total 3,753 3,480.6
Other Renewables
On-grid
VRA Solar (Navrongo) 2.5 2
VRA Solar (Lawra) 6.5 45
VRA Solar (Kaleo) 13 10
BXC Solar 20 16
Meinergy 20 16
Bui Solar 51 46
Safisana Biogas 0.1 0.1
Tsatsadu Hydro 0.05 0.05
Distributed Solar PV 30.9 -
Sub-total 144.05 94.65
Off-grid
Solar 7.42 -
Wind 0.02 -
Sub-total 7.44 -
Mini-grid
Solar 0.314 -
Wind 0.011 -
Sub-total 0.325 -
Total Renewables 119.865 94.6
Total 5,488.82 4,975.25
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{2 330kV & 160 kV D EL#E 2K (—H 69 kV) |

l’5¢l0>7/l/ﬂ?7“77 /&0“3~ r AR T — ’%%ﬁ‘é 225 kV O RH . BEE O b
\ZHEE T 5 160 kV OHLRFR TR STV D,

&)50 FIBLERMIE, T

v A —TF 0285 & (28],

HEEn T, (X2.3T)
<A E HEME >

EZFH T 2L X —HE (2022)
P L OSBRI IEE  (SAIF) |
SEYAE IH R

X F<—7 (L11935

2k 5) "C&)Z}fﬁﬁﬁﬁ

EEROM AR

1%9 5,284 km T
34.5kV 2 OV 11 kV ELEAR THERL S5, WAPPPD 2018

2033 - FE T2 A —FEWNFF 330 kv D8RRI TR

[ KT —TF DBELE RS O PEAGE HEANE 2 <45

VAT DO E G R FERE  (SAIDD) K OY
(CAIDI) O F<—IFERNALIINTND,

ZORERIC I NIEFE 230 1R EN D X T, EEERESEE  (SAIFI)
TR KRAE IR Z R L TWD, i

I, AR

SORKE LTUIXENT 7 B AROEAIEEIC L ABRLERFEO I LA 0 L HE
BEND,
£ 2.3 fHafEEMEEE (20214) (1]
EFEMIEE I)7 5B ECG NEDCo

I 4= E B F(SAIFD) Metro 6 17 28

Urban 6 27 25

Rural 6 28 55

B (SAIDID, h Metro 48 26 59

Urban 72 52 39

Rural 144 56 81

T 9{=FE & IBFFE(CAIDI),h Metro 8 2 2.2

Urban 12 2 1.6

Rural 24 2 1.5

29 Creation of the WAPP | ECOWAPP
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NATIONAL INTERCONNECTED TRANSMISSION SYSTEM OF GHAN.

L
A gE

L AsHANT

GULE €0 GUINKA

Iy

e

ki 0 O AP

v |

BGRIDC
GRIDCo

Grid Company Linitad
PO 8cx CS 7678, Tema, Ghana
Tol: 4233-303-310310
Email. gridzo@gricaogh.com
Wot: vrww. griccogh.com

X 2.3-T BHEBRES

30 hitps://www-pub.iaea.org/MTCD/Publications/PDF/cnpp2017/countryprofiles/Ghana/Ghana.htm
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2343 BHEKRTH

TRV F—FE SO EZFE = %L X —EFl (SNEP) [19)12 X 4uiE 2030 4EDE
NEETFRIREINTEY . FE, ¥ - V—vR¥E, T TAI=0 sl
AT, BEDOK T I X —DEREIRENEENRINTNS,

A AR—RMIXIE B 52 0 EREFBORE T 0 7T MFLITO

(1) EFEFHENIZLD, 2020 FF TloeBEBLEERTLZ L,

(2) 7IHBHFTIX, BaU > U A TlE, 2016 4005 2019 FEE T2 ARy h T A >
312020 AEDBFE D OFHEHARICOWT 3Ry T A 2RI SE 5, AEG ¥
FUATIX, 2020123 Ry T4 2, 20225 KRy hT A&, wBFELR
v T AT O L TVE, 2030 4 F TR UM THEET 5,

(3) =HRNAX—FE({T 1T T KBRS HETE,

(4) ENTLEMEINET 25 (1 #IX 1 THRE) .

DL B D iy 728 D L, 2020 420> BaU v U 4 18,542 GWh (1,594
ktoe) & AEG U 4 21,971 GWh (1,889%toe) 7> D54 #)5.1% & 8.1%H M L,

2030 4£121% 30,570 GWh (2,629 ktoe) & 47,926 GWh (4,121 ktoe) 2725 & PR L T
W5, (1¥2.3-U)

Final Electricity Demand
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AEG Scenario == == == Ball Scenaric

X 23U BAHHEEZETHAN (2020-2030) [19]

v 7 2 —RIOENEE THIL, 2020 FEOKIKE BRI 5D D FEREERFH 0 E|
A%, BaU v U A T3 41%. AEG 2+ U A4 Tl 2030 FEIZHI 39%, 29%IZ(E T4
HETFHIE N,

ARy bIA L TN I =Y LB RET DO DOREREMRETHD TRy M Z0<Db
WARTZRWEY), £33 DEAKR
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FRRIXPESRERFI TH Y |

2020 FE DB SFETED 26-27%% 5O TV
%, P— EX*Wﬁi 2020 D 21-24%7>5 2030 HE1215 25-27%~ & ¥ = T H 4K

2020 BB SEED 8~10%% (5O T\ =T
DOEAIL. FHENEENEILEF Y LIZ5E. BaU v U A4 & AEG ¥ U 4 Tlik
2030 FFIZENZLI6.3% & 6.6%!

(% 2.3K)
LI = MBI L B

DT L E TR TVWD,

#F23K BHTETH 7 VAR [19]

Actual Projection
Sectors Base Year Busmess as Usual Accelerated Economic Growth
2010 2020 2021 2025 2030 2020 2021 2025 2030
Households 3,747 7.597 8,018 9,842 11,977 8,954 9,376 11,204 13,843
Urban| 3,096 5,833 6,115 7,329 8,906 6,605 6,959 8511 10,754
Rural 651 1,764 1,903 2,513 3,071 2,348 2,417 2,693 3,090
Services 1,719 3,948 4,255 5,641 7,796 5,193 5,720 8,262 12,683
Formal 1,719 3,948 4,255 5.641 7,796 5,193 5,720 8,262 12,683
Informall - - - - - - - - -

Industry 2,728 5,039 5,348 6,705 8812 5772 6,186 10,938 17,073
Water production| 169 459 487 600 737 520 555 692 860
Mining and Quarrying 1,560 2,548 2,675 3,245 4,125 2910 3092 3992 5.427
Manufacturing 997.5 2,030.4 2,185.0 2.859.6 3,948.7 2341.6| 25385 6,2529] 10,784.2
Construction] 1.0 1.0 1.0 1.0 1.0 1.1 1.1 1.1 1.2
VALCo 7 1,931 1,929 1,923 1,915 1,931 2,572 3,205 3,192
Electricity for smelting 7 1,931 1,929 1,923 1,915 1,931 2,572 3,205 3,192
Agriculture 2 14 15 20 28 51 63 118 202
Irrigation 1 10 11 14 19 46 57 109 191
Poultry farms 1 4 4 6 8 5 6 8 11
Post harvest processing 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2
Transport 3 13 15 24 43 70 83 345 933
Passenger - - - 35 42 271 791
Freight 3 13 15 24 43 35 41 74 142
Total 8,205 18,542 19,581 24,156 30,570 21,971 | 24,001 34,072 47,926

235 BXRESE
2.3.5.1 BHE&EER

TR AL S L (EMOP) |
D, Fim. 2021 FORFEEF LD

(0.129 US R/L/kWh)TdH 5 (X 2.3-V) ,

(2021 HEFE DI KFEE /3
1% mefR LT %

=z /=
B

XX, A—FToEKEHEIT, £23-LO LB T
BH421% 0.749 H—F « &5 ¢ F/kWh

H—FTIE234HTRLIEE DT, BRFEICKH L THREXRMAEENKE L
BRI AL 2,803.7 MWe/4,365 MWe) . 5 724G
o — T, BATOMXEA TS CIEiE LI=RFIRE Ik LT
L IENEB I EHETHDENINT LT 4 & LT RS (BERS) 2%
ZHUNEITE M e, FRCENOEB IR RE R L 7o T

j:A 5 %‘gzﬁ%éo
BV, ZOXHEEIL, 2019 F£121F 3 8 498 7 US RL*|

K R—PFTEINLEMRRET DD
RELFZREELTND,

* 2019 FEE OE S HBIG | & 17,732.6 GWh 7 L HEET 5 & US ¢ 1.72/kWh |

FEH THI

\—J:O-’Cl/\z) k LTU\K)O

WZBORIT ARCHI EERR G, TG A =X LD
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#2311 EHEETEE [19]

Tariff Category GHp cent
Residential
0 - 50 (Exclusive) 33 5.7
51 - 300 (GHp/kWh) 65 11.2
301 - 600 (GHp/kWh) 85 14.6
600+ (GHp/kWh) 94 16.2
Service Charge for Lifeline Consumers (GHp/month) 213 36.6
Service Charge for Other Residential Consumers(GHp/month) 746 128.2
Non-Residential
0-300 (GHp/kWh) 80 13.7
301 - 600 (GHp/kWh) 85 14.6
600+ (GHp/kWh) 134 23.0
Service Charge (GHp/month) 1243 213.6

SLT - Low Voltage
Maximum Demand (GHp/kVA/month) 6960 1,195.9
Energy Charge (GHp/kWh) 105 18.0
Service Charge (GHp/month) 4971 854.1
SLT - Medium Voltage
Maximum Demand (GHp/kVA/month) 5966 1,025.1
Energy Charge (GHp/kWh) 80 13.7
Service Charge (GHp/month) 6960 1,195.9
SLT - High Voltage
Maximum Demand (GHp/kVA/month) 5966 1,025.1
Energy Charge (GHp/kWh) 83 143
Service Charge (GHp/month) 6960 1,195.9
SLT-High Voltage - Mines
Capacity Charge (GHp/KVA/Month) 6960 1,195.9
Energy Charge (GHp/kWh) 264 454
Service Charge (GHp/Month) 6960 1,195.9
100GHp=1GHC=$5.82(Jan 2021)

0.90 0.25
0.80
0.70 0.20
0.60
0.15
0.50
0.40
0.10
0.30
0.20 0.05
0.10 I I
w a1 NNI .
o V> O O D D O DD D O 0 DO O D
SRR I ARSI N RN SN TN SN RN SN R I
DA A AT ADT AT DT ADT AR AT AR ART ADT AR DT ADT AR AR AR AT DT AD
B GH(/KWh — US$/kWh

23v EMEZOFHEHHE [19]
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23.6 FHEFTHAIOREMH

JRF-FTEARENZ B TR A S BRI L% L 7BR D, ‘ﬁrﬁff“\@%ﬁ@%ﬁﬁb
FEEBEMH IR U TH D Z & 2 R ABEEEI THRE T 2, 7eds, EEMIK
PEIZ I8 1T % MG S KX VIR D ZE LI DWW TE A 2 =749 Th %,

236.1 FHMEZ FATVT
Grid = — R{Z XU, EFEER (NITS) OJEREEIT % L CLL T O THEEF

THZENEREINTWA,
TR AR JE I B
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Figure 5.1: Loss of 190MW C/C Twin City Power Plant-System Frequency plot
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BAETHRELTWA,

b) AR

N7 v 7 OBEOHEBILEROBHMEBILORERDO—2>THH-0, EHMFHEDOE
BEHETY TV =V a v NOTRTOEICE > TEELRBETHS, BT 7V 0
RFELFEEMEEA (ECOWAS) IZBITHEYMEHEEDTE - EE - HE#ifrEOEE
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H—F 1, ECOWAS 5&[E & DHED—E E LT, 2009 % 6 AIZAKMIC T 0/
L%BAsE L. [Road Traffic Act (Act 683)] & ECOWAS i BEED—E 2 HL Y A7

[Road Traffic Regulations, 2012 (L1 2180) | (ZfEV >, ELdhfir EHlHE & 8 2 FEhi L T\
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# 2.5-A H—7F L ECOWAS #[E > HLlhH i FRo

Axle load limits Ghana ECOWAS

Truck with 2 axles 21 mt 18 mt

Truck with 3 axles 30.5mt 26 mt

Truck with 4 axles 37.5mt 31 mt

Semi-trailer with 3 axles 34.5mt 30 mt

Semi-trailer with 4 axles 44 mt 38 mt

Semi-trailer with 5 axles 50.5 mt 43 mt

Semi-trailer with 6 axles 60 mt 51 mt

Truck & drawbar trailer with 4 axles 44 mt 38 mt

Truck & drawbar trailer with 5 axles 50.5 mt 46 mt

Truck & drawbar trailer with 6 axles 60 mt 51 mt
Truck & drawbar trailer with 7 axles 60 mt N/A

40 https://dlca.logcluster.org/display/public/DLCA/2.3+Ghana+Road+Network
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46 Ministry of Roads and Highways https://mrh.gov.gh/

47 Ministry of Works and Housing  https://www.mwh.gov.gh/
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ropien vl ] 9ne |

Population, total - Ghana

License

©

./‘

e
2 Ghana (2021)
32,833,031

X 3.3-A H—FEN AD#RE

SUHESLERTT (The World Bank) 7 — & &

https://data.worldbank.org/indicator/SP.POP.TOTL?end=2021&locations=GH&start=1985&view=chart

52 {5 ER1T (The World Bank) 7 — ¥ &

https://data.worldbank.org/indicator/SL.UEM.TOTL.ZS?end=2021&locations=GH&start=1998

3R _[E DY A b -7 7 U H (tradingeconomics.com)
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@ THE WORLD BANK | Daca

Unemployment, total (% of total labor force) (modeled ILO estimate) -
Ghana

& Unemployment, total (% ...

License : CC BY-4.0
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R ZHEFFT D 2 E N TIZR W 2D, < O MEP BhE O H Al 1%, S5

WIS LT, RO HREEZMELTHZ LT D,

H—T B TOHBTHIEZHRE

H—F TCOBHFHELF . Ministry of Employment and Labour Relations>* (J& %7
BRALR4A . LLF MELR) . Youth Employment Agency, Ghana®® (FH4EREHF M. LT
YEA) . Z Ofth®d Technical and Vocational Education and Training (¢ & OV

—= TR BT 8 =T DOIEE
YRR - BLPHERRR O HAfT A, &

NTHREZE K OGN, LR TVET) @ |k
JERIZED WL DDA TT - BRZFHR L.
BPRRO N, ERERS O @A INE LT,

>4 Ministry of Employment and Labour Relations

5 Youth Employment Agency, Ghana

FEH THI

https://melr.gov.gh/

https://www.yea.gov.gh/
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® Ui TALARE (WPS) DIERL

® RPENE T kMRS BREREE (PQR) DIERL

® AP LMRERRGERLER (WPQR) DIERK

o GREVEHIMRAE (Cwi)
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® Danest Engineering Company Limited®® & X 2 842 T.O 2 F 3

® OPITO RRGE - EEMEE WK N —=07F (RT—V1)
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® CTVETY |2 X % #E Jilfs

ST Oa YT o 7 ROHES N —=0 72t L Tun s REEZE
https://www.danestweldgh.com/about%20us.html

>7 Commission for Technical and Vocational Educational and Training  https://ctvet.gov.gh/
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R
Ve
}N

/N P A
TR 5 A
R B Uk A
.~ INRLZ e T
A AN
N A
AR fEfE & 2 7
AN 2

o}

A EE

R
e
}N

th O£

KA
Aid INE R

o

KA
fE N RS

AN AR 755k

NV NGRS

GO IR OO0 ||| WIN P00 WIN PO |01 ]WwW (N |+~

KA

Page 138 of 167
I H I This information is proprietary to JGC/IHI.

All rights are reserved. Uncontrolled when printed



SHAEE [BOBWIRILF—1 > ISOBINERICH T BEREO I RAEESE]
H—7HIE NEESI1—IVF(SMR: Small Modular Reactor)ZBUVEEBH - > I SBGEOBETMEERAETEE RES

K 4.1-C ™Y 41LRTIEHEV A —REAOKSEY X~ (3/3)

1 Ny T ) —
2 Bl E A% (Power Distribution Center) .
: et
3 A U N— K —
4 PAREE
5 Bl EE % (Power Distribution Center)
6 MCC
7 Ny 7T U —
8 Circular Bus
7109 B K A TR
10
11 PR e F
12
13 N s ,
F 4 — PR EK
14
15 S
" JE] R Hh AT 2R A
17 UPS
1 . 36inchh LA &~ A HH—F A
8 T—=TI b A= -
9 36inchc 41 &+ AHVAH—F L2 H
! N
2 . , pidl
9 N i N/A
3 KA
4 et
l .
Level transmitter 424 T
2 Pressure transmitter
3 ” .
3/8” tubing
10 4 DD/E\
5 limit switch L2 FR
6 tubing AO valve
7 Instrument stand
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4.2

4.2.1

4.2.2

SH4FEE [EOBWIRILF— > ISOEINVERMCHIT BRI e RAESEE]
H—FHME NEES1—)LF(SMR: Small Modular Reactor)ZFVWVEBN > I SBIMOBEHEMAEEE RES

RUF—FHE -7 ) X MER
H—FHHEEDor 7Y 2 NR&FIE

413 THEE L-HEMEIENSRY X M2, 5227 Fy THEICTH— T8
MAEEOREEITHT-, BETFINEIILATO®Y TH S,

1. AR SER E AR L < IZBSERRAL . EAE 24 2 R AR LT,
2. H—TENOKNEERER 70 =7 MIESHEEBNH HEE L LT,

3. Ll THiH L= L, AHP 00— T P L O BERIEHR & Vo 7-
TEFRICONVWTORELHER LT, R TEEEIIOVWTIIKRDORAT v
TREMED X3 3T 21T, ENHOFERP VBT MERARL) L LTr
Y7 U AN EOBEIAN % T,

4. NARFWZ I, AERGEALOEERE, EAIL, BAIE, EEB R R
L7,

5. PHEMEAIR Y A MO H 2R - Ein 2 E L TH D56, B
RS L L ToEE LT,

6. FHEMERGSRY 2 FOHEBIZITEY LW, 26 DiERE Hom REME S K
AFENDEFEIZHOWCTIEZE EMER & U, BEMSE « FOWTIITEEY L
FIXEEMR S LT,

H—FHbEoa L 7Y X "MZOWT

ARAEICBNT, 139 8% 4 07U XA MIT v 7 Lz, 209 HLEREEREW
20 24t BEEME T 32 835, BEMEKIX 65 ¥, HHRARLIT 18 ThH-
77

a7 YA RNERA2A DB T, BIHEENSWEIEIT 13) | BEhEE PR
FEIE 2] . BHEEMEWEZER 1), +oREEsfGonioizx Tlo) LB
HE IR E LT,

F7FKA42-ADY A MIBWT, Ha Ny F TR LUZEINT 4.4 IBEOR U X —3F
HFHE L Ef LR ¥ ThH D,

k. EEREHEOBLIY ., HLITIEAKLET D,
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SH4EE [ROBVIFILF— > ITSOBHRMCE - BRER BT RIEAESER]
A—7#AE /MEED2—)UF(SMR: Small Modular Reactor)EAUVZBH A > I SBMOBHATREMAEEE RER

#£4.2-A HFft a2 —FHMEEO TV R (1/4) : BE Ny TFEHTIIEROFMATHEN R

M : : L EE M zusM _ KN FBH~DBISH R
Company-1 | Aluminum 3 - - -
Company-2 | Aluminum 3 - - -
Company-3 | Cable 3 - - -
Company-4 | Cable 3 - - -
Company-5 | Cable 3 - - -
Company-6 Cement 3 - - - -
Company-7 | Cement 3 Ghana 1991 - -
Company-8 | Cement 3 Germany 1967 - -
Company-9 | Cement 3 Nigeria - - -
Company-10 | Steel 3 Ghana - - -
Company-11 | Steel 3 Ghana - - -
Company-12 | Mortar products, construction materials 3 France - - -
Company-13 | Plastic piping systems 3 Ghana 1970 - -
Company-14 | Plastic products (junction boxes, pipes, etc.) 3 Ghana - - -
Company-15 Iron and steel 3 - - - -
Company-16 Iron and steel 3 China - - -
Company-17 | Asphalt and concrete production 3 Ghana - - -
Company-18 | Aluminum fabrication 3 Ghana 1978 - -
Company-19 | Concrete products 3 Ghana 1956 145 -
Company-20 | Steel products manufacturing 3 Ghana 2012 3000 Kpone TPP
Company-21  |Bolts, nuts 3 Ghana - - -
Company-22 | Steel structures 3 Ghana 2000 - -
Company-23  |Petroleum products (gasoline, aviation fuel), solar pc 3 France - - -
Company-24 | Petroleum products (gasoline, aviation fuel, marine f 3 Ghana - - -
Company-25  |Acrylic paints, graphiart, thinners, white glue 2 - 1968 - -
Company-26 Aluminum 2 - - - -
Company-27 Chemicals 2 - - - -
Company-28 |Industrial acids and minerals, potassium salts and ¢ 2 South Africa - - -
Company-29  |Engine oil, hydraulic oil, gear oil (automotive and inc 2 Ghana 1986 90 -
Company-30 Engineering 2 - - - -

fEHIHI
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#4.2-A Hft a2 —FHMLEOn L TY X (2/4)

H—FHMNE

S 4 FEE [BOBRWIRILF— > I SOEINERCHI BRI RAE R
INBES 3 —)LIF(SMR: Small Modular Reactor)ZFWVEEN > I SRIMOBEOTHEMAEEE RES

P ANy FRPTIIRR O PRI X R

Company-31 EPC 2 Ghana 1964 - Tema CENIT TPP
Company-32 EPC for storage facilities (water, LNG), construction 2 Ghana 1997 300 Kpone TPP Il
Company-33 EPC, power infrastructure construction, O&M 2 Ghana 1984 452 -
Company-34 EPC 2 Lebannon 1964 - Kpone TPP |
Company-35 Marine fuels, lubricants 2 - - - -
Company-36 Plastics manufacturing 2 - - - -
Company-37 Aluminum products (for commercial facilities) 2 Ghana - - -
Company-38 Engineeering and construction for oil and gas 2 UK 1979 - -
Company-39 Plastics Products 2 - - - -
Company-40 Plastic Products 2 Ghana 1973 - -
Company-41 Plastic piping 2 Ghana - 600 -
Company-42 Construction materials, block manufacturing (bricks 2 Ghana - - -
Company-43 Scaffolding and formwork manufacturing for construc 2 South Africa - - -
Company-44 Water pipe laying, water treatment facilities EPC 2 Ghana - - Kpone TPP
Company-45 Calcium carbonate 2 Ghana 2010 - -
Company-46 Paints 2 Ghana 1964 - -
Company-47 Construction 2 Ghana 1989 -

Company-48 Subsea Engineering 2 Ghana 2021

Company-49 Waste disposal 2 Ghana 2017

Company-50 Hydrogen fuel cell technologies 2 Switzerland 2017

Company-51 Construction and design 2 Ghana 2009

Company-52 Infrastructure development 2 Ghana 1970

Company-53 Construction consulting 2 Japan 1957

Company-54 Oil & Gas 2 Ghana 2003

Company-55 Construction 2 Ghana 1996

Company-56 Structural Maintenance 2 Ghana 1977

Company-57 Agricultural supplies 1 UK - - -
Company-58 Civil engineering 1 Ghana - - -
Company-59 Construction 1 Ghana - - -
Company-60 Detergent 1 - - - -
Company-61 Detergent 1 - - - -
Company-62 Detergents 1 UK - - -
Company-63 Paint 1 Ghana - - -
Company-64 Food Processing 1 - - - -
Company-65 Food Processing 1 - - - -

fEH THI

This information is proprietary to JGC/IHI.
All rights are reserved.

Page 142 of 167

Uncontrolled when printed




S 4 FEE [BOBRWIRILF— > I SOEINERCHI BRI RAE R
H—FHME /NEET1—IUF(SMR: Small Modular Reactor)ZRBW\EEN > I SEMEOBLTEERNESE REE2

& 4.2-A Ift a2 0—FBbEOn L S Y R L (3/4)

Company-66 Food Processing 1 - -
Company-67 Food Processing 1 - -
Company-68 Food Processing 1 Ghana -
Company-69 Food Processing 1 UK -
Company-70 Furniture Manufacturer 1 Ghana -
Company-71 Gas Cylinders 1 Ghana -
Company-72 Health Care 1 UK -
Company-73 Household Go 1 - -
Company-74 Household gouus 1 - -
Company-75 Household Products 1 - -
Company-76 Household Products 1 Ghana -
Company-77 Household Products 1 Ghana 1987
Company-78 Household Products 1 Ghana -
Company-79 Household Products 1 Ghana -
Company-80 Household Products 1 Ghana -
Company-81 Industrial Packaging 1 India -
Company-82 Motor Parts 1 Ghana -
Company-83 Oil and Gas 1 France -
Company-84 Industrial Packaging 1 India -
Company-85 Industrial Packaging 1 Ghana -
Company-86 Industrial Packaging 1 Ghana -
Company-87 Plastic Containers 1 Ghana -
Company-88 Plastic Processing 1 - -
Company-89 Plastic Processing 1 - -
Company-90 Plastic Processing 1 Ghana -
Company-91 Roofing Sheets 1 - -
Company-92 Roofing Sheets 1 Ghana -
Company-93 Roofing Sheets 1 Ghana -
Company-94 Rubber Products for Household Use 1 Ghana -
Company-95 Solar Power Generation Business 1 - -
Company-96 Stationery 1 - -
Company-97 Household Storage Products 1 - -
Company-98 Fabric products 1 Ghana -
Company-99 Marine Products 1 - -
Company-100  Wire Products 1 Ghana -
Company-101  Construction 1 UsS -
Company-102  Furniture 1 Turkey -

fEH THI
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S 4 FEE [BOBRWIRILF— > I SOEINERCHI BRI RAE R
H—7H#iE /NEESI1—IVF(SMR: Small Modular Reactor) 2 BVWVEEBH A > I SBMEOBEAAEERATEE RES

#4.2-A Hft a2 7—FHMLEOn L TY X+ (4/8)

Company-103

Construction

Company-138

1
Company-104 | Construction 1 Russia - -
Company-105 | Oil Mining 1 UK - -
Company-106  EPC for solar and power transmission lines 1 Ghana - 480
Company-107 | Agricultural Equipment 1 - - -
Company-108 |Agricultural equipment 1 Ghana - -
Company-109 |Energy strategy and resource planning 1 Ghana 2001
Company-110 |Construction 1 Ghana
Company-111 | Geotechnical survey 1 Ghana 2008
Company-112  Construction 1 Ghana
Company-113 | Construction 1 Ghana
Company-114 |Procurement and construction 1 Ghana
Company-115 |- 1 Ghana
Company-116 |Construction 1 Ghana 1996
Company-117  Civil engineering 1 Ghana
Company-118 |Electrical Engineering & Maintenance 1 Ghana 2010
Company-119 | Construction Engineering 1 Ghana
Company-120 - Electrical 1 Ghana 2010
Company-121 - Steel construction 1 Ghana
Company-122  NA 0 - - -
Company-123  NA 0 - - -
Company-124  NA 0 - - -
Company-125 NA 0 - - -
Company-126 INA 0 - - -
Company-127 NA 0 - - -
Company-128 NA 0 - - -
Company-129  NA 0 - - -
Company-130 NA 0 - - -
Company-131  NA 0 Ghana - -
Company-132  INA 0 UK - -
Company-133  NA 0 Rwanda
Company-134 0
Company-135 0
Company-136 0
Company-137 | Structural Engineering 0 Ghana

0

0

Company-139

| Consulting (Bridge, environment etc.)

fEH THI
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4.3

4.3.1

4.3.2

4.3.3

SH4FEE [EOBWIRILF— > ISOEINVERMCHIT BRI e RAESEE]
H—FHME NEES1—)LF(SMR: Small Modular Reactor)ZFVWVEBN > I SBIMOBEHEMAEEE RES

%}%L

BHLIZBNTER T &Y X7 BERESEDOFROINE -
=

BRAKEY R 722N T

H—FENCTRHETRE BREEFET, HkCEIIZZ2MERREREE VS T2KET
H D, 2015 F D5 2022 FITHE SN T2 KEREIT 1,446 - TH Y | HE 500 A%
THEMEE L 55,000 FOFREE L Lo Tz, JRKE L TIERBEEEHOIENIZ, B
IKZBDRENINEE SN TV WERHT R O PR & 2517 5TV 592 [31],

EUTTIL 2022 4 10 HIZ, EE7 7 7 OFMANAIET D T =4 Vv X L Fiiio
KENEZTOND, ZOKETILZFR Y LORKEEN 2B 2 5 BEHERNARAEL, I’
BERGIE D= k& T o7& Z A FHD 1,000 FIZRB W TRAKZEDOPENFA L,
FER 1,500 A\RBERE KR SR EE STV D,

BAfARITONT

431 DB H—T TIHKENELSEAET D HLOD, WHITERANRESCARICE DT
XoELIHAET D,
73 %@ EIFRERL D 9 B, 29.1%FH24 D 1,584 MWe [T —fx/K IIC L 0 EES LTV
WZEET 7 7O RN EZ I FRICERT N7 a ) Ry Aﬁi‘%tﬁ“’ =
ijté‘ <., FERE/IIL 1,100 MWe DIt Ktk #5556, H L FIEoI2 X 28\ s
DB FAE LTI, 2007 FEOFIToHEIC L W A SIFEED 400 MWe FTH
Eﬁ\hﬁ%fﬂ%&;éo Z DA, BIARICE VEEEA~DOBIGIZB W T, EPET
A DRI R L W o BN S SN S [31),

WA v 7 122N T

H—FENOEWEGIED 98%ITEKKELE TH D, — 5 Trndl BT IS 133
km, RIEEICKTT DEEERED 24% & BN E L LD SRV, (HARD EEHER O/
PRI 8,428 km, T (X 81.5%) 3,

CF@{/H/f V7 T DOHAIRIIE,. BT 7 TR T~ E W o B ORFEEICEF LT

Lo —HTHMANIZ a7 T oW HERER DD 00, BEEMEITT 7 Z 548
&tt/*‘f%ﬁz’)‘iﬁézhfb\é

62 https://public.emdat.be

63 The World Factbook - The World Factbook (cia.gov)
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4.4

44.1

4.4.2

SH4FEE [EOBWIRILF— > ISOEINVERMCHIT BRI e RAESEE]
H—FHME NEES1—)LF(SMR: Small Modular Reactor)ZFVWVEBN > I SBIMOBEHEMAEEE RES

RT VTV NN —DRE, USETRETEZ 5 RIEF 4
DR AR

A — T B DRI AL

422 THRLNTZa 7 U A N EORFENG, FERE - FERLE - R O4HEE
. T RGO RS O IEH A& T, BRI IR T Fiias o Sl m] etk
MIEAD HEFE MEMR X —10t) By o7 7 v 7 L, ZHUHOEFEITKL,
PWCGhana IZ X514 v X B a—SDHEEIToT-, TOE - EE2FE 4.4-A TR
E

Fe I BIERTRENED AR B ICOWTEE L=, K IREFR2 E TEEH D
RUBL—=IZBWC, R, T/ Faxz—F— xTooroipl, @i s ilidd
HRUA—IRE - B oToZ EnD, Bibh, B, BKas. EEESED & o
7. WREEARETEY) 2 O R - B AR LT,

A —F TORAGFIRERERITBI L T

5 RICEE L= FEATT T Tl b ) oW s L CIER R A E T T b
LRtz L7, —J5, PwCGhana OWIFICE D & R 44-ASREH L7251 )i
ELISME N A T NI RN - 7 g b2 — - BUERERIC OV T — T EN
TORGEFREVENVR Sz, —H T, BAME - Ko7 - L7 - ARV T
X, S EOFE TR X —RHER S - T-,

SO RT, INURA T - INRIGBHIEE - 7 0 V52— - BSR4 FERG & LT
B LTV AR Z =372, TS OGO BARH) e kG FTREMEIZ DV T,
5112 [ZFC#ET 5 Y . H—F TORTJ1ER P) O BARMERLEWT L O Wi
ERRC, A=y b T HMGHKERERIE LN D EIT Y 7 v & B b3 2 43R
b5,
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SH4EFEE [BOBRWIRILF— > I SOENERCEI BRI RAE R
H—FHME /NEES1—IVF(SMR: Small Modular Reactor) 2 FWVEEBH A > I SBMEOBEAAEERATEE RES

# 4.4-A WAt 4.4-A T —FBEHEEOHAFAERLR

N F—4 FEA N ST b Bk - N TRE A BAAHE 2B | KARBOSEERE| R HPI~0 B fE o A REME B D 7 8L
. IS0 9001
TutAET a—)b dekb - Takoradi 3;5 ]f 6‘ g’gbggo m2 IS0 14001 &l BEAT—NV /Y 2— )b
N H— A 1 Z—t (AT Sk %—F-Iﬁ-Mmmoe6£ZO®tﬁi IS0 45001 BROHME S, BLER IRWVICH D YL
ey S 7 J o TRATA s BT 2 — L
7 — 234
TRACE
ARy RARNL K« F v b
(RFHH, AT L APH) | ARALL @ Accura IS0 9001 ALk eF b 2AXy KRRV B
R KR 2 % Workshop, Training e L IS0 14001 fE RNZHY BE, 77V
B&E., 7907 center : Takoradi IS0 45001 v
R — A
=0
A F— L LR A , o e a o e 1 B
NS A3 BB L gﬁ;;ﬁrm 30, 000760, 000 t/4E |1SO 9001 (mﬁ%%f®¥%§gigﬁ%%a@ %%Zillﬁ& 7
PR 4y F R e framp HY) ) \
B —=, FbAT—
EE-EEr—71 &
R H—EAM 4 Makxr—7 v Tema 10, 000 t/4F IS0 9001 L R H EE B r—7
¢ ¢ jiéEa, — 7 )
it AR
g - R]E
R IR AY %38 ?28(1)1 % BEAT =N/ EY2— /b
R — gl 5 a—F 4 U E¥E Takoradi T3 . 2,400 m2 150 45001 L R KN ZH Y VA
& G fR TRACE v e HABLE ¥ o — L
KEEH « AT F A
TR BEZK AL ER
PEFEW ML - LB . o
RS — (A 6 BEHN L3 \okorad] ;%E;*rf;m 4 SO 15 72 L 2 FE T4 5
it 4 e Y
o GV
7oV X SRR A
Ry — R T TAIBE (A, F 4 |[Tema 30, 000 t/4E IS0 9001 4 i pil3
A7 v— ME)
PVC - HDPE®! f (ELAE. 7
R H—EA 8 H.MKFEHM, 2o 2 . V% |Accura 7 L IS0 9001 4 o)) HDPE#Y 4,
VI vaviRy g R)
AT TRE AT TV &
At A W#a L (EPCERIC LY |y s 5 e -
U HE A 9 F T D EPC B ?) G 72 L fE7e L %?\& vrUiEiE [HY o
LNG % 5 BR 78 95 2
g (maE . WE) 15 48 "
10 | & —fgdfi 10 CF ¥ > /L8 Tema 30,000 t/4F IS0 9001 &7z L HY Eﬁﬁﬁ bo& 7
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4.4.3

44.4

44.4.1

4.4.4.2

4.44.3

SH4FEE [EOBWIRILF— > ISOEINVERMCHIT BRI e RAESEE]
H—FHME NEES1—)LF(SMR: Small Modular Reactor)ZFVWVEBN > I SBIMOBEHEMAEEE RES

va—hUR ML

441 CEHLI-ERLZREC, va— M) AMBTAE—FEE2SHEE I T
v LT, MR AR 4.4-BITRT,

va— U R MELEBEHRVF—IIZ2\T
'y 7T v S LB REOR A LTS~ %

Ry F— R 1

R —EH 11T, V—FTERNOKNEET 07 N TOERERH Y, FER
SR, r—T v b A BB STV D, R 90 mm FRE F T LI
HEMER V2D T E LT, Y— RIA X 65,000 m? DA S ZF>, HFE 600-
1mohdﬂﬁﬁ61%kéhfkw ASME <° AWS D Hik& CTRE - iwsEtn
TEEL TS EESNTWAS, WEMHIEY A7 AL LTIS09001 #H/ELTEHY . I
Z T, TRACE &I D, MR, a7 T4 T A, 7y RANF U RAZET 5
EEFHICEDRELZITTEBY, vX VAL MIOWTHIEIRE LN TV S,

Eie L., B, FRIFDOBRERA TSN T e —y M e L, EP
EWmMciZ, KD moEEHECHME Y 2 — LD X 5 7, AEMEL>E+ AR
OREEZHET ZENREZ N5,

N F—f5Af 2

NUH g 21X, R NEOR L B,y MEORLERETH DY, BEES
O E A T — L ERIE L T D E STV 5D,

ELRRY 70 5 AR L EDH O 1TV E T H B8, EERIZIZ, A by
h, A%y KRV b, BE, 772V EOMBOMGEN S PREMIMICIZAE A
T RE T a— W A1 — ROREROREZHiET 2 s
Zoh5b,

N F—5AE 3

NRUB—FEH 31, KB E 7027 hTOMGBEEOHLEET, 71404
FEIZL D, REREFEMELZATIHHELSIN TS

JRA IR T D73 B B, ‘iﬁét%ﬁm%@@ Bifhza oz b
X, SRR ED T DA LoL el BT, RS E D EHERE S TV D4
LD, EMNIE, BEYFR— %%@E@m ITEE YR — o 7, i
WMED 2 —NETA VEETOREZBRE T ENB LN,
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SH4FEE [EOBWIRILF— > ISOEINVERMCHIT BRI e RAESEE]
H—FHME NEES1—)LF(SMR: Small Modular Reactor)ZFVWVEBN > I SBIMOBEHEMAEEE RES

4.4.44 XX —ERE 4

R H— @@4i BRM L O LTCI1HRE LT, KO E 0D
=7 NCRETFT—7 VO EEE AT HEETH S,

JRF BT DB AT L2 BiGd 5 2 LT, - I5ERRT 0 —7 )V
RPREMIICIIEESR R EOMGEE BT Z LB AN D,

4445 NUF—EMS

N —ER S X, R, RS, 7T A b - @R ETCH—FENO KT
BT el FTEBRD S, THHEL2,400m? & KX X TRV E DD, ASME <R
AWS DS TRRE SNTZIBEENEE L TW0DH L EN TV D, 1509001 D B A&
%@%LT%D mME&@iﬂé WINE, a7 IA4 T A, Ty RARF

BT 58 LR ED=ZIT TV,

BES v XU T o ORI E CORE R ENVETH D, BRI, FEERTFH
DELE AT —NRF 7 X —y e L, PRI, TR 75 OB E FE<00
MEa— DX S %, AEVEZET H2HELOMELZ BT BB 26N 5,
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S 4 FEE [BOBRWIRILF— > I SOEINERCHI BRI RAE R
H—7H#iE /NEESI1—IVF(SMR: Small Modular Reactor) 2 BVWVEEBH A > I SBMEOBEAAEERATEE RES

#44B {fta4BYa— YR MELEA—FTREDKEKITONT
JEAE R =4 IS BGE O TREME H DA | T RIICEGE O wTREE & 2 B4 i 22
BUEBLS L L CIRBRESE-> T D,
. . WEARAT =N/ EYa— PRE MBS T, WESBEMEINT &
yaren —
R . LI AN e 5 g 5 T TIC 1 C o I A Rt
- HARLE ¥ =2 — L T 5, ASME, AWSOEBEENERE L O
“r,
jon o S ASME., AWSO¥EBELMNIEFEL D Z L,
0 |~ pegpm s |[REATA OHRTI) Ei;% SES A — 5 CRIEBLIG IR A2, 400 n20> 5
5y GERT) [ DWHTH D . 4 ORBEEEOR
HENEEEZ HRD,
ey e 5 o T D B A AR & 72 B B,
N . L T AR T EC A e SRS B 7 L= B OB 3B R TR
" - THENERBTH D,
SR oy B R — b, B 5 VAERNEBELDZ L, RO
L R s AR GRS HRLE 2 — RIS A C & 5 0 E R,
< : - ; N EEGZOWTIHHREFTEELTEDL
A~ — = = s BEL - 7R [=1=] = =] i
S I L e AR &R P E DG A B AT R
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5.0

51

5.1.1

5.1.1.1

5.1.1.2

SH4FEE [EOBWIRILF— > ISOEINVERMCHIT BRI e RAESEE]
H—FHME NEES1—)LF(SMR: Small Modular Reactor)ZFVWVEBN > I SBIMOBEHEMAEEE RES

FRE L7oHE38 - TH/ITHTB2EITT T U 1ERR
JRF IR BLE DB AT 72 AT T~ DYERK
el - SR D4R L TSRS T B AT 7
FFATRV=s b ORELBEOHE

BE L ER T vy VR H = BRI ETT ISR E AT D ETD
FATT T VEAERT DI H T2 . T —FEIZE T DR 15 BT O )55 0O 185 B
WA Y 2= VEARTE LTz, BUE, %< OB FilR T R EFHEAEIL,
2030 FEEHOEILBAB Z WIFE L TV D, D7D, Z 2 T —FEN TORT 115
TEATIA) T LS O RGE AT REMERFTORTHE & LT )i O BB AR REI 2 2030 4F &K
RIE Lo, 0 T, &eh, B, @A e L., LFaBEIE o —FEN
TORERREME 2T LT,

Tz, TOMOFHESRME LT, A—FTEHNOMGIHIENES>TEHY, @EFsh
5P IR EATICIR, KIEOEFETF ORI Td % 10CFR50 Appendix B 733 H S 41
L2 EEWREE L, MEMERC OV T, KERRTS (ASME) O 5B ARFEE R
& HRHRG  FREERNEH SN D Z L AR E LT,

ﬁj\iﬁ-l . 3'5@%77 4

YRR, SR OB ASME SVEPRREESKR N EH SR WIER T R L L,
DR THEMPCHELREE L VST bDEF—F v e L, T—TENTY
~DOMNE S =Ty b ET D ERBRIE LTz,

ﬁj\iﬁ'z : 3'3 ASME ., Jﬁ%jj 4

SR X, R E LCoENER NS (R JIEH 2N Bk T 5 S ARAE
=V REHAEIND) HOD, ASME A& O A H4ML D FE ASME DR 1k
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CONSTRUCTION MARKET AND FIELD SURVEY
FOR THE DEPLOYMENT OF SMR
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Background and Introduction

JGC (Japan) is cooperating with US based NUSCALE for the development and implementation of Small Modular Reactor (SMR) power generation
with a feasibility study for a project in Ghana.

JGC (Japan) approached CCC to assist with the feasibility study by undertaking the scope of local market study in Ghana to determine degree of
localization and readiness for implementation.

A Service Agreement for provision of construction market and field information gathering was signed mid-September 2022.

Ghana is a country in West Africa, bordering Burkina Faso and the Gulf of Guinea, between Cote d'lvoire and Togo. The country area is 238,533
sq km, out of which 227,533 sq km is land and 11,000 sq km is water (mainly lake Volta).

The country’s population is 33,107,275 (2022 est.) which is mainly concentrated in the southern part of the country, with major urban areas
being Kumasi, Accra, Takoradi and Tema. The population has a young age structure, with approximately 57% of the population under the age of
25 and 34% between the ages of 26 and 54. 79% of the population is considered educated.

Travel to Ghana
BT | e e e e e R s T T T S R o e LR vy Assi g ed)

to travel to Ghana period October 18", 2022 to October 27, 2022 — being initial duty trip — and a follow up trip between November 27, 2022
and December 10", 2022 for the purpose of gathering the necessary information.

List of Items Surveved

Capable Construction Companies
Labor Availability
Heavy Equipment Availability

ol S

Construction Materials / Tools Availability



1. Capable Construction Companies

Survey of construction companies considered those entities that are either indigenous Ghanaian companies or Ghanaian locally registered
entities.

The construction industry, mainly the civil construction, is organized under the Ministry of Roads and Highways and Ministry of Works and
Housing. Contractors must be registered and licensed under their respective categories. Both ministries use a classification system to ascertain
contractors’ qualification for the relevant job requirements.

Under the Ministry of Roads and Highways, contractors are ranked from 1-4 in 4 major work categories (and 2 minor ones being miscellaneous
works and line marking), with 1 being the highest allowing bidding for projects with value more than USD 2.5 Mill. The four categories are:

A: Roads, Airports and related Structures B: Bridges, Culverts and other Structures

C: Labour Based road Works S: Steel Bridges and Structures

While under the Ministry of Works and Housing, contractors are ranked in categories D/K being general Building and Civil works, E for
electrical/electromechanical and G for plumbing.

The survey focused on those companies ranked in the highest categories (1) under both systems.

Below table shows the companies considered under this survey.

Company Web Link Company Covering Field **Labor ***Heavy Contractor
Profile Capability Equipment Registration
& Availability and /or Class
Availability
General Civil, 100+ Available
Mechanical and
Electrical
Contactors &
Engineers
Civil Engineering 250+ Available

Building & Road
Construction




MEP 150+ Available
Engineering
General Civil, 250+ Available
Mining Services
General Civil, 50+ Available
Buildings, Roads
General Civil, 250+ Available
Mining, Oli & Gas
/ MEP
Road Contractors 150+ Available
and Civil
Engineering
75+ Available
Architecture &
Civil Engineering
Civil & Structural 50+ Available
Engineering
General Civil & 350+ Available
Structural
Engineering
Fabrication / 175+ Available
Electrical &
Instrumentation
General Civil & 50+ Available
Structural
Engineering
General Civil 150+ Available
Civil - Buildings 150+ Available




Civil & Electrical 100+ Available
Engineering
Building & Civil 100+ Available
Engineering /
Infrastructure
Electrical, Design 50+ Available
& Installation
Civil Construction 50+ Available
& MEP
Civil - Buildings 50+ Available
Civil - Buildings 30+ Available
MEP Engineering 30+ Available
Engineering 30+ Available
Construction &
Logistics
Heavy Civil and 250+ Available
MEP Engineering
MEP Engineering 75+ Available
Building 1501 Available
Contractors
General Civil & 50+ Available
Plant Hire
Building and 50+ Available
Road Contractors
General Civil & 50+ Available

Plant Hire




General Civil & 75+ Available
Plant Hire
Civil Contractors 100+ Available
Civil Contractors 50+ Available
Survey & Civil 50+ Available
Engineering
Steel Structures, 75+ Available
Mechanical
Installations &
Fabrication
Electrical & | 50+ Available
Instrumentation
General Civil & 50+ Available
Plant Hire
Building 50+ Available
Contractors
Electrical & 50+ Available
Plumbing

** Capability and Availability: Numbers include Manpower Supply when applicable.
*** Heavy Equipment Availability: Self-Owned or Hired Locally.
Please refer to Summary Tables No 1 and No 2.

2. Labor Capabilities and Availability

Ghana in general holds a capable Labor & Job Market in the Construction Industry. Ghana’s unemployment rate averaged 4.4% since 2017 up to
date; it is expected to reach 4.8% by end of 2022. The demand for Employment has increased especially in the Mining and Electro-Mechanical
Sectors.



Approximately 11M people are employed in Ghana, above the age of 25. Most skills in Ghana are available for the Construction Industry, Civil &
MEP. Civil Skilled Labor is widely available. MEP Labor Skills are less available due to inadequate training. Though Government and Private
training Centers are available in Ghana, most skill training is carried out on the Job. Retention of Skilled Workers & Artisans is not a common
practice within the Constriction Industry in Ghana; as such, most MEP Labor would require training and recertification where and when
applicable.

CCC team visited several entities dealing with labour employment including Department of Employment and Labor Relations, Youth Employment
Agency and other TVET training centers; below is a summary of information gathered.

Skilled Labor / Categories / Available:

Civil

Charge Hand

Carpenter

Steel Fixer

Mason

Welder

Steel Fabricators and Steel Erectors

Rigger

Drivers & Operators for Civil Machinery & Equipment

Mechanical

Charge Hand

Fabricator

Pipe Fitter

Pipe Welder

Steel Erector

Structural Welder
Mechanical Fitter / Millwright
Equipment Welder

Rigger / Crane Operator

Electrical & Instrumentation
Charge Hand E&l




Technician
Electrician
Instrument Fitter
Fabricator
Welder

e MEP Skilled Labor distribution availability out of Project Workforce:

Source Available out of Total Market Quality / Readiness
Department of Employment and 5% Training and Certification
Labor Relations Required
Youth Employment Agency 25% Training and Certification
Required
Sourcing from other Completed 50% Training and Certification mostly
Projects & within Ghana not Required
OCN (Other Country Nationals) 20% Training and Certification not
Required

Availability of Labor & Skilled Artisans submitted by the Youth Employment Agency, Commission for Technical and Vocational Education &
Training, and Department of Labor is as follows:

SKILLS REQUIRED NO. REMARKS
CIVIL

CHARGEHANDS 153 ' All certified
CARPENTERS 304 All certified
STEEL FIXERS 113 All certified
MASONS 410 All certified
WELDERS 327 All certified
STEEL FABRICATORS/ERECTORS 291 All certified
RIGGERS 174 All certified
DRIVERS & OPERATORS (VARIOUS CIVIL MACHINERY) 332 All certified




MECHANICAL CREWS

CHARGE HAND 241 All certified
FABRICATOR 210 All certified
PIPE FITTER 191 All certified
PIPE WELDER 243 All certified
STEEL ERECTOR 154 All certified
STRUCTURAL WELDER 328 All certified
MECHANICAL FITTER / MILLWRIGHT 109 All certified
EQUIPMENT WELDER 155 All certified
RIGGER 117 All certified
HELPER 507 All certified
CRANE OPERATOR 225 All certified
ELECTRICAL & INSTRUMENTATION

CHARGE HAND - E&I 210 All certified
TECHNICIAN 325 All certified
ELECTRICIAN 258 All certified
INSTRUMENT FITTER 198 All certified
FABRICATOR 362 All certified
WELDER 216 All certified
PLANT MACHINERY & VEHICLES MAINTENANCE CREW

MECHANIC 272 All certified
AUTO ELECTRICIAN 354 All certified
POWER ELECTRICIAN 348 All certified
WELDER 254 All certified
TURNER 182 All certified
ASSISTANT MECHANIC 142 All certified
TYREMAN 304 All certified
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*Most Skilled Artisans will require re-certification where applicable. Numbers were submitted by the Youth Employment Agency and on behalf
of the Commission for Technical and Vocational Education & Training, and Department of Labor. This includes Employment Seekers from all
Regions in Ghana.

Trades such Skilled Artisans (Civil & MEP), Engineering Technicians, and Engineers are widely available in Ghana and can be sourced on a
National Level. :

The productivity and the level of experience were not assessed. From our experience, we expect that expatriate, and third country national
personnel will be needed to upscale and complement Ghanaian workforce. Further analysis of the available Ghanaian workforce will be required
to accurately comprehend the extent of foreign workforce needed for the construction of a SMR.

Considering that Ghana have undertaken mining, power and smaller scale oil and gas projects, our preliminary assessment is that Localization of

Project Manpower can be achieved at an introductory 70-80% Level with the proper applicable training and transfer of necessary skills.

Training Centers and Certification Bodies / Consultancy Services:

Training Centers are available within the Major Cities in Ghana and offer the following but not limited to:

e Interpretation of various welding codes (Including ASME, AWS, API, BS, ISO, CEN & DIN)

e Preparation of Weld Procedure Specifications (WPS)

e Preparation of Procedure Qualification Record (PQR)

e Preparation of Welder Performance Qualification Record (WPQR)

e Certified Welding Inspection (CWI)

e Training and Testing for Welders using SMAW, GMAW, FCAW or GTAW from Basic to Advance for testing to AWS, ASME, API, ISO and
BSEN Standards on both Plate and Pipe.

e OPITO Approved — Rigging Initial Training (Stage 1)

e OPITO Approved — Rigger Competence Assessment (Stage 3)

e OPITO Approved — Rigger Competence Assessment (Stage 4)

e 1SO 21001 - Delivery Of Health, Safety, Environment and Competence Trainings

e 1SO 9001 - Inspection, Consultancy and Professional Training in the domains of : Electricity, Mechanical and Lifting Equipment, Pressure
Equipment and NDT, Construction and Infrastructure, Organization & Management

e [SO 14001 - Inspection, Consultancy and Professional Training in the domains of : Electricity, Mechanical and Lifting Equipment, Pressure
Equipment and NDT, Construction and Infrastructure, Organization & Management
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e [SO 45001 - Inspection, Consultancy and Professional Training in the domains of : Electricity, Mechanical and Lifting Equipment, Pressure
Equipment and NDT, Construction and Infrastructure, Organization & Management

e Commission for Technical and Vocational Education & Training (CTVET)

e Council for Technical and Vocational Education & Training (COTVET)

e Apave Ghana Training Center — Takoradi

e Danest Engineering Company Limited - Takoradi

3. Heavy Equipment Availability

The Heavy Equipment market in Ghana is a mature one where most major brands equipment suppliers are present and well represented.

Most used equipment observed by our team at suppliers’ yards seemed to be well maintained with good variety of sizes and reasonable
age/models.

Despite the reasonable availability of plant in country, there may be a need to import some equipment from abroad, especially if at the time of
project implementation, the construction market is booming.

Below table is a summary of the equipment suppliers visited / contacted as part of the survey — a detailed summary of equipment availability is
hereby attached as Table Summary No. 3.

S/N Company Web Link Heavy Equipment Reference
Availability

See Below -

See Below -

See Below -
Logistics & Flatbed | Refer to Excel Sheet
Hire
Heavy Earth Moving | Refer to Excel Sheet
Equipment Hire
Logistics and Plant | Refer to Excel Sheet
Hire
Plant Hire - Cranes Refer to Excel Sheet
Plant Hire - Cranes Refer to Excel Sheet
Plant Hire - Cranes | Refer to Excel Sheet
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Plant Hire - Cranes | Refer to Excel Sheet
Plant Hire - Cranes Refer to Excel Sheet
Plant Hire - Cranes Refer to Excel Sheet
Plant Hire - Trucks Refer to Excel Sheet

Plant Hire Refer to Excel Sheet

Plant Hire Refer to Excel Sheet
Plant Hire - Cranes Refer to Excel Sheet

Major Equipment Suppliers brief:

ol T |
I the leading multi-brand distributor of machinery, equipment and parts in West Africa including Ghana.
Brands and Partners:

* [ Construction equipment

« [ Vobile and stationary concrete pumps and truck mixers

I ATVs, Off-Road Vehicles, motorcycles

= [ Concrete Mixers

I Air compressors

« [ Concrete Batching Plants

« [ Placing of concrete, Truck-mounted concrete pumps, Stationary concrete pumps, Stationary placing booms and
accessories, concrete mixing, industrial technology, pipe delivery of industrial solids, concrete placement and removal of excavated
material in tunnels and underground,

« [ Hydraulic breakers, crushers, compactors and attachments mountable on any excavator, wheel loader and skid steer

I Lighting towers

I A sphalt plants and advanced solutions for recycling

« I Soccial trailers and semi-trailers for the special haulage industry.

« I Concrete mixer

« [ Construction equipment

= [ Construction equipment

* [ Compaction Rollers and Compaction Technology
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= Hiring Service: Not available; Conditional on Long Term Only
=  After service and spare parts: Yes

h) IR |

R o e ST |

I Ciistributing and supporting machinery, power systems and material-handling equipment for the US
corporation in Ghana.

The company also offers numerous training programs for employees to provide the highest performance levels.

Services Offered:

Consulting: On-site analysis, Cost-benefit analysis, Infrastructure and solution design, Project execution plan

Job Site Solutions: Value Estimating Tool, Cycle Time measurements, Turbo Tool, Waste Fleet Analysis (WFA), Simulation programs [l
I Productivity Analysis, Fatigue Detection

Installation: Evaluation and Design, Drone Analytics, Customization, Procurement, Commissioning

Support: Financing and equipment buyback, Training for your personnel, Hired labor N, Active fleet management,
Maintenance contracts

Repairs: Repair parts and equipment that have exceeded their warranty period, been in operation for many years or have failed
completely.

Maintenance: Warranty-covered repairs and maintenance, customer value agreements, scheduled oil sampling and more, all using
cutting-edge Cat” diagnostic tools and parts.

Overhaul and Rebuild: Complete asset remanufacturing, rebuild and repairs for failed components.

Training: [ <xperts NG - show your personnel how to maximize efficiency at every turn on your job
site.

Operating training (simulators), Preventive maintenance training, Safety training .

Rental Products with operators and full site support (dry hire)

c DRSS
N Construction Equipment, BB Trucks, M Buses, and marine & industrial engines

subsidiaries, | has a permanent stock of trucks, machinery and parts ready to be delivered.
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Services Offered:
NEW EQUIPMENT Sales:

e e R R . R U
Buses | G:nerators

Rental Equipment: Offer short- or long-term rental; Rental equipment is available on flexible hire - Skilled operators are available.
SPARE PARTS: Supply genuine parts and accessories.

Training & Development for operators: Training center is available.

Maintenance and repair: fully equipped workshop and field repairs and diagnoses services.

4. Construction Materials / Tools & Services Availability (Major Suppliers):

Civil construction material, including steel structures, suppliers and manufacturers are available in Ghana, with a good market
coverage.

Service providers availability for Mechanical works is less evident despite the presence of some internationally renowned names

List of Construction
S/N Company Web Link Materials / Tools / Notes
Services Availability
Cement Prodl{cer, Major
Supplier
P Maj
P roducer,. ajor
Supplier
Gttt Import bulk and
bag locally
Cement & other building :
. Supplier
material
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General Construction

Equipment & Tools AS pardermant

Industrial Gas, Welding

Consumables As pErdermancd

Industrial Gas, Welding
Consumables &
Accessories

As per demand

Metal Fabrication and
Installation (Tank, Tank
Farms, Tower
Fabrication & Erection)

Major Supplier

Metal Fabrication,

Installation & Erection Major Supplier

NDT As per demand
NDT As per demand
NDT As per demand
NDT As per demand
Quarry As per demand
Quarry As per demand
Quarry As per demand
Quarrying As per demand

Ready Mix Concrete As per demand

Ready Mix Concrete As per demand

Ready Mix Concrete As per demand

Scaffold

Major Supplier

Scaffold

Major Supplier
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Steel Fabrication and

Erection Major Supplier

Steel Supplies As per demand

Steel Supplies — Welding

& Fabrication As per demand

Steel Supplies &

Kl Maj i
Fabrication Bjor Sappier

Thermal Insulation &
As per demand

Cladding
Tools & Equipment General
Tools & Equipment General

Prefab units, workshops,

Major S lier
steel structures J ¥R

Prefab units, workshops,

General
steel structures
Prefab units, workshops,
General
steel structures
Water technolo
gy/ General

treatment

Conclusion and recommendations

Please refer to Summary Table No. 1 where the surveyed companies were scored in accordance with following criteria:

a)
b)
c)
d)
e)
f)

Company Legal Registration in Ghana, Validity, & Category (Local / Indigenous) (15 Points)
Company Reputation (20 Points)

Company HSE and QA/QC Standards / Culture (20 Points)

Availability of Construction Equipment (procured and /or hired locally) (20 Points)

Availability & Capability of National Manpower & Strength including Training offered (15 Points)
Previous Projects Completed (Within Designated Field) (10 Points)
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In General, the civil and buildings construction market is quite mature with companies capable of undertaking relatively large and complex works
with an acceptable degree of HSE and QA/QC. The availability of Local material suppliers who can ensure steady and quality satisfying products,
and experienced work force makes it possible to handle this part of the construction locally.

Manufacturers and suppliers of prefabricated units suitable for offices, camps and other type of temporary buildings as well as fabricator and
erectors of steel structure sheds / shops are well established in Ghana and possess the capacity to cover the market requirements.

It is therefore recommended to localize the civil works while maintaining a more involved supervisory role from the Main Contractor especially

for complex works.

As for mechanical works, including piping fabrication, erection, insulation, paint, electrical, and instrumentation, the Ghanaian market is not
mature enough relevant to the expected work size, despite having several mining, oil and gas and power projects completed in recent years.

It is therefore recommended that such works will be handled by the Main Contractor and a qualified international subcontractor with the
recommendation to maximize local content through employment of specific scope subcontractors and locally available skills, which as indicated
in the report may require further training and/or re-certification. The construction crews should be blended 70-80% local Ghanaian to 20-30%
experienced Expatriates/OCNs that can be sourced from neighboring countries if available (such as Nigeria) or from Asian countries (such as
Philippines, Thailand, India, Nepal, Pakistan..) to ensure high level of quality and productivity.

Lifting equipment up to 450 ton capacity is available locally and therefore, only lifts needing higher capacity should not be considered for
localization. As mentioned in the report, equipment contingent may need to be complemented with imported equipment depending on the
construction market condition and availability at the time of project implementation.

Water supply to the project will depend on the chosen location, but in general Ghana has reasonable natural water resources; water can be
drawn from existing water bodies (rivers, lakes, etc.) or through boreholes, all with the proper authorizations through Ministry of Sanitation and
Water Resources / Water Resources Commission. Treated water for Human consumption shall be arranged by main contractor using suitably
sized treatment plants which can be availed through local suppliers, while any need for water desalination on larger scale shall be considered
through experienced international suppliers or contractors.
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Summary Table No. 1

SMR GHANA - CONSTRUCTION COMPANIES NOMINATION and LOCALIZATION POSSIBILITIES / OVERALL SUMMARY

15 20 20 20 10 15 5-3-1
P - Value of Work
ATy C: Legal C: y G HSE and VLI "F-publlvty £ Previous Projects LTI Scope Hmdelec/j Possibility to
S/N Company Name Covering Field < A 3 Construction Provide Manpower| Projects Worked on i 0 Overall Percentage
Registration Reputation QA/QC Standards r Completed within Field Localize
Equipment Locally (Uss)
(Us$)
15 20 7 7 5 7 15M 10M 3 61% |
15 20 10 7 5 7 20M M i 64% |
15 20 20 20 10 7 SOM+ 5M 5 s ke
15 2 15 20 10 15 200M+ 125M 5 .
15 15 15 10 5 7 40M+ 5M 3 67%
15 20 20 18 7 15 100M+ 100M+ 5
15 20 15 10 7 7 35M 6M 3
15 20 10 10 5 0 5M 300K 5
15 20 10 10 5 0 25M 1M 3
15 20 20 15 7 0 12m 1.7M 5
15 20 20 15 7 15 150M+ 100M 5 L
15 15 10 10 7 0 15M 2M 3 [3 57%
15 20 15 15 7 15 100M+ 100M 3 C 7%
15 20 15 15 7 7 100M+ 20M 5 [ 19%
15 20 10 10 5 0 25M+ 2.5M 3 60%.
15 2 10 10 5 0 25M+ 3M 3 [= 60%
15 18 10 10 5 0 3M 500K 1 58%
15 18 10 10 S 0 2M S00K 1 [ = 58%
15 15 10 5 5 0 2M S00K 1 S0%
15 18 10 10 5 0 2M 500K 1 58%]
15 18 10 10 B 0 2M 500K 1 58%
15 18 10 10 5 0 2M 500K 1 58% |
15 20 2 18 7 15 200M+ 200M 5 [ 95%
15 15 10 5 7 0 25M 850K 3 52%
15 15 10 10 7 15 25M 25M 3 2%
15 20 15 18 12 7 75M+ 15M 5 7%
15 20 10 10 7 7 6.8M 6.8M 3 k- 69% |
15 18 10 10 5 [] 5M 2M 3 58%
15 20 15 15 5 0 ™ 1.5M 1 ) 70% |
15 18 10 10 5 0 ™ 2.5M 3 B 58%
15 18 10 10 5 0 5M 1M 1 i 58%
15 20 15 15 10 0 SM 1M 5 5% ____]
15 20 15 15 10 0 M 1.8M S 15%
15 20 15 15 7 0 6M 1.5M 5 = 2%
15 20 10 15 5 0 5M 1.5M 3 [ 65%
15 20 15 10 7 7 9.7M 9.7M 3 74%
15 20 10 10 7 0 S5M 1M 3 (4 62% |

* Heavy Equipment Availability: Self-Owned

** Capability to Provide Manpower Locally and Availability: Criteria based on Manpower Supply Requirements when applicable.

Company Nomination Criteria:

Company Legal Registration in Ghana, Validity, & Category {Local / Indigenous) (15 Points)

1
2. Company Reputation (20 Points)

3. Company HSE and QA/QC Standards / Culture (20 Points)

4. Availability of Construction Equipment (procured and for hired locally) {20 Pol
5

6

Availability & Capability of National Manpower & Strength including Training offered (10 Paints)

ints)

Previous Projects Completed (Within Dasignated Field) (15 Points): Below 5M = 0/ Between 5M & 25M = 7 / Above 25M = 15

Company Overall Possibility to Localize:

7. Possibility to Localize (5 = High Possibility Short Term, 3 = Passibility Mid Term, 1 = Possibility Long Term)




Summary Table No. 2

SMR GHANA - CONSTRUCTION COMPANIES BY FIELD
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Summary Table No. 3
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Executive Summary

The specific objective of this assignment is to provide a study which ascertains the feasibility
of implementing SMR (small modular nuclear reactor) to generate electric power by nuclear
of NuScale in Ghana.

The study acknowledges some of the key issues regarding power generation in Ghana and
also highlights local factors which should be considered when selecting a partner to build a
SMR reactor.

This study covers:

« The general business environment around electric power in Ghana

« Whether there are good candidates for site selection of SMR

« Current situation of the supply chain and construction industry (players, potentials)

« Whether there are manufacturers to make necessary materials/items and construction
companies to build an SMR in Ghana

These sections are expanded to include:

.

Information about renewable energy, regulators and governing bodies

- Environmental factors and local industry developments to consider in SMR site selection
« Major players and foreign investment in Ghana’s construction industry

« A survey of Ghanaian vendors within the energy and construction sectors

PwC's role in this assignment is research, reporting and conducting interviews and surveys.
We will not be responsible for announcing the findings of this study or any statement
regarding this assignment.




The survey was carried out from 10 January 2023 until 6 February 2023. Fifteen companies
were approached to participate in the survey- eleven of which participated.

The survey was conducted through virtual and telephone interviews and desktop research. In
order to boost the survey, participants were given questionnaires to complete and were also
asked to provide company brochures detailing relevant work experience and projects.

Survey Findings

+ The power sector is in a particularly concerning state given the government's significant and
rising debt in this sector. It has been estimated that debt in the energy sector is at risk of
growing to US$12.5 billion by the end 2023 without significant reform. This was echoed by
the businesses surveyed . A dramatic decrease in business operations was noted by all the
businesses. 81% of the respondents declined to share financial information as their current
financial positions were not indicative of past successes and future projects.

« 45% of the businesses surveyed had relevant work experience in fabrication and recorded
an increase in demand for fabrication works in 2022.

+ Diversifying business offerings through foreign investment remains high on the agenda for
many African owned businesses, with more Ghanaian businesses wanting to become
enmeshed in the global economy. 90.9% of the companies surveyed expressed an interest
in launching a new business by supplying equipment or components for a nuclear power
plant, with a strong preference to collaborating with companies in a high industrialised
country such as Japan.

« 36% of businesses surveyed had experience in thermal power generation projects.

« Ghana is one of the countries most prone to floods in West Africa. However, the gaps to
improve flood risk management in many companies within the construction, oil and gas and
manufacturing sectors remains. While the companies surveyed had effective health and
safety plans, and insurance to cover losses to equipment and machinery, none had plans in
place to mitigate natural disasters such as flooding or landslides.
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Introduction

The development of clean and sustainable energy around the world has become a necessity as
a result of the negative effect energy generated from fossil fuel has on the environment.
Ghana’s strategy is to plan for a future electricity generation through clean fuels, including
nuclear power. The Government of Ghana is pursuing the nuclear power agenda to help meet
the current electricity needs of the country, to stimulate economic development- especially in
the mining sector, and to contribute to regional electricity capacity in West Africa, and to
regional integration.

Currently, nuclear technology is used at Ghana’s nuclear research reactor and in a number of
medicine and radiotherapy facilities across the country. The Ghana Research Reactor-1
(GHARR-1) has a thermal power capacity of 30kW and has been in commission since 1994. It
is used for training and educating nuclear researchers and scientists, conducting research on
nuclear waste management, analysing water sources in the vicinity of mines, and studying soil
fertility.

The conversion of GHARR-1 was made possible through the collective efforts of the Ghana
Atomic Energy Commission (GAEC), the International Atomic Energy Agency (IAEA), the China
Atomic Energy Authority and the US Department of Energy’s National Nuclear Security
Administration.

Ghana has operated its nuclear reactor for more than two decades without incident, while also

gaining significant experience in nuclear research and the application of nuclear technology in

the health sector. Nuclear technology is an important component of cancer care in Ghana, with
dedicated radiotherapy facilities located in Accra and Kumasi.

In August 2022, President Nana Addo Dankwa Akufo-Addo, approved the inclusion of nuclear
technology into Ghana’s power generation mix. Nuclear energy is a mature technology which is
expected to play an expanded role in meeting the growing demand for electricity in a safe and
secure manner without contributing to global warming. The addition of nuclear energy to the
generation mix will not only increase the installed capacity, but also lead to a reduction in the
emission of greenhouse gases into the environment which has a telling effect on human and
wildlife.

PaC January 2023
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Electric power in Ghana

In recent years, the sector has seen major expansion in both generation capacity and grid
connectivity. Ghana is now close to achieving a UN Sustainable Development Goal: universal
access to electricity.

Additionally, the country has good solar and wind resources, which can be harnessed to shift the
energy mix towards more renewable energy. Ghana is also host to the largest hydropower project
in West Africa. In 2020, Ghana ranked among the World Energy Council’s top-10 most improved for
energy security, equity and environmental sustainability. However, the sector is not without its
challenges. Overcapacity in the generation segment poses a fiscal burden to the government as it
rolls out its Energy Sector Recovery Programme (ESRP). The goal is to strengthen and develop the
grid network and metering systems for transmission and distribution, while targeting greater
competition at the distribution level. At the same time, tariff cross-subsidisation is once again under
the spotlight, as Ghana continues to focus on providing competitive prices in a dynamic region.
Nevertheless, the Ghanaian electricity system remains one of West Africa’s most developed, with
increasing demand expected to absorb overcapacity in the years ahead as population and
economic growth continue.

The Ministry of Energy
(MoE) is the main political
authority for the utilities
sector, with its power
directorate directly
responsible for electricity.
Ghana Grid Company
(GRIDCo) is solely
responsible for the
transmission network,
while the Electricity
Company of Ghana
(ECG) is the larger of the
country’s two state-owned
distribution companies, the
other being the Northern
Electricity Distribution
Company (NEDCO).

NEDCO is a subsidiary of the Volta River Authority (VRA),
which operates two hydroelectric dams on the Volta River:

ECG is the distributor in

the 1020-MW Akosombo Dam and the 160-MW Kpong Dam. six regions in southern
The VRA also operates 2.5-MW and 6.5-MW solar plants at Ghana, while NEDCO is
Navrongo and Lawra in the Upper East and Upper West the diStribthr in the _
regions of Ghana. The VRA owns the 330-MW Takoradi-1 northern regions. There is
thermal power plant and has a 10% ownership stake in the a third, private distributor,
330- MW Takoradi-2 thermal power plant, with Abu Dhabi the Enclave Power
National Energy Company holding the remaining 90%. The Company — which

Bui Power Authority (BPA), runs the 404-MW hydroelectric operates exclusively in the
Bui Generating Station, as well as other renewable energy Tema Free Zone Enclave
(RE) projects. in Greater Accra.

January 2023
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These include the Tsatsadu Micro Hydropower
Project; a 250-MW solar plant in the Bui enclave;
and a 1-MW floating solar photovoltaic project on
the Tsatsadu reservoir — the first of its kind in
Ghana. In February 2020, the MoE transferred the
responsibilities of the old RE Authority to the BPA,
making it Ghana’s lead agency in this field. Lastly,
the Energy Commission is the technical regulator of
the electricity, natural gas and RE segments, and
advises the government on energy matters.

According to International Energy Authority (IEA)
data, hydropower was the only significant source of
electricity generation in the country up until 1997,
with that year seeing oil-based thermal generation
begin. Natural gas entered the mix in 2009, and
solar and wind followed in 2013. The |IEA reported
that Ghana generated 11,590 GWh from gas in
2020, or 58.8% of total electricity supply; 7293
GWh (37%) from hydro; and 57 GWh (0.3%) from
solar and wind. Electricity generated from oil was
recorded at 774 GWh (3.9%) that year, compared
to 2785 GWh (16.1%) in 2019, demonstrating the
country’s shift away from fossil fuels in the
generation mix.




Electric power in Ghana

Ghana's Renewable Energy Master Plan,
published in 2019, aims to have 1363 MW of
renewable energy in the generation mix by
2030. Other goals include a decentralised RE
system via 1000 off-grid communities, along
with a reduced dependence on biomass and
waste for energy at the local level. Biofuels
and waste accounted for some 49,097 GWh
of Ghana’s energy supply in 2019, or 37% of
the total. Between 2003 and 2013 electricity
demand in Ghana more than doubled due to
economic growth and rapid population
expansion. Meanwhile, growing uncertainty in
rainfall patterns due to climate change
negatively impacted hydro output and other
power sources failed to keep up with
demand.

These conditions led to severe under-
capacity, which was followed by a series of
emergency measures to correct the demand
and supply imbalance that resulted in
overcapacity in the system. Total installed
capacity was 5326 MW in 2021.
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During the under-supply crisis, IPPs signed
power purchase agreements (PPAs) with the
VRA, the ECG or the MoE, which also signed
with emergency power producers. This led to
a legacy debt of $2.8bn as of 2020, with 32
PPAs still in force as of March 2021. The
World Bank-supported ESRP was therefore
launched to address this problem, and the
government is attempting to renegotiate
some of its PPAs.

National electricity access stood at 86.63% in
2021. The government aims reach 100% by
2024. GRIDCo, the ECG and NEDCO have
made strong progress on reliability in recent
years.

There is still the issue of theft and illegal
connection, however, leading to losses that
can average around 25% of power
production. Smart and tamper-proof meters,
along with other tamper-detection
mechanisms, are widely seen as remedies
for this, yet still have to be invested in and
rolled out. Competition in the distribution
segment might help overcome some of these
investment issues, with the government
committed to boosting private sector
involvement. A plan to begin this at the retail
end was announced in the 2022 budget

January 2023
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Alternative power and energy

The recent rising costs in electricity tariffs and lack of uninterrupted supply of power from the
primary electricity distribution company in Ghana (the Electricity Company of Ghana), has
forced some residential customers and industrial firms in Ghana to explore the possibility of
using alternative forms of energy for domestic and industrial use.

Many consumers of electricity have resorted to the use of solar energy. Unfortunately, most
solar equipment companies, unless licensed by the Energy Commission of Ghana to sell
power, are only able to structure their business model as a sale of solar equipment upon
obtaining importation and installation licences from the Energy Commission to do so. This
implies that companies offering solar energy as an alternative source of power, are restricted
from structuring their transactions as a sale of power and cannot peg the purchase price of
their equipment to the amount of energy consumed by the customer. *

Apart from this restriction, the Energy Commission has also recently engineered the passage
of local content regulations in the electricity supply industry, which has significant implications
for suppliers of alternative or renewable energy in Ghana.

The Energy Commission and the Renewable
Energy Sector

Under the Renewable Energy Act, 2011 (Act
832), any person engaged in a commercial
activity in the renewable energy sector must do
so under a licence, and any person operating
without the stated licence commits an offence
punishable on summary conviction to a fine not
exceeding 2,000 penalty units (one penalty unit
amounts to GHC12) or to a term of
imprisonment not exceeding five years, or to
both and where the offence is by a body
corporate, the body corporate is liable on
summary conviction to a fine not exceeding
5,000 penalty units.

“Commercial activity” is defined as the
production, transportation, storage, distribution,
sale and marketing, importation, exportation, re-
exportation and installation and maintenance.

A licence may only be granted to a citizen, a
corporate body duly registered under the
Companies Act 2019 (Act 992) or under any
other law in Ghana or a parinership registered
under the Incorporated Private Partnerships Act
1962 (Act 152) upon application to the Energy
Commission.




Alternative power and energy

The Energy Commission is required to make
a decision regarding any application within a
maximum period of 16 days. Applications will
be granted as a matter of course unless there
is compelling reason not to do so. Such
reasons must be founded on technical data,
national security concerns, public safety or
any other reasonable justification. The
licence is non-transferrable, renewable and
subject to conditions specified in it.

There are several licences that can be issued
by the Energy Commission within the
renewable energy space.

» Alicence may be granted for the
production and supply of renewable
energy product. This licence allows a
licensee to either manufacture and
assemble a renewable energy product,
install, generate and supply electrical
energy or produce biofuel or wood fuel in
accordance with the directives of the
Commission.

+ Where a bulk storage licence is obtained,
the licensee is allowed to install a facility
for the storage of the renewable energy
product. The suitability of the facility is to
be determined by the Commission.

+ Where a marketing licence is obtained, the
approval of the Commission is to be
obtained for the export of each
consignment.

» An importation licence allows the holder of
the licence to import for sale of renewable
energy products.

+ Inthe instance of an installation and
maintenance licence, the licensee is only
allowed to engage in a commercial activity
that correlates to the specific renewable
energy technology, that is, solar, wind,
mini hydro, bicgas digester, charcoal kiln
or biofuel processing plant.

» For a bulk transportation licence, the
licensee shall only use a vehicle registered
with the Commission in the transport of
biofuel and wood fuel products.

1HI Feasibility Study
PwC

Energy Commission’s Regulatory
Approach on Models for Sale of
Renewable Energy Equipment

The last few years has seen heightened
interest in Ghana for use by residential
and commercial customers in the
electricity regulated market for
renewable energy equipment such as
solar panel infrastructure. The interest
has been the result of increase in
electricity tariffs and the unreliable
supply of power. Although the
Renewable Energy Act encourages the
use of renewable energy in Ghana, the
influx of renewable energy equipment
has the potential of undermining the
continuous viability of the main state-
owned distribution utility company, the
Electricity Company of Ghana.

The concern of regulators of the sector
therefore has been to ensure that the
sale and purchase of renewable
equipment is not used as a pretence to
sell power (which has been the preserve
of licensed distribution companies like
the ECG). based on kilowatt/hr.




The approach of the Energy Commission is to ensure that a contractual
structure for the sale of renewable equipment does not involve payment
for the equipment based on the power usage by the customer. In other
words, any instalment purchase price payments (in the form of leasing,
rental, hire purchase or conditional sale) should not be calculated Any
such arrangement would be considered as a sale of power (a power
purchase agreement) by the Energy Commission, which can only be
allowed when a power generation licence is applied for and obtained
from the Energy Commission.

Unfortunately, there has been an indefinite suspension by the Energy
Commission on the issuance of the Power Generation Licence. This has
led most companies engaged in the sale of renewable equipment to only
obtain an Importation Licence and an Installation and Maintenance
Licence. The ban on the issuance of power generation licence has made
it impossible for non-holders of the licence to calculate their purchase
price of any renewable equipment based on kilowatt/hr as it stands the
risk of being interpreted as a power purchase agreement (which will be in
violation of the law).

The inability of renewable energy equipment-supply companies to
structure their sale transactions with electricity consumption as a basis
for the purchase price has become quite a challenge for these companies
to meet the demand for such equipment in the market. The incentive for
customers to opt for this alternative source of power tends to be
minimised when the customer is unable to appreciate the cost saving
value as compared to their continuous use of the conventional source of
power from the Electricity Company of Ghana. Equipment supply
companies would therefore have to come up with innovative models to
sell their products to the Ghanaian electricity market.

PwC January 2023
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Natural Disasters

Over the years, Ghana has suffered disasters both natural and man-made. These include:

- Geological disasters (earthquakes, landslides, land and sea erosion)

« Hydro-meteorological disasters (floods, droughts)

- Fires and lightning (wildfires)

+ Manmade (marine, road, air, rail accidents, oil spillage, nuclear/radiological and
accidents).

Coastal erosion and flooding have become environmental problems for coastal settlements
in the country. Impacts include:

« Destruction of infrastructure

- Loss of land/ migration causes

« Conflict of land ownership

« Loss of properties due to coastal inundation

- Issues regarding safety/vulnerability.

In Ghana, flooding is caused by a combination of many factors. The first is socio-political —
unplanned urbanisation, inadequate drainage systems and waste management and poor
physical planning. The second is changing climatic factors such as higher rainfall.

1HI Feasibility Study
PwC
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Natural Disasters

Natural disasters in Ghana from 2002- 2021

E 'E ] g D —~

2 s [} = D&

82 g 3 E 8 24

58 2 - = s 33

2 Pog | B 32

E= (%] e -
flood riverine flood 14 292 1820191 12000 Source: Data COITIplFEd

flash flood 1 13 0 0 from from EM-DAT
storm convective storm 1 20 12 0 https:ﬁpu blic.emdat.be

Between 2015-2022 the National Disaster Management Ghana (NADMO) reported 1,446
flood events in Ghana resulting in:

. 510 deaths

. 309 injuries

. 54,744 houses destroyed

. 136,563 acres of farmland destroyed.

The different floods in Ghana are tidal floods and those caused by rainfall. High rainfall
intensity inland flooding is a major hazard facing Ghana, especially in urban areas. Most
towns and cities are prone to floods virtually every rainy season.

In October 2022, prolonged heavy rainfall caused levels of the Weija Dam, situated on
the Densu River, to increase. The dam is operated by the Ghana Water Company. The
dam’s normal level is 46.5 feet (14.17 metres) while the maximum operating level is 48
feet (14.63 metres). Over the course of three days, the level jumped to 49.5 feet (15.09
metres), according to the Ghana Water Company. Four spill gates were opened to
safeguard the integrity of the dam, save the dam from collapse and save lives and
properties. Residential homes were reportedly flooded, and residents forced to evacuate
areas of Ga South municipality, including Ashalaja, Weija, Oblogo and Tetegu. Local
media reported an estimated 1,000 houses flooded and 1,500 people displaced. Disaster
officials said around 25 residents were rescued after they became trapped in their homes
by emergency teams.

Links to extreme weather and hydroelectricity shortfalls

Hydropower generation highly depends on water availability at specific levels. Therefore,
fluctuations in water supply are likely to disturb the functioning of a hydropower plant. In
Ghana, extreme weather events influence generation and supply of hydroelectric power.
Extreme heat and low rains decrease the level of rivers, causing low efficiency of
hydropower plants, which in turn results in a reduction in electricity generation (Kayaga et
al., 2021). On the other hand, heavy rains augment river flows, an advantage for the
hydropower plant, but a threat for surrounding communities at risk of flooding. High
temperatures cause high demand for electricity from households and industries, but they
conversely alter power generation equipment (Bekoe & Logah, 2013). The nexus
between climate change and hydroelectricity manifests at various levels. In 2007, Ghana
had the severest electric power shortfall due to drought, which reduced power generation
from 1180 MW to only 400 MW. The same year, people were displaced due to floods in
the river basin.

IHI Feasibility Study
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SMR site selection

SMRs are at early stages of development. While they offer a variety of benefits when compared
to larger nuclear power plants, many concerns still need to be addressed. Natural conditions,
land use, public acceptance and environmental impact are important factors to consider when
selecting a site for SMR as they are all crucial steps for development

Research around SMR site selection is very limited and is often conducted from specific aspects
such as geographical structure (landscape) cost effectiveness, public acceptance/awareness and
power grid stability. The sites mentioned in this study were identified using publicly available
geographical, economical and logistical data. It is recommended that further evaluation is carried
out using semi automated selection tools for site filtering and qualitative efficient site
comparisons.

Tema

Tema is a city in the Greater Accra region of Ghana, located about 25 km east of Accra, the
capital city. It consists of 25 different communities with each community having easy access to
the basic amenities.

It has a population of about 196,224 according to the 2021 Population and Housing Census. The
Tema Metropolis covers an area of about 87.8 square kilometres with Tema as its capital.

Tema has the biggest seaport in Ghana and one of the largest container ports in Africa. The port
handles Ghana’s imports and exports and also serves as a traffic junction for handling cargo
heading towards the neighbouring landlocked countries.

The city has relatively good transport infrastructure with the presence of relatively good roads
and public transportation to other major cities such as Accra, Kumasi, Cape Coast, and Sunyani.
It also has a functioning rail system that handles passenger and parcel carriage, and freight
services. The distance from Tema to the Kotoka International Airport is approximately 29km.
Some industrial products from Tema include aluminium, steel, refined petroleum, textile,
chemicals, food products, and cement. There are several freezone enterprises in Tema and the
city hosts a free zone enclave. The general corporate income tax rate is 25%.



SMR site selection

Due to the industrial activity in the area, Tema is regularly monitored to ensure that its surrounding
areas remain environmentally intact by the Environmental Protection Agency (EPA) Ghana. The
Clean Air Act requires the Environmental Protection Agency (EPA) to set National Ambient Air
Quality Standards (NAAQS) for pollutants that are common in outdoor air, considered harmful to
public health and the environment, and that come from numerous and diverse sources. The air
quality in Tema is averagely 25 AQI (Air Quality Index) which is generally acceptable to most
individuals, with sensitive groups experiencing minor to moderate symptoms. However there are
rising concerns about the rise in air pollution in the area due to the pollutants emitted by the
industries in the area.

Takoradi

Takoradi is the capital city of the Western region of Ghana and forms a part of the Sekondi-Takoradi
conurbation. The city has a population of over 445 000 people and covers an area of about 66.44
square kilometres. It serves as the commercial and industrial hub of the region.

Takoradi houses Ghana'’s second seaport which receives and exports high volumes of cargo and
serves as an international trade destination for other landlocked countries.

The transport infrastructure in the city is good as there is available public transport to other major
cities. There exists a rail network connecting the Takoradi port to Accra and Tema for easy freight
carriage, as well as passenger and parcel carriage. There is also an airport in Takoradi which is the
Takoradi airport for domestic flights to Accra.

January 2023
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SMR site selection

Takoradi has access to basic amenities such as water and electricity. The major industries in
Takoradi are the energy, timber and technology industries. Manufacturing companies located in
regional capitals excluding Accra and Tema, enjoy a tax rate of 18.5%

Kumasi

Kumasi is the capital city of the Ashanti region of Ghana. It is the second largest city, after the
capital, Accra. It spans an area of about 254 square kilometres and has a population of over
3.348 million people. The city has a good transport network. There is available public
transport from Kumasi to major cities such as Accra, Takoradi, Wa, Tema, and Tamale. In
addition, there is a national airport in Kumasi, the Kumasi Airport, which serves as a domestic
airport with major destinations being Accra and Wa. The City also has access to water and
electricity making working there convenient.

In 2022, the German government through the Federal Ministry of Education and Research, signed
a US$6.5m contract with four institutions in Germany and one in Ghana comprising three
academic institutions, to construct a hybrid waste to energy power plant to treat municipal solid
waste in Ghana. The completion of the 48-month project will help to ensure the conversion of
waste to energy in Kumasi. The 400-kilowatt production facility, which will be known as the
Hybrid-PV-Biogas-Pyrolysis-Plant will convert 12 tonnes of waste into bio fertiliser and energy
daily which will help farmers in the area have access to organic manure for their farms.
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Construction sector- Overview

Ghana’s construction sector contributed an average of 7.5% to annual GDP between 2013 and
2020, and following the economic slowdown resulting from the Covid-19 pandemic, the sector
looks set to undergo sustained growth in the coming years. Infrastructure development has been
an ongoing priority for Ghana’s government, whose approach to advancing the economy has
seen it funnel hydrocarbons revenue into infrastructure projects. The leadership’s ability to do
this could be impaired in the short term due to the pandemic’s negative impacts on already
declining global commaodity prices, which affects Ghana’s financial reserves and international
trade receipts.

However, the government’s swift response to the outbreak of the virus and multi-pronged efforts
to establish a favourable legislative environment for private investment, as well as the country’s
political stability, make construction projects in Ghana an attractive proposition for investors. In
addition, the activation of the African Continental Free Trade Area (AfCFTA) represents a major
boon for all signatories, as one of the agreement’s key mandates is to reinvigorate Africa’s
industrialisation drive by facilitating cross-border trade and travel. The AfCFTA is expected to
herald the construction of new mega-cities across the continent, and Ghanaian officials are
urging the formulation of policies that will allow the country’s construction industry to capitalise
on such sizeable opportunities and take a leading role.

The construction sector
expanded by 8.2% year on year
in the first six months of 2021
- Oxford Business Group, 2022
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Valued at approximately $9bn, Ghana’s construction sector was
ranked the seventh largest in sub-Saharan Africa by Fitch
Solutions in August 2021. The research firm noted that the
sector expanded by 14.2% in the first quarter of that year, when
over $42bn worth of active projects were on the docket and at
least one-third had broken ground.

According to the 2022 budget statement released in November
2021, the construction sector expanded by 8.2% year-on-year in
the first six months of 2021. In 2020 construction activities
contributed 6.3% to GDP, generally in line with the 6.2% of
2019. However, this represented growth of 2.9% and marked a
strong recovery from the 4.4% contraction experienced in 2019,
which was caused in large part by declining global oil prices.
Indeed, while the sector grew at a rate of 9.5% in 2015, the
figure had declined to 1.1% in 2018.

Growth figures can be misleading, given that Ghana’s economy
as a whole, at one point expanded rapidly and then declined at
an even quicker rate. Construction revenue, based on current
market prices, rose from just over GHS15bn ($2.55bn) in 2015
to GHS22.75bn ($3.87bn) in 2020. That said, the Ghanaian
government aims to revitalise the construction sector, which
employs around 420,000 workers spread across 2500 active
firms and contractors.

Structure & Oversight

Ghana’s construction works are overseen at the national level by
multiple ministries:

*The Ministry of Roads and Highways (MRH);

*The Ministry of Transport (MoT);

*The Ministry of Sanitation and Water Resources (MSWR);

*The Ministry of Education; the Ministry of Energy (MoE);

*The Ministry of Special Development Initiatives — which is responsible
for overseeing provision of vital infrastructure and amenities has been
shouldered by the government, but a decline in available public funds
— accelerated by the drop-off in global oil trade during the first six
months of the Covid-19 pandemic — has prompted the government to
be more proactive in terms of attracting private investment to
construction projects.

Planned large scale infrastructure development projects will fuel construction
activities in the short to medium term. e
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Investment

Land ownership and acquisition in Ghana is
complex, and foreign investors are only able to
secure land via leasehold agreements with a
maximum single term of 50 years and the option to
renew (see Real Estate overview). Ghana's Public-
Private Partnership (PPP) Act of 2020 came into
force in the final month of the year, representing the
culmination of nearly a decade’s worth of work on
the ratification of a comprehensive policy framework
to govern PPPs.

PPPs are complex in nature, and while challenges
remain in seeing such projects through to

completion, the passage of the act is a positive step.

It presents the government with a viable means to
achieve its investment goals — particularly those
relating to transport infrastructure (see Transport
chapter) — and also allows opportunities to enhance
domestic human capital. Infrastructure development
was allocated GHS7.2bn ($1.2bn) in the 2022
national budget, a significant increase from the
GHS5bn ($855m) and GHS5.1bn ($872.1m)
allocated for 2021 and 2020, respectively. The
ministerial breakdown for 2022 is GHS4bn ($684m)
to the MRH; GHS922m ($157.7m) to the MoT;
GHS801m ($137m) to the MSWR; GHS576m
($98.5m) to the Ministry of Railways Development;
GHS507m ($86.7m) to the Ministry of
Communications; and GHS430m ($73.5m) to the
Ministry of Works and Housing.

While the 2020 budget contained an allocation to
the Ministry of Aviation, the ministry was later
absorbed into the MoT. Beyond the national budget,
the Ghana Infrastructure Investment Fund is
instrumental in securing finance for infrastructure
works. October 2021 saw the African Development
Bank (AfDB) approve a $75m commercial loan to
the fund, enabling it to leverage equity capital to
access additional debt financing for transport,
renewable energy and housing projects.

The AfDB’s involvement is expected to
encourage further private investment in
Ghanaian infrastructure and stimulate
employment opportunities. In February
2021, Deutsche Bank unveiled plans for
two infrastructure works in Ghana with a
combined value of €150m. The first is the
Keta Water Supply Rehabilitation and
Expansion Project in the Southern Volta
Region, which involves the rehabilitation of
the Keta Water Treatment Plant and the
construction of a new water treatment
facility. With a combined capacity of
42,200 cu metres, the plants will provide
water for 400,000 people in Ketu, Angola
and Tongu. The works will be undertaken
by Lesico Infrastructures, the Italian
subsidiary of Israeli construction firm
Lesico Group. The second project is the
redevelopment of Takoradi Market, which
covers 1 sq. km and is a major source of
trade in the area.

The multipurpose facility will include
numerous public services and amenities,
and ease congestion caused by the
existing market. Construction will be
carried out by Contracta Costruzioni ltalia.
These projects are the latest in a string of
deals between Ghana, Deutsche Bank and
Italian export credit agency SACE, which
has included the €45m regeneration of four
hospitals in Ghana’s Eastern Region and
the €45.6m construction of the University
of Environmental and Sustainable
Development, which has campuses in
Somanya and Donkorkrom in the Eastern
Region of Ghana.
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Major projects & demand drivers

More efficient movement of goods and
people is a key part of the government’s
broader economic expansion plans, with
transport infrastructure developments
accounting for 42% of the value of
Ghana’s active construction projects in
early 2021.

The ongoing One District, One Factory
initiative launched by the Ministry of Trade
and Industry (MoT]I) continues to drive
construction activity as well. Large-scale
developments either planned or under way
include the $2bn redevelopment of the
Ghana International Trade Fair Centre in
Accra. The site will be reinvented as a
multipurpose trade, leisure and retail
facility that will house a 12,000-seat
convention centre, several hotels, and an
array of shops and restaurants. From the
planning phase through to the centre’s
post-production activities, the development
is expected to create 10,000 direct and
indirect jobs, and generate substantial tax
revenue from local and international
investors and tourism receipts. Announced
in the second half of 2021, the centre is
expected to take three to five years to
complete.

Energy

The Ghana Nuclear Power Plant Project is
highlighted in the UN report, and is slated to
break ground in 2024 at an estimated capital
expenditure of $5.5bn. The plant will diversify
Ghana’s energy mix, stabilise power delivery
and offer energy security, thereby facilitating
national and regional economic growth. A
petroleum facility in the Western Region, at an
estimated cost of $6bn, is also planned.
Comprising three refineries with a combined
capacity of 900,000 barrels per stream day,
crude storage facilities, five petrochemical
plants and port infrastructure, the project is
expected to boost GDP, expand domestic
research and development, and contribute
significantly to government revenue. Both
projects were at the pre-feasibility stages as of
late 2021 and are being overseen by the MoE
and the Petroleum Hub Development
Corporation, respectively

Given its interconnectedness with wider economic progress and being the primary facilitator to
bridging the country’s infrastructure gaps, the construction sector has the potential to drive
Ghana’s GDP growth for years to come. For this to be the case, however, the government’s
forward-thinking approach to attracting investment in building must be maintained, and further
legislative action is needed to allow local building material manufacturers to better profit from
sector activity. All this would likely lead to more employment opportunities, enhanced
domestic human capital capabilities and higher foreign exchange inflows. The PPP Act of
2020 and the activation of the AfCFTA represent major developments to support robust,
sustained growth in the construction industry moving forwards.
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is one of the largest privately-owned
Ghanaian engineering and construction companies operating in Ghana since the year 2000. The
company has world-class capabilities and expertise spanning across the complete client value
chain in the disciplines of Structural Steelwork, Mechanical Equipment, Electrical &
Instrumentation, Piping & Platework (SMEIPP) project work.

are the co-owners and -has
provided jobs for over 2,000 people in Ghana and across Africa since the year 2000.
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Vendor Survey

Certifications

-is certified in the following international standards:
- 1SO 9001: 2015

« 1SO 14001: 2015

- 1SO 45001: 2018

« Industrial Rope Access Trade Association (IRATA)

- TRACE

Thermal Power PJ Participation

participated in the construction of the Metka Amandi Power plant in Takoradi.-was
tasked, during the 2-year project, with providing structure steel, cable laying, pipelines including
other mechanical works. The company also worked on the Newmont Ahafo Power plant where it
oversaw installations, piping and all mechanicals.

The Cen power KIPP Project Tema and the TAQA Power plant Takoradi, are similar projects to
Metka Amandi Power plant that-also worked on.

Place of vendor’s shop/factory

-is in 9 countries in Africa: Ghana, South Africa, Sierra Leone, DRC, Mali, Liberia, Cote
d'lvoire, Burkina Faso and Guinea. |Jjjjjjfferincipal offices are strategically located in Takoradi,
Ghana (Head Office) and the Capital Projects Office in Johannesburg, South Africa.

Electricity is supplied by however the company has back up
electricity supplies in the form of a transformer and 1250 KVA generator. Also functional is a water
treatment plant that supplies the workshop.

Capacity and Potential- Items produced, production capacity throughout the year, and
possibility of expansion.

has constructed a new fabrication workshop for local fabrication, changing the company’s
previously manual system’s output of 80 - 120 tons to approximately 600 - 800 tons per month.

&Iso has a production yard located at Ewusiejoe, in the Western Region of Ghana that is
,000m2. The yard includes a fabrication workshop of 6,000m2 with a production output of 600 —
1000+ tons per month. Facilities include;

IHI Feasibility Study
January 2023
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Vendor Survey

+ A fabrication workshop capable to handle heavy fabrication work up to 90mm THK plates

+ A machine workshop equipped with state-of-the-art CNC machines connected with the
engineering department

« Material laydown - 16,000m2
+ A warehouse

+ Open fabrication area for large components.

Hprevious primary fabrication yard is also located at
e Western Region of Ghana. The yard is 12,312.0m2 and is fitted with a fabrication workshop

with dimensions of 1,425.6m2 and a production output of 80 — 120 tons per month. Facilities
include.

« A fabrication workshop

+ A blasting and painting booth
« Material laydown

+ A warehouse

« An open fabrication area.

A Shot Blasting & Painting Facility exists within their new ultra-modern fabrication yard. It includes
a 16x9x9m blasting room with grit

recovery and a dust filtering system. Also available is a 16x9x9m painting room fitted with a
temperature and humidity control system.

Rope Access Facility

As part of the Industrial Rope Access Trade Association (IRATA),-conducts all rope access
works in compliance with the Association, which allows the company to provide its clients with
inspection, repair, maintenance, and renovation support.

Jetty Yard

3,500m2 jetty yard is capable of handling module assemblies with convenient access to a
quayside for loading of modules and oversize equipment loading for subsea and offshore
structures.

IHI Feasibility Study
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Crane Yard

E;Iso has a Crane Yard located on the
Im Road in Takoradi. The yard is
9,500m2 in size and houses 23 cranes.
rane yard has easy road access to
Takoradi Commercial Airport, Takoradi

Ports and Harbours, and Sekondi Naval
Base. In 2022, rojects included:

+ Installation of PFC Sub-Station - Ghana
for Newmont Ahafo Mine,

« Installation of Sea Fastening Frames for
a Vessel for the ROV Subsea Campaign
in Ghana (for Intesoll Sapura)

+ Flare tii Repairs (Rope Access) for

demobilisation of BE804 Vessel for

Main products (fabrication aspect
including assembling, welding, forging,
casting)

-offers the various services with
regards to the power industry including:

« Construction process modules

+ Heavy steel fabrication for turbine

+ building, boiler structures & fuel storage
+ facility

+ Pipe rack modules

» Transmission towers

+ E-houses / substations

+ Solar Energy farms and industrial
rooftop plant installations.

1HI Feasibility Study
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Il 25 vorked in assembling, welding
and fabrication for many years. has
ABS, AWS and ASME certified welders.
The company’s new fabrication work is
going through the following certifications.

+ ASME R & S stamp for boilers
manufacturing and repairs

+ National board registration for repairs of
pressure vessel and Heat exchanger

+ AISC membership as structural steel
manufactural.

Foreign investment or affiliations to
foreign companies

as formed a joint venture with
an ltalian Engineering,
Procurement and Construction

Manaiement comiani in Ghana called

-has no affiliation to companies in
China or Russia or connection to the
government in either country.

Interest about Nuclear power plant PJ

-showed a strong interest in starting a
new business to supply components for a
nuclear power plant.

Financial Information

generates between USD1M to
USD60M per Annum. The company has a
revenue projection of USD100m for 2023.

The company declined to share any other
financial information.
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_is an engineering company specialising in a wide range of services and
manufacturing of stud bolts & nuts, and specialised fasteners for a varied range of customer

applications including Oil & Gas, Power generation, Construction, Mining, Marine Engineering and
Food Processing. The company is the first of its kind in terms of production of bolting and other
fasteners needed for industry in Africa.

specialises in manufacturing and exporting high integrity stud bolts & nuts, and
structural bolis to International and Project Specifications in all materials. The company’s ISO

accredited wider product manufacturing range includes Spectacle Blinds, Spade- Spacers and
Flanges in collaboration with its UK partners iis the leading

distributor of pipe, tube, pipe fittings and miscellaneous piping items. The company emphasises

its manufacturing to the above industry and provides speedy delivery of fasteners at the shortest
delivery periods.

The company provides turnkey solutions to their customers for their requirement of fasteners
which are used in many projects.

Test Bay Machine Shop Coating

Training centre in Takoradi

1HI Feasibility Study
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Certifications

I s ccrtified in the following international standards:
+ SO 9901:2015,

+ 1SO 14001:2015,
» 1S0O 45001:2018,

Thermal Power PJ Participation

The company is yet to work on thermal power PJ participation, but has a partnership agreement

with I

Place of vendor’s shop/factory

The company has its headquarters and a training centre in Accra, Ghana. There are three other
main facilities in Takoradi; a training centre, an area dedicated to a machine shop and workshop
and the third for logistics and catering.

I s surplied power from the Electricity Company of Ghana (ECG) but also has
two standby generators with capacities of 250 KVA and 125 KVA. The company have boreholes
in all their facilities for constant supply of water. | I currently operates in Ghana,
Ivory Coast and Senegal, with plans to expand to other countries

Capacity and Potential- Items produced, production capacity throughout the year, and
possibility of expansion.

The company provides the following services to the various industries, majorly in oil and gas,
mining and telecommunications.

+ Technical assistance support, meet and greet

+ Fleet management

+ Catering and facility management

+ Freight forwarding, logistics and procurement

« Asset support and integrity services

+ Training assessment and competency development

currently operates in Ghana, Ivory Coast and Senegal. The company has plans
of expanding into other countries.

1HI Feasibility Study
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Main products (including fabrication aspect, assembling, welding, forging, casting)
» Asset support and integrity services

« Stud bolts & Nuts local production « Including PTFE Coated stud bolts/nut, Double ended
studs, Bolts, Threaded bars, Specials as per customer specifications and drawings, Spectacle
Blinds, Spade-Spacers, Flanges, Pipes, Tubes, Pipe fittings, fabricated Spools, Gaskets
(metallic and non-metallic), Flange Isolation Kits, Expansion joints, Butterfly Valves,
compression packing.

% Bolt Sizes: 1/2" to 2-1/2"
Material: Alloyed Steels (High Carbon Steel and Stainless Steel).
Data of Endurance: These are produced to ASTM Standards. (e.g., ASTM A193,
A194, A320 etc.) Anti corrosion resistance coating done to NACE standards.

% Valves and relief valves: « Supply, Inspection, Maintenance / overhaul, certifications
services in our facilities and on client-site

% Hoses: Industrial & Hydraulic Hoses « Chemical Hoses — Bulk Hoses — Hydraulic Hoses
— Metallic Hoses — Drilling & Cementing Hoses — BOP Hoses. « Including Utility Hoses,
plus End connections & fittings. « Supply, Inspection, maintenance, certifications
services in our facilities or on client sites.

Pressure testing Cleaning & Inspection: On site wire
Sand Blasting OCTG rope sling

inspections, Plus manufacturing
Conventional & facilities
Fabrication & Fabric Scaffolding & Rope advanced NDT
Maintenance access

Foreign investment or affiliations to any foreign companies

-is affiliated to some companies in Africa, UK and France. However, the company has no
known connections to any companies in China or Russia or the government in either country.

Interest in Nuclear power plant PJ

showed a strong interest in starting a new business to supply components for
a nuclear power plant

Financial information

The company declined to share any financial information.
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Headquartered at Tema, Ghana is one of the largest iron and steel company trading in
West Africa. Founded in 2002, has a conglomerate of business operations spread

across different countries in West Africa.

Today,_is a market leader in iron rods, various steel products, PEB structures and
chemicals. The company directly and indirectly employs over ten thousand people.

IHI Feasibility Study ar
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Certifications

as the following
certifications:

- SO 9001: 2015

Thermal Power PJ Participation

-participated in the construction
of the Bui Dam, on the borders of the

Northern and Brong-Ahafo Region of
Ghana.-.'vas tasked with
providing structure steel for the
construction.

Place of vendor’s shop/factory

has a manufacturing plant
spread over 13000 sgm located at
Prampram in Ghana. The plant has a
capacity of producing 2500 MT per
month. It has all modern machinery to
cater to any type of steel structures and
customised fabrications. Design,
Production, Erection & Construction
Services available under one roof
makes them a turnkey infrastructure
provider.

Capacity & Potential

has a production capacity of
between 30,000 - 60,000 tonnes per
year.

Notable projects include: the DPSI
Hostel, the Melcom Mall in Accra,
several logistic warehouses as well as
food processing plants. As the biggest
steel manufacturing company in West
Africa and the third biggest in Africa,

has projects in Senegal, Ivory
Coast, Togo and Mali, among others.

1HI Feasibility Study
PwC

Main products

offers various services with
regards to their services and products.
Their primary products are Pre-
Engineered Buildings (PEB) which are
accompanied by several other
specialised services.

Some of the steel products they
produce are;

= Weigh Bridges

- Storage Racks

» Electric Overhead

= Travelling (Eot) Cranes

= Multi-Storey Steel Buildings
« Standing Seam Roof

» Sandwich Panels

» Deck Sheets

» Mainframe Structures

= Tankers And Trailers

_uffers customised fabrications
0 Its customers. This includes Solar

System Supply and Installation.

January 2023
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I 2/so carries out civil works where the company undertakes turnkey civil contracts. These
services include;

» Land Survey

» Site cleaning

» Excavation

+ Filling and compaction
« Earth work

+ Form work

+ Concrete production

« Blocks

» Flooring

» Finishing work

+ MEP (Mechanical, Electrical & Plumbing)

The company employs highly experienced structural designers to prepare the most optimised
design of PEB structures. The company has an expert team of draughtsmen and senior checkers
that ensure error free drawings.

I has worked in assembling, welding and fabrication for many years. ] has ABS,
AWS and MBMA certified welders.

Foreign investment or affiliation to any foreign companies

I has no foreign investments.

Interest in nuclear power plant PJ

I showed a strong interest to participate in this project with 1HI.

Financial information

The company declined to share any financial information.

IHI Feasibility Study
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From its location on eight fully built-up acres of land in ||| GCcCNGNGGEEEEEEEEEE -
incorporated in 1997, has made impressive
progress. has production capacity currently at 8,000 tonnes of Copper and Aluminium per

annum. This phenomenal growth has been achieved by manufacturing world class quality
conductors and cables for West Africa’s Energy, Real Estate, Construction and Mining sectors.

excellent technical and marketing expertise have seen its market share increase steadily
in the highly competitive market. As a result of superior understanding of customers’ needs, the

IHI Feasibility Study F
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Certifications

I is 1SO9001 2015 certified (Quality Management system) since 2004 to date.

Thermal Power PJ Participation

I has supplied cables for thermal plants, i.e., VRA and other power generation companies
such as SEN Power, and Karpowership. The last project with Karpowership was in 2018/2019.
I ro'c was to supply the required electrical cables for the projects.

Place of vendor’s shop/factory

The company is located at Tema | /th approximately10,000 tonnes production
capacity per annum. The company manufactures all cables from scratch with raw materials
(aluminium, copper and PVC compounds) for all kinds of industries. Jjjjjjij has diverse machinery
available for production.

The company has a constant water supply from Ghana Water Company. No wells or boreholes

are available. There is a constant electricity supply from Electricity Company of Ghana however,
there are two standby generator plants in case of power failure. Internet connectivity is supplied
by two companies: Vodafone and AirtelTigo. The company practices standard health and safety
procedures but are yet to be certified

Capacity & Potential

The company currently does not manufacture or fabricate transformers and power turbines and is
unsure about future considerations.

The company manufactures a variety of cables. Jjjjjjij has a production capacity of 10,000 tons
per annum. In terms of expansion, the company will be partnering with a different company to
produce ACCC cables which is their newest addition. Jjjjjij also has plans of producing low
voltage cables. .

1HI Feasibility Study
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The following are the varieties of cables produced by the company.

Power Cables
Power Cables are an assembly of one or more cores having a common sheath for transmitting
power. They are for fixed power supply to buildings and electrical equipment.

Power cables can be buried directly in ground, installed in trays or in air depending on
construction and where it is installed. They are also available with both aluminium and copper
conductors based on application or customer preference.

The company is fully equipped to produce excellent low voltage power cables in accordance with
all international and local standards.

Overhead Line Conductors

These are used in power transmission and distribution networks at high, medium, and low
voltages. The conductors are classified based on type, material, and as either bare or insulated.
Manufactured per national standards, international standards, and customer specifications,
installation is characterized by stringing to towers or poles.

AAC (All Aluminium Conductors), AAAC (All Aluminium Alloy Conductors), ACSR (Aluminium
Conductor Steel Reinforced), COHL (Copper Overhead Line Conductor), and Low Voltage ABC
(Aerial Bundled Conductor) are some of the products that fall within this range.

Control Cables

Control cables have several cores for controlling automated processes. These cables can either
be screened or unscreened. Screened cables are installed in environments where there is
tendency for interference. The screen component of the cable is a metal tape applied helically
with overlaps. The choice of insulation material is made considering the conditions of installation.

-manufacture Control Cables for industrial application, conforming to IEC 60502-1 or other
customer specifications.

Sheathed and Non-sheathed Cables

Sheathed and Non-sheathed cables rated, 300/500V and 450/750V are insulated and/or
sheathed cables for a variety of applications from fixed wiring for power supply to sockets,
switches, and lighting fittings of domestic and commercial buildings to flexible installation.

In fixed wiring applications, the cables are installed in conduit in walls or on surfaces. Non-
sheathed cables are utilized in the internal wiring of distribution boards and switchboards.

The flexible cables are for connections to moveable equipment. Sheathed cables are either single
or multicore cables. Our sheathed and non-sheathed products are BASEC approved, CE marked
and manufactured in accordance with BS EN 50525-2-31, EN 50525-2-11, IEC 60227-3, IEC
60227-4, IEC 60227-5, BS 6004, and other customer specification.

1HI Feasibility Study
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Communication cables
range of communication cables can be trusted to convey and maintain the integrity of

every intended message. Communication systems that incorporate our cables are assured of
reliable transmission of message signals from one end of an established connection to the other.

-nanufacture Drop Wires, Internal PVC Wires, Jumper Wires, and other custom-made
communication cables.

Solar Cables
For Photovoltaic (PV) systems to function at optimum levels, the choice of excellent cables cannot

be overruled. The company is strategically positioned to support the growing demand for
photovoltaic (solar) cables, as it capitalises on renewable energy.

-manufacture Solar Cables at 1.5/1. 5kVd.c or 1.0/1. OkVa.c rated voltages in accordance
with EN 50618 and IEC 62930.

Binding Wires
The company offers binding wires on the market for various applications. -Aluminium or
Copper binding wire solution is best fitted for purpose.

PVC Insulating & Sheathing Compounds
is the leading manufacturer of granulated, plasticised PVC compounds for insulating and
sheathing purposes in the cable industry in West Africa.

The company’s compounds possess properties that make them suitable for both 70- degrees
insulating and 90-degrees sheathing applications and are manufactured in conformance with EN
50363-3, EN 50363-4-1 and IEC 60502-1 and custom specification.

They are available in different types and colours.

Risks, foreign investments or affiliations to foreign companies

The company is fully Ghanaian owned and has no foreign affiliations.

Interest in nuclear power plant PJ

-is open to venturing into a new business if it complements the current business and falls in
line with what they do. The company will be ready to have conversations about any new
investments to know what will be required of them.

Financial information

The company declined to share any financial information.

IHI Feasibility Study
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is a well renowned oil & gas company based in Ghana, formed
under a franchise from the Company’s UK operations in October 2007.

— Managing Director of the company, set up the Ghanaian operations with
just four employees. In just over ten years, it has grown to now comprise of more than two
employees in Ghana and has grown out into fourteen countries across the globe.

As a limited liability company with an internal ultimate authority, its Board of Directors,

is 100 percent Ghanaian owned. is widely known as the number one
service provider in manpower supply and management, welding and fabrication, tank and vessel
cleaning, equipment rental, scaffolding, procurement and logistics, as well as bunkering services.

IHI Feasibility Study F
PwC January 2023
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Certifications

I has the following certifications:
+ SO 9001: 2015

+ 1SO 14001: 2015
» SO 45001: 2018
+ TRACE

Thermal Power PJ Participation

I Participated in the construction of the Metka Amandi Power plant in
Takoradi. I /2s tasked when they were doing T2/T3 of the Aboadze Thermal
plants with fabrication and scaffolding work.

Place of vendor’s shop/factory

I s a 2400 square metre fabrication workshop in Takoradi. It is a covered
space where blasting and coating are done. Also functional is a stable water supply derived from
a connection to the national water supply line, the presence of a borehole, and a solar panel
transformer, as well as two generators on site, in case of interrupted power supply from the
National Grid.

Capacity & Potential

is well known for fabrication and scaffolding work. || participated in the
construction of the Jubilee field as well as on the Sankofa Oil and Gas Project, the first oil from
Ghana's OCTP development. Also notable, is the company’s work with MODEC on the Floating
Production Storage and Offloading (FPSQ) unit. Seaweld is currently considering building a new
facility to build Wind Turbines in the future, with a specific focus on harnessing wind energy
offshore.

I 2 worked in assembling, welding and fabrication work for many years.
I V'<\ders are certified under the ASME (American society of mechanical
engineers) & AWS Code and are qualified to weld under DNV-GL standards.

1HI Feasibility Study
PwC
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Main products (including fabrication aspect, assembling welding, forging and casting)

_offers the various services:

+ Welding & Fabrication

« Procurement & Logistics
+ Scaffolding

« Coating Services

+ Tank Cleaning

* Onshore/Offshore Labour

+ Vessel Repair & Maintenance

Risks, foreign investments or affiliations to foreign companies

I ;s parinerships with Rena Technology, specialists in wet processing
equipment. The company provides sustainable and cost-effective environmental solutions within

wastewater treatment and drilling waste management. -also partnered with Dolphin
Drilling, whose mission is to deliver hyper-connected drilling services to the harsh environment
and mid-water market, bringing a new level of real-time information, cost efficiency and low-
carbon operation. Hampidjan is another partner supplying advanced ropes and ultra-high-
performance ropes. NIRAS is also a partner with expertise in induction bending.-also
has a partnership with Regional Maritime University (RMU) Qil and Gas Training Centre to
provide competency and certification-based courses in the Qil and Gas Industry. Trelleberg is a
world leader in engineered polymer solutions that seal, damp and protect critical applications in

demanding environments, which has also partnered with _

The company has no known affiliation to China or Russia, or connections to the government in
either country.

Interest in Nuclear power plant PJ

_showed a strong interest in supplying equipment or components for a
nuclear power plant.

Financial Information

The company declined to share any financial information.

IHI Feasibility Study
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I < e premier Oil and Gas Industry

Environmental Services and Waste Management Company operating the Takoradi Port
Reception Facility in conformity to IMO MARPOL 73/78 Treaty. mploys industrial best
practices and technological means in its tank cleaning operations and managing both hazardous
and non-hazardous wastes generated in the maritime, oilfields, mining, construction, health
institutions and manufacturing industries in Ghana as well as other countries in the Gulf of Guinea
through Transboundary Waste Management. Other services and solutions that -provides
includes; Vessel, Rigs and Onshore storage tank cleaning, Oil Spill Response, Bioremediation,
Transfer of production chemicals to Floating Production Storage and Offloading (FPSO) vessels,
NORMS Storage and Management and Environmental consultancy. is an EPA
(Environmental Protection Agency) approved facility.

Maritime waste management and
port reception facilities

Tank cleaning services

e Qil spill response daruary 2023
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Certifications

-is certified in the following international standards:
- 1SO 9001: 2015

« 1SO 14001: 2015

Place of vendor’s shop/factory

-has an Integrated Oil Field Waste Management Facility located at_in the

Western region of Ghana. The company has over US$15million worth of equipment for its
operations

Capacity & Potential
The company produces usable effluent and recyclable materials.

Hazardous Waste Incinerator (1000kg/hr)

A rotary Kiln incinerator capable of thermally decomposing hazardous and non-hazardous wastes.
Equipped with modern gas cleaning technology, dry scrubbing and wet scrubbing. The fly ash and
hot air are cleaned before they are introduced into the atmosphere as well as a fully functional gas
analyser to monitor and record emissions of harmful substances before their atmospheric
discharge. The Incinerator also has a self-automated bottom ash evacuation system, which when
the wastes are incinerated, is deposited in appropriate receptacles for disposal.

Hazardous Waste Incinerator (180kg/hr):

A double chamber incinerator capable of incinerating all waste types. Equipped with liquid
injection technology, the incinerator is also capable of incinerating hazardous liquid wastes. The
incinerator also has a gas analyser to check and monitor harmful gas emissions evolved in the
process of incineration.

Mobile Treatment Plants: Mobile Process Trailer, Mobile oil Separator, Tank Cleaning System,
Instantaneous Water Heater, Nitrogen Generator Plant, Mixing Tank (Reactor)

IHI Feasibility Study
January 2023
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Area of Operation and Services

Qilfield Chemical Supply
Fluorescent Bulb Crushing
Qily Wastewater Treatment
Bioremediation / Land Farming

NORMS Storage and
Management

Transboundary Waste
Management

Waste collection &
Transportation

High Speed Centrifuge Solids
Control

Management of Drill Cuttings and Sludge

Hazardous Waste Incineration (Incl. E-
Waste)

Shoreline Oil Spill Clean and Response
Services

Port Reception Facility (PRF) in conformity
with MARPOL 73/78

Supply/Commercial Vessels, Rigs, FPSO’s
and Tank Farms FPSO Tank Cleaning
Services

Equipment Rental: AirfBA Compressors,
Hydraulic and pneumatic Pumps, Hydraulic
Power Units, High Pressure Washers

Risks, foreign investments or affiliations to foreign companies

The company is wholly Ghanaian owned with no connection to China or Russia

Interest in Nuclear power plant PJ
-is interested into venturing into a new business.

Financial Information

The company declined to share any financial information.

IHI Feasibility Study
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_is an aluminium continuous casting and cold

rolling mill located at the port City of Tema, Ghana. The
company was incorporated as a private company limited by
shares on the 24th day of February 1978, and granted a

certificate to commence business on the 22nd March 1978.
At incorporation all the shares were owned 100% by the
(which became the Minerals
Commission). Subsequently its shareholder base was
expanded by private placing to include individuals, institutions, Corrugated calar
tertiary aluminium processing companies and banks. il

The factory was built between 1982 and 1985 and was officially
commissioned for production on 21st September 1985 with an
installed capacity of 10,000 metric tons of various aluminium
products at 70% utilisation. The plant capacity was expanded to
20,000 metric tons per annum in 1992 and to 30,000 metric
tons in 2002 and operated with a workforce of about 440.

Currently; the labour strength is about 260.

Well-equipped factory

-Was converted to a public limited liability company at
its 9th Annual General Meeting of Shareholders held on 28th
May 1996.

After an Initial Public Offer (IPO) in October 1996 at the price of
GH¢0.135 per share, the company was Listed on the Ghana
Stock Exchange on November 29, 1996. Further bonus shares

were offered in 2002. In 2009, authorised shares were
increased by shareholders to 1,000,000,000 shares. Following
two rights issues in 2009 and 2013, Issued shares currently

amount to 236,687,001 shares as at 31st December 2018. The
principal shareholders of the company are -(62.62%),
anc I 0 557%)

Aluminium discs

Aluminium strips

1HI Feasibility Study
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Certifications

. _is ISO 9001 certified

Thermal Power PJ Participation

The company has not worked in thermal power PJ

Place of vendor’s shop/factory

Factory/plan (as at 2002 which can produce 30,000 metric tons of aluminium products ) There is
additional land space which can be used for expansion.

Main products

+  Aluminium discs,

« Aluminium coil strips,

+ Aluminium roof caps,

«  Aluminium flat sheets,

+ Corrugated colour roofing sheets

Risks, foreign investments or affiliations to foreign companies

_is second largest shareholder of _fvith 21.8% as at 31 Dec 2020

Interest in Nuclear power plant PJ

is not interested into venturing into a new business to supply components to a
nuclear power plant. The company does not intend to start welding or fabricating large scale
structures and has no interest in transformer or electrical devise fabrication.

Financial information

See financial statements provided

1HI Feasibility Study
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Company overview
_has for many years been the main supplier of high-quality, unplasticised

Polyvinyl Chloride (uPVC) and HDPE pipes and fittings for Ghana's water and electrical
engineering markets. Equipped with ultra-modern machinery,_uses the latest
technology to produce pipes that meet the exact international standards.

All pipes are rigorously tested in the company’s laboratory and certified by the Ghana standards
Board and meet rigid British and Metric Standards.

-uts a lot of emphasis on manpower training as a means of finding quick solutions to
our clients’ problems. Expert engineers and technical advisors are always available to offer
technical advice to clients on the correct use of-PVC and HDPE pipes and fittings..

IHI Feasibility Study F
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Certifications

-has the following certifications:

+ SO 9001:2008

Thermal Power PJ Participation

The company has not worked in thermal power

Place of vendor’s shop/factory

The company’s factory/warehouse is located over three plots in Accra’'s North Industrial Area. The
company is supplied water by Ghana water with back up water supply in the form of the borehole.
The company also has generators as backup power supply

Main products

. -Jffers a range of plastic products including:

« Water tanks

+ 2/3/4- way junction boxes

+ Borehole pipes

» Fabricated HDPE Elbow

+ Fabricated HDPE Hope Cross
+ Fabricated HDPE Tee

+ Pressure pipes

The junction boxes have not yet been tested to apply for power plant devices.

Risks, foreign investments or affiliations to foreign companies

The company has no known connections to China or Russia

Interest in Nuclear power plant PJ

-would be interested in venturing into a new business to supply components for a
nuclear power plant.

Financial information

The company declined to share any financial information.
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is a wholly owned Ghanaian Engineering Services
Company that is active in the development and maintenance of energy sector infrastructure in
Ghana and the West Africa sub region.

-employs 102 permanent staff with 350 contract and temporary staff with a core mandate to
become a leading local company in the energy and utilities sector in Ghana and West Africa.

and its associate companies have been

The parent company of

operating in Ghana and West Africa since 1984 and have provided leadership in the successful
execution and management of various energy infrastructure projects in power generation,
transmission and distribution.

is a wholly Ghanaian owned company providing engineering services
in the power generation as well as gas infrastructure industries..

Vridi Power Plant, Cote D’lvoire

IHI Feasibility Study
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Thermal Power PJ Participation
[l has worked on the following projects:
Tema Cenit Power Plant Epc For 126 Mw Thermal Power Plant- 2011

EPC Contractor for the Tema CENIT Thermal Power Plant (TCTPP) which was tested and
commissioned in 2012.

Tema Thermal 1 Power Plant Epc For 126 Mw Thermal Power Plant- 2007

EPC for the 126MW Tema Thermal 1 Power Plant (TT1PP) as a full package turnkey project. This
was the first gas turbine power plant constructed by a wholly owned Ghanaian company. The
plant consisted of 1 x 126MW GE MS9001E gas turbine generator and various Balance of Plant
delivering electricity to the national grid. The client was the Volta River Authority.

Hydro-electric plant retrofit- 1995

Management of the Development and testing of hydro turbine runners for the 6 x 165 MW hydro
turbines retrofit project. The client was the Volta River Authority.

Vridi Power Plant, Cote D’lvoire- 1998

Turnkey conversion of 4 x 25 MW GE F5 turbines from heavy oil to gas at the Vridi Power Plant —
L'EECI, Cote d’lvoire.

Main products/services

[l offers the following services:

+ Technical advisory for power plants.

+ Operations and maintenance services.

+ Qutages and inspections.

« Technical direction of power plant installations.

« Natural gas infrastructure installation.

Risks, foreign investments or affiliations to foreign companies

The company is wholly Ghanaian owned with no connection to China or Russia.

Interest in Nuclear power plant PJ

Il is interested in venturing into a new business to supply components to a nuclear power
plant.

Financial information

The company declined to share any financial information.

IHI Feasibility Study
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-s actively engaged in the metal reccling and steel production for residential and

commercial sectors primarily in Africa. xists as an alternative to past modes of steel

production; instead, the company hopes to lead the way in sustainable steel recycling and

manufacturing in West Africa while also ensuring quality steel bars. Together,
hopes to give the community the tools to build a bright and green future, whether it be through the
steel the company manufactures or the help the company provides to surrounding communities.

In 2012, -set up its first production unit in Tema, Ghana to produce and distribute steel
products to Ghana and West Africa. The plan began with a vision of growth and development for
Ghanaians as they become more directly involved in the steel business.

IHI Feasibility Study January 2023
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Certifications
I has the following certifications:
+ SO 9001

Place of vendor’s shop/factory

has a manufacturing plant in Tema. The plant is equipped with boreholes and
generators for back up power supply.

Capacity & Potential

Currently, the company’s Tema greenfield manufacturing plant operates at 80,000MT of steel per
annum. In 2019 the company collaborated with the IFC and embarked on building the biggest
steel recycling plant in Kumasi, Ghana and one of the biggest in West Africa. The factory output
can reach 300,000 metric tons per year.

Main products

+ C-channels

+ Angle Bars

+ Mild steel reinforced bars

+ High tensil reinforced steel

Risks, foreign investments or affiliations to foreign companies

The company has no connection to China or Russia.

Interest in Nuclear power plant PJ

is interested in venturing into a new business to supply component to a nuclear power
plant.

Financial information

The company declined to share any financial information.
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Conclusion

While there are technically companies that could potentially provide certain components for
SMR deployment in Ghana, the technical expertise which is the determining factor to
success, lies outside of the country. Localisation will require a strategy that could span in
excess of five years to ensure that deployment is carried out safely, effectively, and more
importantly, legally.

Stakeholder involvement, planning and fuel cycle options are all areas that require deep
focus during implementation. If local content is to be considered, a series of training and
capacity building workshops will be required for full understanding from a Ghanaian
context.

It is also important for Japanese and American companies to understand the Ghanaian
business environment and the cultural nuances that often come into play when conducting
business.

When selecting local vendors for partnership the following needs to be considered.

« Location of the vendor(s) to major urban cities.

* Registration and documentation such as tax clearance certificates of the vendor(s)
- Existing relationships with other companies in the industry

- The number of regional representatives and regions covered.

« Years of experience in business.

- Itis important to visit the offices of prospective vendor(s) to ensure they have the

- structures and facilities, they have promised.

Nuclear power is expected to play a crucial role in the sustainable development of the
country. Therefore, the future deployment of nuclear power requires comprehensive
planning and the development of an appropriate implementation strategy to put Ghana on
the map as a sub-regional energy hub by 2030.
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