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BIE KRRV AMAEFHE

7.1 RART AR

(€] EOHABFBREILLT A7 L H— KO Rovuma Basin &, FEA =¥ /3% M D
Mozambique Basin @ 2 &3 & 5, ZOMEEX 7.1-1127-7,

Mozambique Basin TIL 1961 (2 Pande HX CTH A23% KL X 41, 1962 A2 Buzi HiX, 1967 4FIC
Temane X CH| EFEE T AN R I NIz, £DH% [£) ENTHTATENE) o722 LR £
EDOBERLER EDT=DIT 1970 47 b BIFEAMERE L TU72723, 2003 422 Inhassoro X T
AMFER A, 1990 0 S AL (Petroleum Law  3/81) DffiliE, EH v v — 27 RRALKFELAH:

(ENH) D% X 0 BAFEDMIEHE S 41T & 72, 1990 AT D B 1T EBRA A A Bl S 41 & D PSA,
EPC 2259 (1997 4 Arco, 1998 4= BP, 2000 LLF% Sasol, Petronas, Hydro, DNO) 723f&iE41, Sasol
WZEDHETETOH AN, T T4 O EED, BIR DD 51T X 72, Rovuma Basin Tl 2005
FEN B BAFERE AT D AFLMT DL, Y72 BAFE 3 Anadarko (CK) | ENI (f3f) | Petronas (v L-—
> 7)) ., Artumas () & BAFE IS L OFE AT ORI FEITBFE 3D 54TV %, Mozambique Basin
@ Pande/Temane HI[X T Sasol Petroleum Temane & ENH & @ PPA @ FIZBHFE & ApEN THON T
BV . 2004 4£IZ Temane #X T A DO PG AEFENBIIA S 41, 2009 421X Pande HiIX T A FEMN B
mE T,

(Source : ENH)

71-1 =] EDOHTAH
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Rovuma Basin &, Mozambique Basin OB - ZEPEHIX IS K OBRSE - FPEE AR 7.1- 11T,

# 7.1-1 Rovuma Basin & Mozambique Basin DBE% « £EHKX

Rovuma Basin

Block Partners
Onshore Rovuma Anadarko (35.7%), Wentworth (15.3%), Maurel & Prom (24%), ENH (15%),
Cove Energy (10%)
Area 1 Anadarko (36.5%), Mitsui (20%) ENH(15%), Bharat Petroleum Corporation
(10%), Videocon Energy Resources (10%), Cove Energy (8.5%)
Area 4 Eni (70%), ENH (10%), Galp (10%), Kogas (10%)
Area2 &5 Statoil (90%), ENH (10%)
Area3 & 6 Petronas (90%), ENH (10%)
Mozambique Basin
Block Partners
Pande - Temane Sasol (70%) ENH (25%), IFC (5%)
16 & 19 Sasol (50%), Petronas (35%), ENH (15%)
Sofala Sasol (85%), ENH (15%)
M10 Sasol (42.5%), Petronas (42.5%), ENH (15%)
Buzi Buzi Hydrocarbons (75%), ENH (25%)
Area A Sasol (90%), ENH (10%)

(Source : ENH)

[ | [HoORIKHT A AT Mozambique Basin T 4.8~8.8TCF, Rovuma Basin C 52.5~110 TCF
EDT =5, FIFEEEIISHET — 203D 27, 5.504~K) 10 TCF T, 7%MNFEREH»TH
%, Mozambique Basin O #1[X D AJEEHL L £ (X Pande H1[X 2.321~2.7 TCF, Tamane #1[X 0.618~
1.0 TCF, Buzi #[X 14 BCF Th 5,

(€| EOBED A PEE X Mozambique Basin @ Pande/Temane Hi[X725H D 4 DT, £ 130 MGI/AF-
T D, HPELTZH AL 865 km DA 7T A %18 LT 95%LL L3 71235 B 4L Sasol #1035
THESNLTWD, [E£] EBNTIEMN 3 MGVERERESLTWDS, (TAHEL D
Vilankulo/Inhassoro #Jik T 0.3 MGJ/4F: (80% 7> EDM %8 H) | Matola {537 C 3 MGJ/4- (Mozal fif))

71212 &) EDOH A EEREOHRE % | TA3ICAMEKRT 2t 7 Z—~OFEDOHB AR
7,
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(Source : INP)

K 712 TV E—7DOHRAEEROHS

B Investimento (Milhdes de Dolares)

(Source : MMR)
X 7.1-3 AMRBRTRE7 Z—~DREDHS
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7.2 FEEH AL

7.2.1 HRAEEBRTNAAL T 7L /V—Fh

2004 4EiZ, =] E @ Pande & Temane AWM T 7 U 4O Secunda (ZFE D H AL 75
A (ROMPCO "1 7T A5 [ EHEH (ENH) 725 ONIFE 7 BUF (iGas) 233541 77 A
> DWHEREE 50%. FET O Sasol #1723 50% & ARA) MFER LA ZBis L7=(X 7.2-1 &), /3
A 7T NIRIE R 865 km, (148 660 mm T, BIEDIEN AR EITH IS0OMGIAETH LR T Ly
AT =g VERRRT D Z LITED 240 MGI/FEICT 5 Z E N HEETH D, 2011 £ (2010 4= 7
A% 2011 46 H) @ Pande K& T Temane 7 A H D5 OAFERITK) 130 MGI/AFE T o - 7273, 2012
1 HDO MMR OFETIE, AEEOEERT 149 MGIAFEICET H EDORE L ER TN D,

Pande &% Of Temane # AHM D Secunda FTO/NNA T Z2020% £ ERNIZ S EioTA 747
RA B (take-off point XX tap-off point)Z35¢iT HALTWH A, 2011 FRe R THEI L TW5H DI
Maputo N Ressano Garcia 7 A 7 47 KA > FZ1F Tod Y Chokwa 7 A 7 A 7R A 7~ OFEMIF]
HEHHAHED DN TV DERETH S, 2006 121X, 7 & OESIT < @ Ressano Garcia |28 57
A JFTHRA 2 Firnd Matola iHICED A 774 UL, BUEH S TnD, Zo( 7
74 1, ENH & REEARIZ L 5 A7t & LT S/ Matola Gas Company (MGC £h) 1Z
FoEESHTWD, BIEED Matola 1D H ZAFEZ L Mozal 7/ 2 K58 T3, Ciementos de
Mogambique (A > hT3) 72T, 3MGI/AF FRETH DM, 4% Maputo L8 THEM M C
DN H T A~DEY AT/ L (Vidreira #1 (F T ATLH) | CDM . BB A—T—) ) @
EXFRON FEEM O T AFHFE, BEMNTFE R EOHMAFHRI ATV,

(Source : ENH)

7.2-1 TEMANE - SECUNDA HF AL P54 2 D— b
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7.2.2 HALEE

Pande—Temane H A H DA FEFRH OPLIE THIL 2012 FFI27E2K L TR . 2T L VERMO T A4
FEEITL 120MGI/AED S 183MGI/AIZHEFE ST,

HPE L7o A 63MGI/AFE1L, BV B — 27 OB 5 27TMGI/AF, B 7 @ Sasol #1112 27MGI/AF,
FRNCEY =7 BFIcaA v U T 0 —& LTIMGIAERZNENEREEE &5, ROMPCO
IRATTA DALy 7 EORKIBEAT ARKEIL 240MGIAETH Y, ERROPEETFHOERK L T
2O TEUED I At & (183MGI/AE) 12xk LT STMGIAED R B~ —V v b2 Z LI b,

Gas Sales Agreement one (GSA 1)
1) 120 MGI/A (BT A1)

Gas Sales Agreement two (GSA 2)
2) 27 MGI/AE (B 7 1A11F)
3) 27 MGI/AE (EINFEHAPP) L ORAE - T3EH - R 2 BB EH)

[ EBUFIZSFA DI D royalty
4) £ 9 MGI/AFE (=120%5% +(27+27)%6%)

A3 183 MGI/AE

(&) EBEFIZ, 2014 FELIBEIEA 9 MGI/AFE% royalty & LCH HWZIT HHERI 26T 553, BIE
DB EE (ENOTAHERE) 1L 3~4MGI/FETH S RV T8 TEHE) . [ EBUFIE,
2009 F-{Z#8 5% L 7= National Strategy for the Development of the Natural Gas Market in Mozambique

(Resolution no. 64/2009) OHT, [E] EHORFHREIZHL L, B OMERMEESN—A TIIHREAE
PEDFELRNHE LWV FESE TSR royalty gas ZE D 4 TAH Z LR L TN D,

ERE 3) oEWFEEM T AONFIL, EDM A F EEH (CTM) M ORA - T3H ; 6MGI/AF, PP
MFHFEA ; 11 MGI/AF (Ressano Garcia by GigaWatt) &% T 10 MGJ/4F- (Ressano Garcia by Sasol New
Energy and EDM) | & & CW 5, BIfE, ENH & EDM O[T _EFED 6MGI/AEDHEHE K D254
T TWVD,

7.2.3 FEWDOH AHEAL— B

Ressano Garcia D A7 — 3 = > (Pressure Reducing Station: PRS-1) T4yl « J#/E (100bar—40bar)
ST AL, Matola T2 DIEAT — 3 > (Pressure Reducing Station: PRS-2) & Tligik X
AL, % Z°C 10bar F TRIE S 78, Matola TTNOFTEEFICMAE ST D, X 7220 BEFED /S
A TTA L DN— NERT,

7-5



EY U — ERH A K REEITREFEEHNHE T AT LA

(Source : ENH)
X 7.2-2 MGC DH AL FFA L D)— b
Ressano Garcia 735 PRS-2 FTO/NRA T T A LV DERARy ZIZLLTIRT EBY TH 5,
1) &£ : 8"(200mm)
2) JEE : % 68km
3) WH AHES : 40,000m’/h at 25 degree C, 1 atm (BFEIZ 12,000m’/h TiEH)
4) FFRAAJE : 70 bar (BAAEIX 40bar TIiEM)

HLIR Matola T PRS-2 7> HITFEEFETIZ 22 km OEEHE T 10 bar DA A ZHEHE L TR . D
Koy (92%) 1% Mozal 7 /v I ¥E#H 1.8, Ciementos de Mogambique (£ A >k T.3;) TIHZE S
TV, [X7.2-3 IZBEFED Motola TN D AR 2 7<7,

(Source : ENH &£} % J:(Z JICA A4 MI1ERR)
7.2-3  EEFED Motola TN DO H A S (BEDS A V)
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~ N THIX D RIRT ARA T T A VERFHEITEY v — 7 [RAWKFEAH (ENH) & 5#E KOGAS
fhe DIFRIFEEL LTEMT 2 Z ENREFATHY . BUEHEH LHEE2TRoTnd (X 724
BB, HANAL T T4 U ORKETHREIL, 2013440 3 ANGEM S, 2014 41 AIIFE LT
ETHD, ZOFEIIT, CTIM ~DORA, T T4 VHEENEENTND Z L2 EDM 205 b ffEad X
Nicle®, FHFEIT OB A 7T A4 L OWEREBET 2 0LEIT R0, B0/ (77 A
Y OFRENNE D T AOFEHIIHET 2720, Bl MGC O3 77 A > DT A% 40bar
26 25bar ICFIF A TETH D, FaxD /A 7T 4 Db— MPRS2 76 CTM £ T)%X 7.2-5
12, CTM AHED H AFE /V— F R OFEFTRNOREAR T — 3 ORI A 7.2-6 (2777,

(Source: EDM)

X 7.2-4 HANAL T4 L EEHLEAREORRING

(Source : ENH)

X 7.2-5 PRS22:5 CTM £ TONRA LS54 D—h (FEDTFA V)

=1
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(Source : ENH)

K 7.2-6 CTM fHEDSAL FFA L —h (@EDTA V) RORBHNOBERT — 3
VATEE

7.2.4 BFWHTAKSNREEFTRATALGE

AR DOFEE DA T Z A DO H AL, EDM [ FEER 2 S NN~ 7 M TTNO —FEEZ m T Ik
HMENDTFETHD, EDM 1L, K7a =7 NORKRTAEEL LT, CTIMNO T A X —E
¥ (&g R BT ELTFEL TS A AMKEE 2.8MGI/AE 12, S0l T — R
& UCRHE ST 2 T ARG 3.2MGIAE 22 72 6.0MGI/AE % FLGAA TV =23, MGC &
DA AMFEEKITIX, EDM [ A AR &I, 2015407 A 1 H7» S 201640 7 A 1 HE Tl
45MGI/FETH Y, 20167 H 1 B BILS8MGI/FITHEEIND TETH D,

FA R T DA AEFE O RROHNZ LT DK 7.2-7 18T, K THRO SBROESY 23, ENH/KOGAS
PGS 2 U AN T T4 | WRITRBROBE R, KO () PITRERO N X %R,



ROMPCO
100 bar

EY U — ERH A K REEITREFEEHNHE T AT LA

Pande

2.321 Tcf

\f[) Temane
N

865 km/660¢
Capacity
164 MGJ/y ~ \‘

240 MGJ/y
Funhalouro ¢
Chokue C
(Macarretane)

Magude C

Ressano Garcia

7

Mozambique
Pipe length 531 km

South Africa
Pipe length 334 km

Secunda
(South Africa)

Current production

183 MGJ/y

11 MGJ/y

10 MGJ/y

Inhassoro

0.618 Tcf

IPP (1)

IPP (*2)

C:)...-» CTM new gas fired CC

Mozambique Basin

80%
16%
4%

025 ~ —» EDM
0.3 MGJ/y —  Elgas
— Domestic
T+ 2= 6MGJ/y
=9 Vidreira
3.22p CDM
: == Residential
EDM ==%» NG Vehicles
©)
11.2km PRS
250
25 bar PRS
— O MOZAL
—>

s8 PRS2

PRS 1 3 MGJ/y(x3) #* ~ 3 MGJ/y |
7 MatoIaE

MGC
40 bar
68 km/200¢@

Capacity

MGC
10 bar
Distribution lines
22km

—»  Others

¢ 147 MGJ/y . Sasol’'s petrochemical factories

(*1) IPP at Ressano Garcia by GigaWatt—-Mozambique
(*2) IPP at Ressano Garcia by Sasol New Energy and EDM

(*3) Current consumption rate
(*4) Refer to 4.3.3 (2)

(Source : ENH 7> & FHEL U 7215 3 % F& (2SR F1ERR)
X 7.2-7 FEER TN AEAE DL

-9

Ciementos de Mogambique 92%
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[ EOmREE L OET TOHAAEE - BERER %K 7.2-8 12577,

| Mozambigue

South Africa

SASOL |

| GOM EMH
I_!__ .| — ‘.
209 | | soe | ! qpgny | _ 11 [sasoLass
L=te | L= |._. 5P HOLOING
iGas ENH 5.(1%“
[
‘ 25% | 25%
Y
. : | ¥ ROMPCO
ChiH 'F|'3 SF;T BRAMNCH ROMPCO |
[ | i
255, | gy, | 0% |
|
L4 hd v "
' Gas Fields and CPF Pipeline

(Source : World Bank)

X7.2-8 [ EFEHBLIOET TOH RAERE - EHEKHE

7.3 A&

EDM X, # ALK (Gas Supply Agreement)(Z DWW T~ 7 b A A% (MGC : Maputo Gas
Company) & A AMGREZKINZDOWTIL ENH EZWHTH Y | WA OVWTIX 2013 44 3 A HIC
FifE SO TETH D, HAEELRKIINT OV T HZKIFERE S D RIAZTH 5, MGC & D Ak
FEFRKTIE, A A1 5.6 USD/GI (WC 0.4 USD/GI 134 Ak #) & 725 RiAKBTh D, iz,

B AL FREEFIRT A M2 TilEGHEIN TV 5,
37.3-1 H AEHEE

(Source : EDM)
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EY o E— 7 ERMIA A K REEITREEFEERHNHE T AT LA — b

Gas Supply Agreement Gas Transport Agreement

y - N y - N

[ A [ A
EDM

\[ ; y Operation Agreement / ~-

- "’[GC NJI 7 U ENH-KOGAS, SA J mosenosenooeoos

][ Gas Purchase Agreement 20% Equity 80% Equity

. [ ENH ] ( KOGAS ]

EPC (contractor)

@]
o
=]
=
&
o
=

Kogas Mozambique (SPC) | ‘emmmmmmmmeeoo-

= | E— e o

E: Engineering P: Procurement C: Construction

) Byudsan Daejoo ENT cop
Gas Supply Agreement Gas Transport Agreement

w
c
?'
(@)
o
S
=
8
5]
=

Engineering | | || | ‘oo ___

Project of Gas Distribution for Maputo & Marracuene

Note:
ENH-KOGAS, SA (new company 30% ENH + 70% KOGAS from Korea): that will transport 5.8 MGJ/year the gas from Matola to Maputo & Marracuene via CTM and will tap at the existing MGC pipeline in Matola
Empresa National de Hidrocarbonetos, EP (ENH) — Public company and arm of the Government in Petroleum sector which have allocation of 6 MGJ/y for EDM Power Generation at CTM and for Maputo and
Marracuene town

Korea Gas Corporation (KOGAS) — One of the world’s larger LNG importer and executing with ENH a new project for construction of gas pipeline and operating facility to supply gas to Maputo and Marracuene on
BOT method

Kogas Mozambique: New Mozambican company and KOGAS have majority equity and acting a EPC company for the construction of new ENH-KOGAS, SA pipeline from Matola to Maputo and Marracuene
Matola Gas Company, SA (MGC): . Private company and has the pipeline from Ressano Garcia to Matola and provides around 3 MGJ/y to industrial area at Beluluane and Matola area and that will supply 5.8 MGJYy
to EDM.

Sasol Petroleum Temane Limitada (SPT): Responsible for production activities from the Pande and Temane field reservoirs.

Rompco: Has the pipeline property from Temane to Secunda in South Africa and provides five take-off points in Mozambique and only Ressano Garcia Take-off point working at the moment
(Source : EDM)

741 H ABHE R ORIz B4 BatRX]
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7.5 A AR O EE I ICER Y VR

AR L72 X 912 PRS-2 225 CTM #EINDIEE AT —3 2 > (PRS) £ TOH ARLE LFAFNT PRS
IZ ENH/KOGAS DOHEA#IE T 5, ENH/KOGAS & EDM OFD SV A, CTM IZHRBINS
PRS 1 & 725,

HAE, CTM KN D PRS TOH AFEED 25bar & DIFEWDH D05, GT J ZVHIOH AFE 1% 1 4+
DA 40bar, H HRLD 1T 26bar TH D DT, CTM @ GT H D H A% PRS THRJET 5 MLEA
72K, PRSOBRITICH A T Ly —%2FEL, HMETHIMNENRD D,

BN X, PRS2 NG A A% tap L, CTM WIZERE S 415 PRS RBICOH ZAEED 50bar L ETH
X, PRS T GT ICHER N AJEICHET S Z & T, PRS DERICH AL T L v —2RKETH
%‘gﬁ§f£b\o
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F8E  mYxs MEREE

8.1 ODAZEXELLTHOFuVxl MVEHRARFrVa—L

AREMITEF = BUNP O OEFEICH E O IMERICE D FRL RN e —7
23 HIE 2 35 ) 2 IR LR DB AMED & FEO BN 2 W L T DR AEZE L,
ARFETIL, SRR S E %@%’J IZE D ECTOREMBRME GO, FEREDOFE A
Va—NVEEK 8 I-1IRT eI Y2l FOE T 2 —XTOWVWTLA Rk 5 HE L
T2,

8.1.1 EEE(HERE

(1) RIEREFE

FBLUETEROENTWD LB, KERETIHEY VU E— 7 AIOREEZEATAL 7 v & A%

EMWG&oT%%éﬂé%kQOTkD EYP =7 MICAREIARIC T TY —A
SHEEN, IhETOEY L E—71C ié@k#@%ﬁm% TT 2V —A OBREE

m¥ﬁ7mkx X, B a Ly FOBE S E O, @E LFELU EOBIERELI T

B0, HES %Xﬁ/n~wﬁ@&)74ﬁw&x&® DEIRoTEY | BREETL

B ADRMITE T A, FEITERFEO RWIBGIZ O D,

(2) arPrF s NREER
a P H s NREEBIT LA RS, FEFEMEE Th 2 EDM IZ L - TiThitd, AfL
BIEOIERL « AFL « M - AR W « a2 o b E WD TrE R EBE L, LIA
etk 8 7 H DM A e fr L7z,

8.1.2 HEREEERE

BIAHTIRATND LV | AFEHORERZKICIT EPC FHERNZHMT 5, EDM (T L7
QTEESNIAL Y NL L FEHOWTHBREROREFEELT O, BEITEEB S AL
(& D3, EPC FEERKINT L 2 AFLKFIC L ERFEMRR G > ALK EA R > FATHEE - A
FLo Bl > BHI A BB L W 5 T ot 2 2B L, 15 22 A OB 2 HefR L=,

8.1.3 ZEFHIM

B 8. 1-1IT"d &k, EPCEHRER, UTOHETrE XK T, FLEI0NHICT=
VOSA RV A T AT KD EERAES FRE & 72 D,

® EPCEFICLDT T Fafflikit - HEEsRUE

LI =) TPeS

o AT EH (MMaiaf - &R - /MELH)

® FREnEAr - SRS
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Project Implementation Schedule

2012 2013 2014 2015 2016 2017 2018
09| 10| 11| 12| 01| 02| 03| 04| 05| 06| 07|08|09f 10| 11| 12| 01| 02| 03| 04| 05| 06| 07| 08| 09| 10| 11| 12| 01| 02| 03| 04| 05| 06| 07| 08| 09| 10| 11| 12| 01| 02| 03| 04| 05| 06| 07| 08| 09| 10| 11| 12| 01| 02| 03| 04| 05| 06| 07| 08| 09| 10| 11| 12|01} 02| 03| 04| 05| 06| 07| 08| 09| 10| 11| 12
" Preparatory Study
*® Fact Finding Mission --> Appraisal .
" Government to Government process --> E/N & L/A ﬁ
. H Selection of Consultant : 8M

" Selection of Consultant v

) Pledge A
" Tender Document Preparation Ay
" PQ & Tender !

" Evaluation, negotiation and contract
" Detail Design & Selection of Contractor Detail Design & Selection of Contractor : 15M
" Detail Design
" Tender Document Preparation
" PQ & Tender !

" Evaluation, negotiation and contract

® Construction Construction Period : 30M
. . . . NTPV
" Detail Design, Manufacturing & Assembling

" Transportation

I
| . )
.. Commercial Operation
* Civil Works | P

" Installation & Commissioning —

® EIA process by EDM

(Source: JICA FHAR)

X 8. 1-1 vl " EMAFrY a2—)V
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8.2 HEL - FWEE - BkETE

8.2.1 &Y A MERM
CTM %4 FEB L OZDED OB AKX 8. 2-11T/R-T,

(Source: JICA FHAL[H)

X 8.2-1 CTM ¥4 bB X OVELOIFEX

@) YA R LU RL—v g v
CTM A MBI HFEBET R T HIX EDM ORI EINICHE SN TEY . BEIT
HERICHT- - T, ek - i, FERBiR L O 7= 22 UG 7 EOME TR0,

(4) T=H=ERA 7 7%

B 8. 2-LITRESNTWDH LBV, YA MIBEBETEAICHEI N TWS 2, THEHD
K, ERL VA b~DT 7 XERE FEEITER LFICKIEL R DA 7 T3 ORI
BT, BLEPE CTHRAICIEEITRD b2uy,

(5) HEFX A

BB OER MM E LTIE, 6.4. 3HIZERON TS B0, BEFH STV
BERRIREL 2 > 7 D D ) TEB L OBER N A X — ' 3 S A D22 (4 8. 2-1 D #HEE
53) EFH LI LA T 0 RBIEIN TN D,

7k, R LIS - TRERRELZ o7 (X 8. 2-1 D SERGHAAE T DOMER KB L 72 D
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. ZORETHITBHERIC%N 5 2 L b FEROE RIS & RET D,

@)ﬁ 5% F i

ORI E LTI EDM 2FTA T 2L F o1 (X4 8. 2-107-MER57) 25F AT dE
ThH D EOMEZRMNEDM LY BT\ 5
® HEPNIERE A HA THEEER Fﬁfmlﬂﬂ'l@ﬁfﬂ
o [EiE 2 S HEERFEEIICMAN D 7 7 & A B 0> 2% 1l
NS ZEOREEITBE L Z 30,000m I K, LA F T T ARy s —FR, %
DR TS BRRGERMR OREIC R REEE AL TNWD EEZ BN,

(7 HARF—T 3w

7ok, BEREEATHEN O—E (K 8. 2-1DOFHERIY) 1d. REIFC X 208 EFT OBRE &
0B RIRH A DBEANNZMBE T AAT— g VHME U THEAINS Z L AEH STV
60

8.2.2 EEMOFE - NEEi%

CTM HA NI, ZOFE RN~ 7 MER OEIZH L TWDH 2, YA MRiHEiE~ > 7 —7
DOREAES Hiz &®$@k&ofk@ AT 2 6 O EERASII R TR Th 5, Lo THEHE
B L OE OOl ABEEZRIT, BAEO~ 7 METHET L, AERK EA2ikd 52 &1ok
Zals

BE. KRBT IRRKOEENIHN AL — L BLOEN T AT+ —~—ThHV, %
OEEEEITR 100 b /b Z ERRAETNTVWD,

FREOFEME ARSI & L EEY O X ORISR 2 AR R 2 LISk~ %,

(1) =7 r ki 5175
BE~7 bRIZ, T E—2BUF LY 2033 AEETOa vy v a LV EREERTHD
MPDC (Z L W BB - E SN TWD, £D MPDC b0 Y U > JHEORE, ~7 bk
WNRN—ZD 5 b (itfif BV, 36 L ORENERHNE I (ZEHED 2203 DRI D5 | 23— 2 No.15
WADR L7 EHEY OB RE TH D Z L0 HIP L7, £82-LIEMPDC LV AF L~
FNENR—2—ERTH D,

84
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#82-1 <7 FENN—2—EH

(Source: Maputo Port Development Company)

Fo. 7 MEITIZ 100 b7 T AOEBEY ORGH FTRERGEMR TRV 2o, EEYH D
BRI I E B EM  (Heave-lift Ship) OFIANMLETH 5,

(2) PR

(a) HEHEE & - LR

BB A 01T 5 Bl O s L OVHEIL, 154 (Decree No.14/2008) (2 & > THIH & 4T
%, BEMOBEIMEDNLD b —F —IZBITFH2HBINFIILUTO LB TH D,
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o HfER : FEWASOREWREEIIL TORERELZBARNWEET D,

3 Hd -25 o

4l -34 K

5Hh -42 ho

6 Edh —48 ho

7 HEhLLE -56 R
e Hififi~ik: K E -22m

# B RS - 4.3m
Bk D LB HAZ—E U BIORERN TV AT+ —~—OEEITHI 100 R 225 2 LR
RAAFNTEY, 8k b — 7 — 2 EER JOHET EFEERIBRMNIZIRINE 5720,
O fik L — b EOEK JOREREORN - EOFERE RIS Lo Ll b
L— 7 — ORI L 2 EEY OS2 Faicies- B L, ANE (EZFEREER) 0K
REZTHUERD L, RREEYWERAOZMA N L — 7 — 1@ FEERET 7 ) 12060
FRALETHD,

(b) PIRElwE/L— b

B 8.2-210RF LBY, <7 DD CTM ¥4 & TONBE %L — MNILLFO LY &
2%,

[/S—2 No.15] = [~ 7 FEEPNIER (XT3 ]

= [ 154 (M END) ] = (868 & o fksE (5 Crossover-1) ]

= [ 2 5 (M EN2) 1 = (8%l & O YifkAE (- Crossover-2) ]

= [CTM # 1 }]

(Source: JICA FHAE[)

8.2-2 <7 hNED D CTM B4 N E TONEEREL— k

8-6



Y B — I [HEH N A K BRI R T AT LA — b
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(R 8.2-3, [082-4) baw, HEMICERMEFETLTHY ., AR 5 ERWO
BREC BT, ERMERAOZHR R L —F— 2 A5 - & Ic kY | M OB
VT TE B LHE S B,

(Source: JICA FHAE )

X 8.2-3 ~7 MHAIOSKIE & DK ZERE

(Source: JICA FHHE[HT)
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A, WHTHERBNTND LY 7 b Y v a— FORBAEE 2 B8 LT 5T
THI SN TN DT, U 27 n— FORBS, AFEPRRANCTE T 55215, HIR
Bl — DO LI L 725,

8.2.3 7Ny v u— NEHE

1 RBMFHEOBBEICBN T 7 AR~ b 7 a— REMEEN 2 BKERK O
BERNFIE SN TR, ZON— BN CTM YA b & THT 25 alGerEn @ &0 o [FH
bz, TheEziFY v 7 a— FEE T =7 M EEET 2 EEBIFHIOMETH

% Maputo Sul”{Z EDM XM F LIk & b U U TEEITo 70, FOREREZLITICE
~5,

X 8.2-5i%, MaputoSul LW AF L7~ hY P a— REERFHEIKTH D,

(Source: Maputo Sul)
K 8.2-5 ~7 kU7 u—FHEK

ZoHHH6 TXIE, K 8.2-61R9 LB Y, [Fil 2 SMOMEe —2 U —{HiL) 6 FEiE 2
ik EOBMERTAT & ORIC, ENE 2 SRk & AT DI T, Al 2 B, B 4 ERROBTZ 72
FRRRIE IS A R T DT & 72 5 TV D8, T OFFENIRIEWIMIB I H 0 | HIdEE & DAL
BLONV— FOWMETZNNBITOND LDFETH D,
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(Source: JICA A [H)

K 8.2-6 ~7 hE6LRMEENL—

PR L — NMIRMEE L WD Z L THLOIN MEBEEFERZENLE 6 LRO/NL— M EHEE
L. CTM %A F EDFUIZONTHRIEL TH D,

(Source: JICA FHHE[HT)
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B 8.2-7I3% 6 LIX & CTM ¥+ FDOTFEN TSN S DILKEHTH 5, EDM 230F3K
DRIRH ZAG NG Z I LT ART — g VERTPEME L TR L WD b
DL, BIOREFTA~OHTAKMEAGDZ A « A2« RA U NI DHEZEZ LN TV DHEERRR
YIAT—varEe, V27— ROE 6 LRATFWT 5N &, Lo T, 5%0
EDM L~ 7 LY v m— RHEHR L OB TITOND ThA ) kO - #iRE FoITHE
LTS RERH D,

8.2.4 ZFoftiEsTEE EOEER

(1) ®BRIIEOFRHE

AREMUETIEARKOEEIS AU A.C.C (Aire Cooled Condenser) 23-H S 7=Fic X v, Al
2RI U= BUsoka W#T%kﬁ@1@¢i$1$£@%ﬁi$®zgﬁ#ﬁ<@oto
Z DM OIS L O EABRE T FICH N TH FRICHE TN E Rkl TIEO LI
[

(2) EEMHRE DB
Hrax s 2 FEEHT b OAREEIL BERFEEITNICH 2 BERABEITL L OEESEEZNHT 5
_k_ﬁék@\MIﬁ¥L%K&%LTk<“%%iiﬁ&%“H%b%hﬁwo

(3) K[&&MHE

WZE (12 A~3 H) . WZEICRET LA 7 v %0, B LHETRICRIETEEICONT,
B TEEB L OBEET IV e v IREE T o720, NFE- A7 rr b bic, &
BX LREEHE b, MRl AEEMEDNME T T 212 EORBITRNEDFETH -T2,

(4) RHIRIR
FEWF 7BV T LR L, BED 7 Y A< A - FHHORMIRE (12 A fa~1
AWAE) #ZE L TBMNERD D,

G DL < DBBEER T 7 U DB OBAIEKIFE L TWD Z &N T 7 U I b RER
WKL T2 D 7 ) A~ A« BAGRTR OB M FEICIL, FRICEERLETH D,

8.3 Ful=x/ MNEMIZYZo TOEEBEEIHE

8.3.1 EYFUE—7IZBTHREEE

TP E—7 BT A AT ET, 54 (Decree N0.15/2010) (210, ZOFHEFENED

HAILTWD A, fEBUF I K OEBEHE% ) b &8 & 521 TV 2 BT W T, AL

SOMMAFENTH L ERHTE I TWD,

EDM B X O~ 7 MfiNICHBA a2 28R TEEN O Y )V TifikIck D L, 2

ﬂ%ﬁ% fRZBW T, FIDIC (HEE= LT 47« V= Yilld) RSk
B L EHFEMTORET A KT A IZHEV, 2P F 2 hEB X OERER OFFEN
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8.3.2 AMLFHE. BHEHORE
FRROEBY, ®FrE—2ICB TS ar ¥ v B I UOERES OFFEIT, FIDIC 25
Kk N—Z AT TS 7 — A RSN I &b ALTER L OEHRMEOREIZE N
TIE, ZEAMIC FIDIC BEHERF K E X—ZA L LTHESN TS, LLFO JICA BE#EALL
FHBLONA RIANIWHIF LT D, 2. TN OEEAFLERHE FHV, hEE0%E
[ 2 2 & HHEETH D,
® YLK hilE
STANDARD REQUEST FOR PROPOSALS UNDER JAPANESE ODA LOANS
- SELECTION OF CONSULTANTS (OCTOBER 2012)
® R E
STANDARD BIDDING DOCUMENTS UNDER JAPANESE ODA LOANS
- PROCUREMENT OF PLANT DESIGN, SUPPLY AND INSTALLATION
(FEBRUARY 2013)
o JAKITA
» GUIDELINES FOR THE EMPLOYMENT OF CONSULTANTS UNDER JAPANESE
ODA LOANS (APRIL 2012)
> GUIDELINES FOR PROCUREMENT UNDER JAPANESE ODA LOANS (APRIL 2012)

8.3.3 arv¥ A NOBEEFIE
ICA A RTANZHESE LT OFRE 272+, QCBS (HIB LU= X MIHESEE)
Wk arvrrs NERET S,

(@) ToR—PIRHEHEFE T a L Z L by a— Y A MERK

(b) e A= AHEEROIER

(c) 7FmAR—HLRHOHE

(d) 7eR—H O

(6) THIRUW I L ORI
o, FEMMEMO O, REMITHT 25523 ERICHIDER (KL YY) Sh
TeBPET, ar s s MREFEELHIET 2 FELBET D,

8.3.4 ffi LEEDREREHE

1) ALy r—v

FEEITRERR FHEITB VL, £ OFEMERGI AR S LD BER O - HEARFIC RS EA S
MDD, i DB CEEMRREE - B - i Lo+ T 2 CTisTAbE 5 EPC HERK
MR A SN TR Y, AFEICBWTHRBEOEE NS EPC HEZN A AT 5
X Thob,
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(2) AFLF R L PQ DR ESRM:
M T3EH OREIX, JICA A KT A NTHIE STV D EESHES AL Tt X 12 EKDSWTT
PND,
ST T RHPHIC RSB ERHEIF B IO~ =V A MR RDHND Z &
LN THAKERMA L EE L, PQICEL TIZLL FOHERB 2 KIS ERE L - B Et: 2
T ANENRD D,

() FFEDOZKIGMITIT 2 BRI ToORER - 4,

(b) FEEATAF R L ORI EICRE ¥ 2 fE

(c) MFIRI
728, EPC AMLFEDORET Himtt: (WhBXUOBER L) 3xnEnBisl-H, —
R 72 EERAAL & [FERIS . REFIZ DWW TH | BEBRUMIC L > Tlifs i T OB 21T .
Flo RSN DAy I — 0 BROKRFEEERIRD DD mOEEAME L B 106 |
LT AFLO FTREMEIX 720 &I 5,

8.4 EFRITEROFHEAEH
R T HEOEHICT, WEEH, TREH, Z2EH03 505, ZO30OFHEITY -
WIZ, EDM WNIZRETER TELZEHT AR Z2RETILERND D,

8.4.1 FEhEfHI

CTM-CCGT &k Efi ikl 2 r T b D ThHh D, AREHZEEET L EDM NIZ 7 rY =
7 NEFERT DT OMBAE LD B, eyl FOMERERKICSTEE b0 LT D,
CTM-CCGT 5EpkfIL, FEEATNICHM S Lo 8T, i, EEREMI BT 2,

(1) EDM NO{&H

1) Project Implementation Unit (PIU)DEXE

EDM NIZ CTM-CCGT &tk ™ 7= ¥ O #Hifk Project Implementation Unit (PIU) % Power Generation,
transmission & Market Operation DE. FICFRET 2 Z & ZRET 5, PIUREAT B Y =7 D
FhE O HFLHY IR E 2T D,
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Power Generation, transmission & Market

Operation

Generation

AP-Central

Transmission

Market Operation

CTM CCGT PIU

X|8.4-1 EDM FHEEPNZISIT B PIU DAIESIT

(Source: JICA FiA[)

2) PIUAER%

PIU fHf%ki%. X 8.4-2127k7 K 9 IZ Project Manager % 2&5H(Z. Engineering/Construction Group
F &L U Commissioning Group @ 2 ¥ CTHERK T 5,

Engineering/Construction Group X222 + 7 7 % —DEfii§ 5 CCGCT DFEfMa%FHS L O%
THOMEEMN  TREMZIMT 5, ¥F2@ LT, a3 v REERMICET LA
T ABROBAMER AT O,

Commissioning Group [TH2RHK, 77 v M ARz o T 7 X —L B3 E L
NS REEERE OIEFAROEIR, 77 N OBIEFIE, BEFIRS% %ﬁfé
PIU OFGRIZE 0 AU b L, FdkZextiSostizk s £ 5129 % Z & PIU @ Project Manager
ZHHRREOHER (B 21E, 1 MUSD LL T O#h i A% Project Manager M # & CTlEA T
L78) RS e, HELEDOND, A—F — Az U=T L LTUEMNSND 2
YL v NI PIU AR R 2 BANBIC SR T 2 BB iEl 2 5 Z & & e D,
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(a) PI1U FARRHAH]

Project Manager

Deputy Project Manager
Engineering/Construction Group Commissioning Group
Group Manager Group Manager
- Gas Turbine Engineer - Gas Turbine Engineer
- Steam Turbine Engineer - Steam Turbine Engineer
- HRSG Engineer - HRSG Engineer
- Electrical Engineer - Electrical Engineer
- 1&C Engineer - 1&C Engineer
- BOP Engineer - BOP Engineer
- Civil Engineer - Supporting Staffs
- Supporting Staffs

(Source: JICA FH#E[)
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(b) PIU D#&EIR L OES#M

#8.4-1 PIU D&EER X OREEHIRH

(R
R OR T v a
Project Manager

o e
PIM) ﬁv7 NSEFTE

Deputy P/M *vﬁh%%@?@@fﬁ
Group Manager *

Gas Turbine JEBA & (T BT D H T
Engineer BLOAT F R

Tae=R Engineering Construction | Commissioning

Steam Turbine FNZBAT T 5, )
Engineer FEFRANHE, R E

) B ITATETEB LD,
HRSG Engineer # G
Electrical Engineer | IEG_—_—_————————— . % U<, 3
) 1TRE 1 DBH N &
I&.C Engineer | —— S —— i
BOP Engineer *
Civil Engineer *|

Engineering/Construction Group

Group Manager *
g' Gas Turbine #
& |Engineer
o |Steam Turbine . o
2 |HRSG Engineer #%ﬁ < 217
E o
g Electrical Engineer ﬁ
© li&c Engineer #

BOP Engineer ——

J& i N5
[EDMIE 40 B ] 10 17 16

(Source: JICA A [H)

8.4.2 ERTLFROEHIEH

AR THEONEEHE, TEEHEH, Z2BHAITH I, W%, 2> b7 7 %—L& Project
Implementation Procedure (PIP) (2 CEZNENOEHGTIEOFEMEMRGTI L, EDM, 2214
Y AT E—HEO R, MG, ARk LE, RERICTEEHE ET D,
MEEEICIL, =Y =T7 U VBB, B e O ONCRGER B CEEN R D,
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(1) MEEHE

TV=T Y U TBBECR T, 2y T 7 X —OFHTH LT, FEE OBESRFIE AL
LTWD 2%, EDM (Za b o hOXREZITRB6ay 77 2 —0ORGNE %
F vl LIERETH AMMERHHEEITIE. 2V T 7 X — I EICTEEZERT 5,
FEREIHC OV T, TIHHATANCERMREZ S L TV D 0, MRREIC THRT 5,

HBRTHFICBWCL, 2 b7 72— L EERMGREE 2RO, THROEHICA DY T, i
B EDORERKRT D AEERHE LA LEIC Ty F 772 —IEEEZRD D,
REIRICBW I E7. 22 b7 7 ¥ — J 0 RERA BE 2 SR 5200 = S IS &,
EDM |2 THAEZ st - AR O, S, Ao AGIELR 2 320 L T, S - i
REMEYD OMRETEIRCE 5 Z LA HRT 2. FEAWRELILGEIX, XFEIZTa2 M
7B —IEEERD B,

77 v MR ETGEIE T, RUEIRARE A ), 2R BERER. 7T v hoERT DM
BETHDZLEMHRT D,

AXETER M, RERR B, REBEME COARESIT. A TU A MCTEEL, REAEE2LT,

(2) IREH

HRPHIARTIC, RTRRAF 2 M7 7 X — XV EE, EDM T vy o b o3k %E
ZF, THEOTEOZYMELZHERT D,

R THFICBW L, BN, 2 b T 72— AR, R, &0 O TEMERSHEY Bk
L, EEAHEEL, BTV A58, fIcKEar b7 74— RITHmitL, 2 b7
7B —ICHGHR A FE e S5, F72. Progress Report ZfH 2 T 7 #— L DR S,
THEIZBT D, A - @5 B, EXEFOEY, MERLHEET D,

(3) RLEH

Ay 772 —50, THPELNCERFHEEL RS E, a0 M7 7 2 —0ReEH,
LA, TR AR OB ARHI S O 42 EDM 23aFAl - AR L. B2 D% R B 7
Balt, 2y v 7 2 —ICHRT B,

Ay NT 7 X —PNEEFEERY I TEOREFRE I L WA 0nE, BN, REHO
B/ b — W THERT 5. RlENH 5856 1%, EIESHE, HIZ%Z420 PDCA Z#[E L,
B O R 2w WHET 5,

8.5 JEERIRNTHFDEE

AETIE, [EEEEOENMELS) 2@k T 5720, [TQM (Total Quality Management)
M LI2EER - ke (O&M) | . TREEZNRIEOHERE ] DFEBU T 7o DEER IR B
(AR D BRI TR DWW TR E T 5,
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8.5.1 EDM #af%keeS1 DBIR AT

(1) BRI

Biik> EDM #ARXIE, FRIZRT £ 3B0 THDH, EDM X, 3 KIEEFREZFHTA L THY .

ZDHH, CTM ¥ A MZiL, 1 Electrical Enginnner, 2 Mechanical Engineers, 1 Operator Ot 4
LVFELTWD

[FIEFEATIE . ﬁf BEDHALZ—EURREINTEY ., 1 FTHFERT, 25L& 3513
2Rk U COBERATRE T H 2 28 (A @ W 72 012 58 EIEEE L TUVVRVVREEICH 2,
3 BT EFREILZ AL TH b, K20 FE/B L TWDSEDD, 3 1 IRGFERFOE T Y
7 ORGSR, MOBHRRFIE 90 4045 I TH Y | ZOEMEIZ, WA Z —E A —h =5
BF DDA LT T ALEERIERICHIE L TE O, 2070, RBER RSB IR O
AR BRI FER SN TOWRWERETH 5, 7272 L, BRI T A =28 HIZ
18], EEHERZ BB Z LT D L9 T EEMR T A X — 1 Ol - (R B

FESN TRV EHERIND,

Pe-> T, BUR, IZEAEEFER RN EaW|AD L, RfFa A R4 7 VEANIZH
Tz o TR EEERTIR D MIAHI B L OF v v T 4 — BT ¢ U 72T E v OWREED
6%%?5%%#%50

Board of Director
Generation, Transmission & Market Operator

Generation Directorate
(Director)

l Projects Dept (DEP) Administration &

Logistics Dept (DALO)

l Technical Support Dept (DAT) [
—l Operational Supervision Dept (DSO)

Workshop Support to the Power Plants &
Emergency Gen/sets (OMP)

Center Generation Division
(DPC)

Co) nat Hydro)

Power:Plant iU
ower f
C

(Source: EDM % %},2012)

8.5-1 EDM DEIHEHEZ
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Q) FX T A—ENT 4 VT DNLEM

I NNA R A 7 AFEITIL, EEICE S THID TOEAL DD T, KEELHEE L
T, LoD EEFEINTZHDE LoD LiEEZT 2887, T2 LIEERIZHR D F v /3
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B XL —HDAXNNT v L ZNICLDEE LT E S 2 FH
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ORNBEINCEIET D Z ENFEEL 72D, FAUCL Y BBEERED Y 27 PR S, £z
F AL — 2 2B OEIRNE O Lm0, 7T o N B RO S O E R KV iR
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B X L= RA7pplER 2 EH L, EHAROAFEER « BRI I3

HIfEEEE Y 7 h = T EYWELWITL T I 2 L= Y 7 by T NEWES L B A oA
AR —Z ORI AR T, 77 o MNREER A ORTD | A< L — & OIEERHATE A O )
ERHIREEN D, fERE L TAL— X E iR  ATRE & 70 0 | RUEESHI ] O B2 & D7 23
Do £ 7 v NEEEBHIZHEAET HHEERCEIEIC S, MEEOMGEZ & iRz, 72
ORHIZH ST DI ENRTE D,

8.5.2 HAMEHEH ML

(1) A4 LFERE OB HTEX S

AAE BT & ORI XTI TR T &80 Th b, AEHRRIT, SR E & Bk
RE & EFHAORRE A PREERE, F LT = X TR X v THERRICK S S5, FEIEL. =%
FIVAL y THERE & EEIN AR EAT O BUERRIC 1T B AL D AL L~V TRGE LT i
H7e RN, EEARMFHENIC KT L, FEEITOE BB 2P AR S 8, 2K ET 5, HE
=y b BGLSANG ERoTE T —X % BEIT L~V THMBINCEN, =4
Uo7 L, BV AOREERERE~T 4 — RNy 7 S8 5,

#%8.5-1 Atk L FEATE OB OERX S

ik L~ T W5 /3

R PR
et DfEE DR HEEORE

@4z 7 BN, HEAH R O
it DR AR L Hiil, DEMOR AR

il

Y ORBPIRGRE B BRFRRE + DML 7B, AT OO SRE « T 2 0

TR SOE LT B, B, AN SE | TR
IV TS, FEIORE

@V =X TNAL y THERE | BRSO BATOUWEL, AT

| PR B xR TINAH v THERE | RBATER DBIT DR, IR
[==])
[avid 2=y NEY EEW L 54T 5 BT R%

(Source: JICA FHAE[)
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X|8.5-2 MR L~ & HIEBERSTFEHE T 0 —

8.5.3 JRIRZHTEES DRk

(1) RFEHFEDORERIR

1) RSP LLOMEE (LRVIDD LL3~DRBATDMLEN)

RFEEIL, EICUTIORT 3 A 7RG S5, TNTHORITIN 8.5-3 ([TRd &
B THD,

(L~ 1) OMREEIR, T8N % F CiEdxd 5 (BDM: Break Down Maintenance)] &5 & D
Th b, AARDEE BN R L5 EHRRIEERBPED b T led, TL~yL 2]
T 5HHEEHE{R 4 (TBM : Time-Based Maintenance) N ERAITH 7228, BRI EE(IC
K D RAIEE & B Y FIZ LD MAEDIE Y FE TS RHF SN TE TE 2R BURD %
VAR L oo ERSRENE & LR35 . TBM (2 CBM(Condition Based Maintenance) %
AL T3] OREFAANEBITL TS, LB -> T, EF =2 EIZB N T
. HARMEE, TBM & CBM # 0 L7727 L¥ v 7 LR RN TE 5 L5 . Mk,
Bt hoib " LEND,

TRSFEHGEZ LUV 16 LrUL 3 ~OBAT 2T 558 I3 CIRIL &2 ORI HIT T & 568
N FTOT B OEHNME - e E T 20BN H D, BAMIZIE, LTFRZERS
%o

o EHRAERME & R O i (R - - B - IR E))
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® N huE—LRFOIIKIC K DR - B - R AT - B - W EOE 2T (R,
B )

® TEHIEM T AL BINIZ 31T D & B FS WA IR Il & B R L HI C & 5 RN W
fire LT, FBERENH D, FEREIIZILUTOL I RO H 5,

® Liquid penetrant test (F HIFR SR 200 F2 58 0> 2% i K [ifa)

®  Magnetic Particle test (f RS, 0.5 mf2 TR X)

® Ultrasonic test (PIJE44 0D NAER A i 0.2-0.3 mm)

HARENTIE, 2O IEERERINE I IRE TEEICEFZHBRRH 0 | FERE DRI
EFELTWD,

f;g{?&/v Conceptual Figure
Break Down Maintenance (BDM)

' A
3
o
L ~)rl . 3
2 | R N P e N ceee| E
= £
E S

>
O peration Time
Time Based Maintenance (TBM)

A ‘I}pection wterv als —_ A
—> -
~J :l :j :i :I 8
Q
L2 g s
% IE N XXX (XY = EEEFEENNEE = ETENENEEEY = §EEEXETENE = XN NNN] g
I
Necessary g

L Reliability -
O peration Time

Condition Based Maintenance (CBM)

Necessary Reliability

L3

Reliability
Maintenance Cost

!

O peration Time

(Source: JICA FHA:RA)
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@)

HAREHEFEORR

1) PDCAIZE S EREH T o —

PDCA (Plan-Do-Check-Act) o 7 v &1, AE - BB EOEHERZMIBICED D
FEO—>THY | Plan (FHl) — Do (347) — Check FHfii) — Act (@) &9 X
HIT, UTFIORT 4 B2 IERAIT > C LA L= 5, &% D Act 27D PDCA A 2 LT
7 HEA < £ 512 LE S L AT A 2 L R LS NI BT B b0 Th B,

Plan (FFH) : FERDERLFEROTRIR E 2 S &I LU THEBRBZERT 5,
Do (3 « A7) : FHEIZIh-> THEBHEIT I,

Check (iif « 5FAff) : B ORI FHENTIE > TV D0 E D AR T %,
Act (JLIE - B%) @ FEFEASFHEIZIE > TOARWRD Z2 i~ TALE Z T 5,

PLUFIZ PDCA 12D < JEIRPRSFEEL 7 v — %/,

Repair Inspection
m— p I——I P Initial Test — Start
Run — Acceptance Operation

Operation
P Check |—-| Inspection
_.| Abnormal |—-| Treatment Efficient
Operation
‘ Data analysis
‘_| Inspection Monitoring
Repai Operation
epair Abnormal |
Treatment Condition isitati
- Visitation
.—| Trouble Analysis Patrol

(Source: JICA FHZ)

X|8.5-4 PDCAIZ & DEifRTFEH T u—
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o HMBIOMHE (3 WM : BrAFLR., PRI, B - EX - FHER O REFRT]
W25y, ZOMIZZ V=D OJT &, MIAA—H—KhE, BiaiiE, HE~=a27
NVRE BT D, )

o HWHEHAMIFF, AR/ N u—b, WifE THEY CaME R, e & T 2 5
HOWNT, 7 — 2 EEE A OJT

(c) BERTEHMZER LZO&MEER DR

RTEIC k72 & 9 1C, EEITEIBR A% ISR BT OIS, MEHfH O —~ 1 725
RS 2, B THPICE H ORI U725 ICEE L, MBI 2 H 595
L Z ML D,

HSPHAA X, 2 O OEE PN EEFTOEERM, MEHSMOxF—~v 0, A VAT
72 Lo T OITIZK VI TOEEEITH, SHICBEERDANDLNVT v T D2,
FEPA O BEERR il C O FEBSHHE & FEMAIZ G I3 5,

(d) FBEHIEDOLRA

BB LR C T EDOKREZBIE L BINE G L~V L fgHKELER) S 555K
WLEEND, £, A =N —HIFEEEW A DBEMERH L A Y O~ A 2 Z =W DFR 5
EXTNDRE I #5252 DM E I L B ERE D & OG5 KED IPPIZHIRT 5 2
EERPIIETDTROMLETH D

8.5.6 IREEEIHMEH DRI

1) 77 rLr~ur

1) AER A

7T 2 b LoULTORMBREH b~ 32— A v b LoUL L [RIEE, FE T TN ER O BRI ) & B
DD DEIFTR 7 7 ADBREE « 24 - WEEHBYOBRBELZIREL T D,
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EV = ERBAT A REEITEMFEERRE 7T LA -k

2) EHEKH

YEEARA NME, FEINCBIT D EEORE, FEOT =y 7 b a—Rd HEEELE
U772 BRBEIEHRONT - 087, & L CHRBEIITR 2460 & 3 2 R EBRTER -0 A I i 81 4 =T
F OEREMRY) ~ORERERRIRLIEEHEAIMO CEERRA N TH D,

~7 NREHR TR

BIFTE (AR &)
o8 BRI - R B

RIFTER (TR &)
BRI - 24 WEEHE

—= FHENEIN—T

— R - S —

— REER SV —7

— FEIRE S L — T

KT P BRI KA

(Source: JICA F#:[H)

8.5-6 BRE~YR—VRALRVRTA (FT P

3) XER

(a) ¥

RET — 2 OO PN ONTH, BEHNTT —FEHIAREDE I LRNE D Wi
DT —=ZIZONTH, ELWETT —Z B3 S d Lo BB LEEMIIZONT
BELXFEMT 572, [FAARA FOFFOBEITRE

(b) REE=4 YV v JEH

HHEE EORBRITTRIORT LB TH D,

n RERSOEREHT — XX, FREEICHHAICEREAE RS LS5, T—FX—2AN
WZPRAF L THRS

o E5T, RERE, REREREOBEGHR S ICIER ICHEE L, FEEAN TEM L
TV L EARERTD

n BRERHUERI A EFIRICEIEL, TORKELRRT L&

n FEEHTESR EOBRE LVid, B SEERBARET O S EHHR 2 R REERR S 2E
ROFHUZAT 9

n 7T MAKEM SR FEANRIESGHETTO 2 &

w HEKIE, BEPEKIIAIC R, gkamct 7Y o 7ot LEBMERNICHER S v Tun
52 & EMERT D

n IEEEPEARITHOKBASATI P KRG 0 CHOKFFREBUENTH 5 Z & 2l 2
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EV = ERBAT A REEITEMFEERRE 7T LA -k

n RS OBE T — & | FHlT — & fiadAiiE T — 2 BERHEMRIE T — 2 1 XE R T —
ZALPREFERENICIRE L. IR A%

. BUKIR & 722 237 OKRGEZALOFHN (A EGIRHIL FFICRZE & RO KM E DT — 4
kL RE B OV H OKE53HT)

(c) PREXIE

77 LV TO BRI REREXIRIL, FRITTEEY TH D,

#*85-5 RARRIRREERERH

IS s
Ty 22 IR R TE I NOX JABEZE DB (BLRH A 1A% L 720
FERITE I O T2 T BEK . IE7E B JEK 0 K BT A BT (E B 72 K LR
KR ARl 5 0 )

RPN 70> O 1 1 T 0D 8 HH B L (B A B e A i | B T P R )
TEATHE R < IC FEERE IR & 72 DR IE 288 T 2 (B85 & At
ER B IREIRS (xR 2 ML AIIZAT )
HRSG 7 LARELEFOY A L P —HifS
Mot rh- 2 & o3 b - BT OE R 2 2E12) B B BB O IR IS Eh

(Source: JICA FHAE )
2) XTV v 7L

1) FEHRRY 721G EBAR D KR

FEFEHRIT, BB 2 MR LR 2 G20 &0 ) SRR O | SRICBED 5 X
TR H— (R, WG1%e, #llitha%) & OEHBMREHE T L Z L TEE L
8%, BEETF~OBERRERBLIBITT 2L & biC, T REREZEOLAT =7 H)L
F—=~E, T =27 VU R— oA =y Ml Uz HHEE - BREEE MO BRSO HKT
IR DI 72 1 AR 72 £ FERBRY 2 E MO RIEE 292 Z L1280 | Hillidts & OFHBIR
AHEL TWS ZENEETH D,

wE J
EDM R ESH B - RE - B E
CTM ZEfT
TR J
Jom - wa - IR

(Source: JICA FH#[H)

X85-7 RIE~VR—TV AV I ARAT L (RTY w7 L)L)
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Y — 7 [EHEA A KT PEEIEEEERAE 77 AT LR —

2) Hugtrs L DA

FREFTOSSIHNZ BT > TlE, HIS< VW~ 1Bl LENLIRBEHEED ] . BHLITZHR
BT (EHSNAREFE2ED | st L O BRI EBFT 2155 ) &2 BT
EOIAGEE LT - EHT D EERET S,

BRI ORERIZHT- > T ﬁﬁ@ﬁ%%ﬁ%é@@% T5 L LBz, N TR

R EAT S 72 & BARREOMRE, AIICE D, Milfkitha b AT 22 L BFELE 25,

BERENISVAY R P

m BLENDHE %%Lé N & AR ISR L L, SO ZWED#IES< W 2 BT
Z & T, Hhion & BRI A MR RIZIST TV 2 EICEBNT 5,

n [FHINDHEFHZED - RHOKDE L, BEFTO—H 4 A0 E LT RIC
HEIT 5 2 & T, HIlHRIZIEH S A REIOL W BT

n BAA e BT ZE S « —RTRICK LT, EHIRICIEITNE A AR L, Bz %
wATOL< Y 24T 9,

S L OIEEREABENS, BV RT 4y ZE (K5 A 3— I, O
IR L) ~OHIRES ) & OFERN) 72 AR 2 HELE T 5,
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EP v — 7 EME A A K REEIEMFEERRE 77 A LA — b

FIFE ozl haRX b

9.1 FudxzZ b ax VEE

AREHIZB TS0 Y27 b XA NOERERZIILLTOLEBY TH D,
o ODA & x5 H
- e ITE Rk (EPC = A 1)
cavLx s NEA
< LTSA (EHMASFEF) . bL—=2 7 BILUOFMICo»»5EH
- B
o RNEIEIEFIAH
- RERRY A MR (BERRREL X s )
- FEEEH OB
- BB - Bid: (VAT)

FRo7m Y= b s a X MEREFRB IO 81 ETIR R INZAERTRIZESE, 7

RY 7 baefka X hERE LUCERER 9.LI-UIRT,

BB, MEICTERLATWD LY, ITFTOEBIIAFEDOEMIIAETH D LH

Wransdie, AFEREIITEAL TR,

o JACKIRE (FHi~DR 1)

o Ji LETM F¥E T &Rk L L

o HUHUKEE T3, d L OELEEICE D 5BIN0) TH%

o, ARREICRBW TR, BMERER R, BLOEV U E—7EICBT 2BED

BIOERFELSEIUTOMEEZRM LT,

o YIA AT A L—ay - HER—Tar i 21%
TIA AT AL —ay - NER—T 3 4.6%

o Tiii# : 5%

o Al : 0.01%

o IIV AV IFY—T kR

ES i

o VAT : ARFEEICBITH VAT OB OV T, 5% OFEEBUTF & EDM & O
WL TEDLIND Z EIZRD N, AEEIZBWTIZ, EDM & OERE
HEIZH EOE, EPCEB LU 7 fiEE D 25%I12 VAT (17%) AL S

DLW IEERM LT,

o BABL: AFEIZBWTHEBUCOWTIZRBUEN S S D Z EREDMIZLY

B sz,
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W — 7 EHEERA A KRB HE AT LR—§

e Withholding Tax : > W LT 4 U T H—E 2D 5 H AFED 20%IZHBLI N D
Z LD EDM IIZ K VR ST,
HELNH O REHELE  FEERD 05% (EDM & OHERIEZER )

F B L — MIOWTIE, JICA OB IR ERHMRRE L — R B, U
TORHE (201342 H) #HHA LT,

e 1USD=91.04JPY

e 1MZN =2.985JPY

#9111 Fudxr b - aX NEERER

Base Case
CCGT in Single Phase
No. Ttem Total | Foreign | Local
[MJPY] MMZN
A. |Power Plant Construction and Associated Works (EPC Cost) 11,305 8,214 3,091 1,035
Al. |Power Block 9,002 7,304 1,698 569
A2.|B.O.P. 428 347 81 27
A3. |Civil & Erection 1,875 563 1,313 440
B. |LTSA, Training and Spare Parts 1,675 1,675
B1.|6-year LTSA Cost for Gas Turbine 1,187 1,187
B2. | Training 100 100
B3. |Spare Parts 388 388
C. |Consulting Service 1,306 1,061 244 82
D. |Contingency 2,389 1,590 799 268
D1. |Price Contingency on A, B & C F2.1% /L 4.6% 1,595 993 602 202
D2. [Physical Contingency on A, B, C & D1 5.0% 794 597 197 66
E. |Interest During Construction 0.01% 13 13
F. |Commitment Charge (exempted 0.0%

G. |Land Preparation 76 76 25
G1.|Removal of Existing Fuel Tanks 66 66 22
G2. |Price Contingency 4.6% 6 6 2
G3. |Physical Contingency 5.0% 4 4 1
H. |Administration Cost 0.50% 84 84 28
* 0.5% of A~D & G

1. |Custom Duties, VAT and Withholding Tax 886 886 297
11. |VAT on 25% of A, B, D & G (except contingency of C) 17.0% 649 649 217
12. |Custom Duties on Foreign Portion of A, B, D & G (exempted) 0.0% 0 0 0
13. [Withholding Tax on Consulting service fee except for expenses 20.0% 237 237 80

(Source: JICA FAE )
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EY U — 7 EMEA AKDREEFEMFEEERRE 77 A LA b

9.2 EPC =Xk

9.2.1 EPC =X hDHE HBHL

EPC 2 A MI I LT v 77— b SN2 EFRBEESHIRE 3 L OCRERE DM A T — & ~—
AL LT, BEHOa BT MT VA B L UOFER %17 9 >K[E EPRI (Electric Power Reseach
Institute) #0>> 7 k7 =7 SOAPP (State of the Art Power Plant) % FWCHRH L7=,

9.2.2 EPC 2R MIBITFTDu—HNKR— a3 VOFE

AIH9.2.1 Tk ~_7z L BV | EPC 2 A MIKEDOEFEMM 2 N—ACH I TWLH 728
02— B R— g NCHONTIE BT B — O %fﬂﬁ@@m%fa%%ﬁgbf/f%ﬁ@nﬂﬁ

EATOMENRDH D,

~7 MG EET 22 2 BHRELS BLORNEREEFEHEENOOE Y Y U THEIC
PN O VA e/l hab ST RS =:555'4 :x%iuTwﬁm_iDM!@%77)ﬁ_%mf#&
DEWKEIZHDEDETH-T-,
® WA ~DKAF
A NOAEAFEENEE->TEBY ., BMLEETOMMGRFRER Z b,
a7V — MIOWCTITHECTOMBNATREE WX D23, 8k, 8. Epr. Bf/
R EHEAM X, BEE O T 7V 6 L <IIMho5 3 [E2 L O NIKFE LTS
o JIMEE %A@Wﬁ
HFREICBODCRHEORENREZICE > TRLT, —EHRBEL EORH THIIM T
TV HRLHEN S AN EOHAERECL > TH TSN TS, SHICAHTOEL L
7 7V BENLOHNENEKGFE L TR, @2 A NEO—KE2>TND,
o KAPENE
AT OREE X OHEHABOR M LIZL D | EREICBT HAEEELIKRARLE L
TEWEETH D,

Lo TARIETIX, KE, 77V h, BV =7 0fHFa X Mkl L, EPC =2 A M2
B0 —hLER— g VOFHEBICOWTHREZITIE LT 5,

#9.2-U%, 77V HEEEICK T HBEEYM ORI S - OB EMOIER THDH, kI

WARZEBY B OBFEMIIET 7 U MR TR U TEVWKEICH D Z &R
RTEnD, m—HVAR—2 3 COEERE E MRS 2R EHTN L TH & ARk, bk
Bt ETHOFE N D2 AMERTHD E® DEE DL\, Tk X OGBS O [E O Zgk
fili (RHFRHERN) 2 L CHhD L M7 7 U I ORBEZBEANIE Y > B — 27 O HEAMOK
7 EIFHRREDOKYEL 72> TV D ERDLID,
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#9.2-1 77V HEEOBEEY) m EAR

(Source: Africa Property & Construction Handbook 2011 by Davis Langdon)

— ., £9.22B X0 9.2-31%, M7 7 U B LOKEIZBIT DBEYORE RS-0 Ot
REM AR LTV, M7 7V I OBEREMIE, KEE KL TREUTZIETHD Z LR
RTEND, T THREHN EELHFIET 2, ikpuft ETEND R R LTED LD
DEIGENZ N, Bl L OBEEG O (RPFRPEN) THELTHL L, ET7 700
D FEFR HEAM K E BERR AT O 7 BISHRRE OKETH D Z L oD,
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#9.2-2 FET7 7 VU HEEY M B

(Source: International construction cost survey 2012 by Turner & Townsend)
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#9.2-3 KEREZM M? Biff

(Source: International construction cost survey 2012 by Turner & Townsend)

PLEIZX Y,
T R XT70% = 7 7 U W EEREE = K [E R HL X 70%
SR E— 7 @REAL = OREREREAMN
EWHENAFETH Y, KEEZRMMEZ N—A L L THERE SN/ EPC 22 hoa—h /L
N— a3 VEAOTEEIIAREE LW 5,
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9.3 FYulxzZ haXhORYM

9.3.1 =3 NRA v FHA 7 NLVREREOMEEIR

FEEBETHL A Z—E L LAFGT) =y o, Z7ah, ar )V NEOHDE&RZZ
DEIRBOFEHFM & L TRIES N D720 GEFEICB T 2 1 6D &8 02 O diss o
ik mSIC LD GT OEYEa X MIFE LML, AT, =X —lilED BT LD
EhHE CCCT OB EIIMME 2 EIZEE N LU H Y, CCCT DffitsmE gD —R & 72>
TWo, V—~vrvay 7 EFTEIOMEERIIWZ, Ll V—~ray 7&K
GTIFE T Lz b o, FHIESEER EEOBHTFEICLY, BN LFEETH
V. CCGT kst Z AZHEE L T\ 5,

TRz =23 A v ROt OB A & 759, 2004 FEE D B AN 232Ul L, LA 3 4[] T#) 1.66
i, FERTR 18% LEH- L, 2008 4ED U —~ > g v 70 2009 4EITAK T L2, $E0mIC
EHLTWD,

160

150

140
130 |
120 |
110 |

100 /\

90 | \/

80
1998 2000 2002 2004 2006 2008 2010 2012 2014

Year

Change

(Source: Gas Turbine World 2012 GTW Handbook)
B9.3-1 @A v FY A 7 NFEERME OMAEEDR

ARFAEICEB W TIL, CCGT MHZ Y B BREEIFHADOHERIC LV E(LT S DD, CCGT
TR B EE 20 BT b0 L HEERT 5,
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9.3.2 uvVxzZ bhaXbORYH

$7m Pl NOFEHER T A NOZYMEICHONT, A e b & RBLO 2005 4
Ak sz A7ey=7 ~ (RH 80MW £ifil 1-on-1CCGT2 7 u v 7 ) DOIFATTH

fot 5 ONT EPC #EF% DEAIBHE & 2 Lelat L7z,

A7r Yz MIHSRE{EFH CCGT (H-25) #H:H L7-Z# i 1-on-1CCCT # 2 7 1 v 7

BERRFEBEFTICHER T2 b D ThH D, 2008 FIZAFL L, 2011 4 11 A2 EPC BRI DM fifG

Sz,

# 93-112, BRICEKHENT-, HARAZ—E LR BTNT CCGT DKMt Z2~d, GTW

g F‘7“~y& X% & CCGT OEENEZ DT E KW Y4720 O HAIIK 9 28 mIc

DR ATEY =T RO KW &7 D O/ EAT US$1,250/kW (X, oo K CCGT & 1Z FJ

BETHD, —H, A7aY=7 hOKW H7- 0 OB HARIX, # 9.1-10 EPC =2 A k fALf#

L VERET 5 L USDL129/kW (11,305 H 5 1+110MW=91.04 [J/USD) &72%, Z DfE

XTA TRV MBI UMILO CCGT &IFFFRAKELZRLTEY, A7 vz s bOMRER

RIZETHDHEBEZLND,

Flo, RFay =7 O EPC 2 A MERFHICK T 5, iy FOBifs 23 5o 2 FEIL FTRIO

EBDERSTEY, ZNETOEBNLEZLYRENEERLTND LHBITE 5,

Other Costs

such as
Erection and Civil Works

68% 32%

EPC Cost = 124million US$ (US$ 1129/kW)
(Source: JICA FRAL[H)

[X19.3-2 #2% FOB Ml
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+£0.3-1 TR EINT, FAZ—E U725 TNT CCGT DBl

Plant Name Location Owner EPC Contractor Nominal Rating Type of GT | Configuration Numbt.er Month/Year Co.ntract Price Price per kW Remarks
(MW) of Unit of News (Estimated Cost)
Sigapore Jurong | e Erergy Siemens-Samsung 800 SGT5-4000F l-on-1 2 Sept-Oct/2011 1,000 MMUSS$ 1250uss  |Regasified LNG
Island Consortium plant
Moxie Liberty | Bradford County )i oo 700 1 Sept-Oct/2011 800 MMUS$ 1,143 US$
Generation Plant  |Pennsylvania
Moxie Patriot —|Lycoming County 1 e erere 700 1 Sept-Oct/2011 800 MMUS$ 1,143 US$
Generation Plant  |Pennsylvania
Florida Municipal
Cane Island Unit 4 | /Mercession City - jpowerand 300 PGT241FA T-on-1 1 Sept-Oct/2011 479 MMUS$ 1507 usg | vaporative cooler
Florida Kissimmee Utility SCR
Authority
Buckingham Coutry [Dominion Virginia Duct fired HRSG
Bear Garden CCS Virginia Power 580 TFA 2-on-1 1 Sept-Oct/2011 619 MMUS$ 1,067 US$ ST 220MW
Cairo Egypt g?;;%i:if}mc'ty Ansald Energia 600 AE94.2 simple cycle 4 May-June/2011 245 MMELUro 408€
L.V, Suitton Energy W|Im|_ngt0n, North Progress Energy 620 1 May-June/2011 600 MMUS$ 968 US$
Complex Carolina
Central Iraq Iraq Electricity mﬁtgﬂ? Heavy 500 Simple cycle May-June/2012 158.9 MMUS$ 318 US$
Dangjin, South Korea GS Electric and 410 SGT6-8000H l-on-1 1 May-June/2013 420 MMUS$ 1,024 US$
Power Services
Keramasan Thermal |, . - masan IndonesialPLN Marubeni 80 H-25 1-on-1 2 Nov. /2011 100 MMUS$ 1,250 US$
Power Station

(Source: JICA FHZ[)
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9.4 aAUHNLEL NEE

YL E L M, FEEREE THDH EDM LD YL F v EBR OGRS, LT
DHEBEFITT D,

e EPC =V 77 X—DEEFE

o EFRMIRIH OME TREHLES

o MR HICEL & I D BEE S
FREEBZEITICOT > THESNDIHEMEITL TO LB TH D,

9.4.1 Foreign Consultant

Project Manager

Plant Design Engineer

Mechanical Engineer (Gas Turbine)
Mechanical Engineer (Steam Turbine)
Mechanical Engineer (HRSG)
Mechanical Engineer (BOP)
Electrical Engineer

I & C Engineer

© ©® N o gk~ wDd e

Civil Engineer

-
©

Contract Engineer

(I
=

Environmental Engineer
HIV/AIDS Consultant

[EEN
N

9.4.2 Local Consultant

Deputy Project Manager

Plant Design Engineer

Mechanical Engineer (Gas Turbine)
Mechanical Engineer (Steam Turbine)
Mechanical Engineer (HRSG)
Mechanical Engineer (BOP)
Electrical Engineer

I & C Engineer

Civil Engineer

© © N o gk~ wDd e

-
©

Environmental Engineer
11. HIV/AIDS Consultant

B, AL NEKITED Terms of Reference (TOR)ZEH KUY Project Management
Cost(PMC)RIE, EBRERHIISTT 5,
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9.5 EERRFEA

9.5.1 JEER{RSF

TRV R A 7 NVDOBE, EIBREEN A THET 5 WA X —E & HRSG, &KX ¥ —
B REETHR SN TV DD, EHIREAS VX — WD D & TAZ—E U RER
L7 HAX—EURERICER Y — B - FEHK - HRSG O E WA 2 &t C Ik
THZENBENTHD, $7-. HAX—E U OB, RIS - #E - B8 - Wi (=27
v RE AL FEERAORK - R - B A a—T 1 T RN LW,
KRH — 8O XD N IE~ERIRE ] JE A~ EE L[ CRAES L L~V 2 HERI 25 D T2
<, EOH (Equivalent operation hour) THEMEIFHIZHELEL T o, K7y =27 N TEET
LHIEHRRSFICR 2B RHIL TSR T B0 ThHh D,

o LTSAEMIEBANCH LA E (m—rxi%)

o AUTFUREEES (NMEE - EWAREHE)
o AVTFUREEYS (HifE - FEHE)

e hL—=V7%H

o TlEimE M

9.5.2 LTSA O

CCGT (&, HAZ—EY, HRSG BL UK Y — b vz BHEff & L TR S D, i)
2. SIBDEBRO 5 Bk b HIEEDSEVORA AL — L ThH Y | T DOERSF LA
7T N EEOBERIIRE R EE G52 D,

HAY— L OERIG T SIS, ¥ — &I 1000 LN EOEEY 2 TR SR
IR LU0 %, = 0fib, Ay — v OR L LTh{e - HERML < . VR
BECAR - IR - SRS L 2B, EOTth, AUE ORI, TR A A —
ICEY ., ZOPRAEGARESTE Y, W, HMITET 5 E TR, HYRRTHRICE
W, R - B RAEIT O MENR D D, TAX—E O SHBERITER 9.5-URT 3 XA
7 S E AR ST ) ORI TH D,

$9.5-1 FEIEBI D ABREE (—5])

Type of Inspection Inspection Interval / Equivalent Operating Hour
Combustor Inspection 8,000 hr
Turbine Inspection 16,000 hr
Major Inspection 48,000 hr

(Source: JICA FHAE )

LA A=y T AL R AER—R LT OBESTH DD, £ OEHIZITFI R
e a—T7 4 7 EOHEMB L ORI LETH D, 1o T, IFE A EDHHEIIT A —




EY U — 7 EMEA AKDREEFEMFEEERRE 77 A LA b

B RER F IO BRI ARICER 2 EIE L TV D,

(1) A2 — v U EHIIRTFRA DR

RO XD RIS O E I 72 SR - AEBE - A I W FIRR TR AT 70, £
o H— MM, —FETHELT 55255 (Long Term Service Agreement, LA F LTSA) 7% GE 4t
FIZLOETHEN AL — U BERE N ORI IN TR Y | CCOT HEE B W TR D
BRIERE L 720 oo 5, FHIWIILIEE Major Inspection £ T2 YA 7L ELTEZD
72, BEETIT 2 FEMET N RENTH D,

LTSA DFia £ L OD L TRO L S22 5, FTHIFRWFFR THL., ZhE THMAHIT
EHARERA] « E B 1 (AR - BR RS R [ A HEAR UL R S oD R - (BB - 2SR 0D L LA -
REI S OF LA H H1T5 TV 7223 LTSA TIEEORMEEIZ L v iThbhd, S b2, ZoH%—
EADERD - OITEHBER S AT LOBARHMHND DT, 7T b OEERIRY & fE ik
DEREH T Z =TT T AT A JERT 2FRHRD, 2RISRV B = V=7 D
JRiE & ADET b T 7 AOIMBEEARSS b T 7 VR AR O TR 225G X, T O R
O EICERT 2 Z LBk D, 20D, A7 a o TiEH LA, LTSA TiE ERLoH =
X — B OIEERR IO B - RSFICAR D EB A 1RILE DT O 2 & CBRBFERIEZ N5 2
EBLARETH D,

H 5 O & DORE A RHIL SRS O SR - BB - ZSHE A2 OfEiil & 7252 L Th b,
LTSA Ol fEfilidk 13, EHE MEBNC Rk - P - AT OB L R L~ v EiTEh
UFLloTnaled, TV —EALEEZZLLMNDHLIRELR->TND, IHIT,
LRI R T ZNOBEADEE SN D7, ERFITEEN OGRS OB - Y 27 %
[F]36E T & B,

F 72 B DME RN SR OMEEL - AT > TO K GA . REIS BRI G O A
L RHELZ D TRUVETITEAAHEOEEN KX | IPP SN/ NS e H#F T
ISR G 2 BN RE W, TSk L, LTSA TlidfEH —EBEL WL T2 L TH
HAHOFEEL S, BEOLENEND,

9.5-2 LTSA D%

HEigeE H LTSA 4 — % BT — A
R A O AR
B B AR | RIEE SRR i I L C A
B
HAR—E O | fRE G EEEER -
SRRREE | R LI R PR DA Ch
WET YU =T A P
BB R ARAE f FTvay) =
o o g | OIEMECEA EEL | AUREICET - SO
A I L e Y S I
m g T LSV EERZAMT HES DIEBE « ZHR ST/
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FEHE (FEHEOETIF
95 H L)

(Source: JICA G2 [H)

@QATvrY=r F~O LTSA EHA

CTM ~ 7k CCCT I, EHF L E—JEHT HHTD GT 2ffi~7- CCCT £ 725 FTETH D,
> T, LTSA IZHAM VR — FDOE NS CCCT DL EEIRIIILE o — R LEZ D, F
7= BENC B MEBEEL D GFITH Y | 0B AR ORI L0 R ORZEA KN
572, EDM O E LT Flag DRERICK E < HilkT 5.

FRRO LT, LTSA IZREFTOLZEER, FESMARE OLEMIIRELS FEHET D&
GO L BFAINHREAXF—LTH D,

L7z o T, KFHETIHLTSA 2 AT 0y =7 NOXGEHE T 52 L 2H5ET 5,
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FBIOE BE - MEDHT

10.1 7uyxz7 bOBEEHE

[ FEALE I NI T 2IEFEO T AL X OE RO I, FEORFEIEEOKIELE L

CHMSETWD, FRZ, RET R Y 27 hOXIRE D EH~ 7 MifilX, RE~OWESIEE D

TR AATHLZORBFNERICERE L TND, 0D, 7 FHBLET D HEEREDE
ERIBIZHEML, BV RA & BEFREO MR RS~ DOFBLE N A # 2 72 < Bk L

TW5, FMEMHIEOBNTFEIEIED 213 25D, 5% b~ 7 MM TEZ L O THEB

FOEMOHFEFHENH D03, ZH 0 OEBUIH T2 2BTNFONDL00E 5 DT> T d,

bbb, EE EHESE RS O TRE AR R R DA R S TV D,

28 23EBHFEEME L BIRGHE 272 L B0 | mEER IR O FE AR T fERE R AR

STE Ya v =7 b EMII DGR & S - itpﬁ;ﬁnﬁ%ﬁOﬁHETﬁnﬂmﬁﬁTﬁ“é?:Efaajm)TE@‘é <E

TFHENTWD, STEZ B Y =7 FOJE TIFBIR A TIE 2020 ELIED HiE L ThH 5, STE 7' m Y

=7 MIEBDOAT — 7 RNV E =B FET 2B RABBORFE T e =7 b CThH 2 &h

LR TIEHIZIEND & @ﬁﬁ%&) D, CTMITALE L, BETLH BT 2N TE AR m U =

7 MIMHOTEETH D, EDM &, BT~ AZ —7 7 O TG Z ORI D 72 D12

Aggreko 7> 5 D] %‘:ﬁ’tﬁﬁﬁ]\?é U FBME LTV D

Bz $7D/:&F(itJJIM)%%%L&W%Q'EMAi LT R 2Bk %

WMEELTHEBEIND,

o ~N—2p— KL RNrue— Nfo SASOL/EDM & Gigawatt © 7’2 = 7 K

e bP—Zu—FHLLIE Fve— RAD Aggreko D7y =7 b

Ressano Garcia O CIZEUKNREE/ 270, chbD 7y =7 MITA - =P ZFHL

TW5, Aggreko 7= 7 FTIEABEIRT A « 2o P02 AL TR, S ThsH7-0%E

HAG D IR RRRRIC LR BN TH A D, S bR LA R SAPP @ ESKOM 75 D

TENC Lo Tl T HEND D, EEE, BIELBICZIANFERILL Tnd, s LT,

CCCT M T AR m Y =7 ME, KV RMCENEEITZ D Z L BMIRF SN D,

K7l =l MFZEDONMIC X DRSNS Ond b, H—I2, A7av=7 MIIHREFO

BRI ALE T D & WD) Z & Th D, 1o T, EERMBEEDE FHIFEARMITREL 2, F I,

%%ﬁf® SEOPLHTHL~T Db x5 ERIMANEST L7720, ATmy=7 o))
EEBERIT, hoTERBJRR LKL URIMZ D I ENTE L, JFEMZENWZ L, F

%® EMEZET-OICb AT 27 MIZEE LV, B2, WE20BETTIIARALS AT Y
=7 " eFEMBTHZEIWCEID, =7 MHELOEBEBRMBOILDT-DDOEE TV EH 1 F/H
SEHA 5 Z RS,

DFED, KT r Ve NOFEDHRIZILUTOLD LD,
o FEBTHEZNIRIE R B A~ D E Ik

o Ki7eFEX (KFEE= A b)) O#tfh
o LV ZELOEAMHE EBEEENDRNZD)
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10.2 EDM DR

EDM DOt 4 Flc. EDM OB OS2 5+ 5, # 10.2-12373 X 912, EDM ®J_L

BRI~ DEREIEHNT & 2 Hik)

EYW e — 7 HMEEAT A KT E

BT E N E 77 AT L R— b

1% 2006 4E D 32 {5 MZN 725 4 4 D 2010 HD 64 {5 MZN I[ZHIFEE L T D, ZHUSED,

VAY— N AR

(ZIER LT,

# 10.2-1 HBH#HR L MBEEE

(Unit: 1,000 MZN)

Profit & Loss
2010 2009 2008 2007 2006
Sales 6,414,321 5,295,179 4,596,005 3,933,644] 3,228,556
Profit before Tax 105,924 72,829 27,776 139,970 -34,714
Net Profit -64,156 13,762 27,776 4,388 -70,182
Balance Sheet
Total Fixed Assets 18,834,825| 15,183,370| 13,034,113 11,352,355 9,479,121
Equity 7,457,035 7,257,328] 5,830,847| 4,401,194] 4,393,897
Capital Employed 16,364,841] 14,007,460 10,747,539 9,205,345| 8,274,968
Financial Indicators
Profitability Ratios 2010 2009 2008 2007 2006
Pre-tax Profit Margin (%) 1.65% 1.38% 0.60% 3.56% -1.08%
Return on Sales (%) -1.00% 0.26% 0.60% 0.11% -2.17%
Return on Total Assets (%) -0.86% 0.19% 0.48% 0.10% -1.60%
Return on Capital (%) -1.04% 0.24% 0.92% 0.15% -2.33%
Return on Investment (%) 2.38% 0.34% 1.47% 1.24% 1.55%
Liquidity Ratios
Quick Ratio (Acid Test) (%) 120% 166% 105% 93% 110%
Current Ratio (%) 140% 196% 127% 116% 135%
Return on Equity (%) 1.40% -4.00%
Collection Rate (%) 97% 97% 96% 95% 95%

(Source JICA FHA)

10. 2.1 I3

FisRTFIZE 31X 2006 412~ A F A Th o 7228, ZHLIFED 2007 42> 5 2010 4O HIITME )72 08
5T AL TND, FMEEFIERIT NI AULERIL 2006 705 2010 FFE T A T 2H D
WEE RIZIE, Ko T EDM UGS TEICRIT D, 51, BAEHBEORBE L, ZLTARL— =
Y DNROYEEPHIRF SN D,
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10.2.2 fEAEDIRERET

WL LLERIE 2007 AE A BRE . FARMIC 100%% EH>TRY | MUEOEE CiiEIA #4242 TR L
TH, REBESNFILITE D720, EDM OFEHIF 72 IRERE NI R & R AL, seEe ORI
FIXkE L TEY ., 2009 435 L O 2010 4 CliE 97%I25:E L T\ 5, BAEHE O H G EICIRTHA
WEHER] (VXA R) BHY, ZNEERL T DEEZITIEEFEEZ O 81% (2011 4F) IZ#EL
TWo, MBEIEFENZEEAERNF T, MAEKRTHLEAENZIRITHERLTNDLZLETH
Do ZOWRMMBEHE & bk UL EDM OMBRIRPUISHICEL L, BFR P KE ARTT
% A[REME & R E T & 2V, EDM IXBUTOEIMMikE % B LT 2 & A2 BET- TR0, ZOfMA
b CIZEMIEOME LT EREF L TnD, 4%, EOREOREL -EEFZELTESL—T g
YEROAIZ LY . ESEOR EAR SRS Z ERHIFEE D,

10.3 FuP =7 FDOMBESH
AEiTE eVl FOFyvva - 7u—%2FHEL, Yuycy FOMEHIET A ReM 2 Kt
j‘éo

10.3.1 MBSO EERpiiRSH:
KT = s N ORBIHEICHE S h 5 EERMHRAIHIROBY Th 5,

(1) ERERE

) ELEEHER TER 72%0HWREREZZRT T\D, o, BREMME A7 7RG
DIJFROERITINZ . WAMEERE OWRAPMET 5 2 L2k v, 2012 /& 2013 4R34 % 7.5%
BLUT9% L LE LT ERN RSN

2010 /-0 12 A LA, THEFEMMIE TRl A v 7 LERIE, % 10.3-1 IR T X912, 16%
LLEDNG 2012 4E 5 121X 2% LA FICIKR R L=,

# 10.3-1 HEEWMmA > 7 VDL (%)

Moving
average

2009  6.53 4.36 5.15 4.38 3.05 2.65 242 112 1.37 1.43 2.55 4.22 3.27
2010  5.06 6.84 7.13 9.09 1270 1451 1611 17.07 1680 1552 15.06 16.62 12.71
2011 1651 16.00 14.73 13.04 1136 9.28 7.67 7.86 7.80 8.34 7.74 5.46 10.48

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2012 4.26 2.48 2.71 2.54 1.62 1.63 1.47 1.07 1.23 na na Na 3.31
(Source : EH v — 7 FidudleT)
I na: AFARA

#1032 R T X, EV U E—7D@ETHD AT 4 BV EK RVDEFEL — M2
FELTEBY., AT ¢ BTk RUSx LGl 6 4/ TlE 18%, R TIL28% &L T\ 5,

' 2012 4 African Economic Outlook 7> & AFHJHE,
http://www.africaneconomicoutlook.org/en/countries/southern-africa/mozambique/
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#10.3-2 AT 4 ALK FABOEREL AL — FDOE1L

| 2006 | 2007 | 2008 | 2009 | 2010 | | 2012

Year 2011
Metical/USD | 24.99 | 25.56 | 24.17 | 26.71 | 32.98 | 29.06 | 29.50
7 2012 SE O FIE 2012 £ 11 A 3 HBED L — |k,
(Source : BV B — 7 41T (2012 FEZ&FR<) )
RPEZECTEIAT B =7 FO 2012 FROMFE TERRINDX—Aa A MNIEHINWDEA 7

VREBFEL— FE FTRED X ITRET 5,

o HMEMEE = AR — R Ol EFHE R 2.1%

o [EWEEANFE = AR — 2 O B K 4.6%

o AL —Ib :305MTn (FIHIFEWIM £ Tk L OMIRF—iE)

2) a2 PO

RK7alxzry ML =) BEROas "L R A7 TA - Z—E (CCGT) FHEIZ &
HEETLILOTHD, BRCIZ 2 EOT A « F—E B L ARG - U EEY 1 EHE
T 5, ZNHOMIEEREILTOMW 5 110MW OFIFH & 725,

KT 44—V YT 4« AZT ¢TI, MIBEEREL 11I0MW (4J0MWx2 %L & 30MWx1 L) & ABE
T2, ZTho 3REDF—E U HIT 2018 4F 6 H ITIEERATREIZ 72 5,

(3) HHTEEM

APEECHR LEZLHIC, A7a V=2 hoORX—2a & b (2012 FERME) 135 159 55
USD L HEE &L, W) - WMl %, (IMERLA N2 5 & WIS a2 A AEI340 194 &
T USD & RFES biLd, K7 ay =2 FTITBARA RIS TETH D, & 10.3-51C 7 H1#
BOFEETRT, EPCHE (0&M L —=27 Pt ORI KO LTSA (B — e 2%
K) L) OXATF YV a—UFkO X I 1Tk D,

#103-3 FMEIEFE

1% year of 2" year of 3" year of 4™ year of
construction construction construction construction
3% 36% 48% 13%
(Source JICA FHA[H)
#10.3-4 SEBLOCENEE
Foreign currency components Local currency components

Power block 80% 20%

Balance of plant 80% 20%

Civil and erection 30% 70%
(Source JICA FH#)
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#103-5 MHBREEH
Base Case Base Case
CCGT in Single Phase CCGT in Single Phase
No. Item " "
Total | Foreign | Local Total | Foreign | Local
[1,000 US$] [MIPY] [MMZN]

A. |Power Plant Construction and Associated Works (EPC Cost) 124,171 90,220 33,951| 11,305 8,214 3,091 1,035
Al. |Power Block 98,874 80,228 18,646 9,002 7,304 1,698 569
A2. [B.O.P. 4,698 3,812 886 428 347 81 27
A3. |Civil & Erection 20,598 6,179| 14,419 1,875 563 1,313 440
B. |LTSA, Training and Spare Parts 18,403 18,403 1,675 1,675
B1. |6-year LTSA Cost for Gas Turbine 13,040 13,040 1,187 1,187
B2. | Training 1,098 1,098 100 100
B3. |Spare Parts 4,265 4,265 388 388

C. |Consulting Service 14,344 11,659 2,685 1,306 1,061 244 82
D. |Contingency 26,242 17,467 8,775 2,389 1,590 799 268
D1. |Price Contingency on A, B & C F2.1% /L4.6% 17,520 10,907 6,612 1,595 993 602 202
D2. |Physical Contingency on A, B, C & D1 5.0% 8,722 6,559 2,162 794 597 197 66
E. |Interest During Construction 0.01% 145 145 13 13

F. [Commitment Charge (exempted) 0.0%

G. |Land Preparation 833 833 76 76 25
G1. |Removal of Existing Fuel Tanks 725 725 66 66 22
G2. | Price Contingency 4.6% 68 68 6 6 2
G3. |Physical Contingency 5.0% 40 40 4 4 1
H. |Administration Cost 0.50% 920 920 84 84 28

*0.5% of A~D & G

1. |Custom Duties, VAT and Withholding Tax 9,734 9,734 886 886 297
I1. |VAT on 25% of A, B, D & G (except contingency of C) 17.0% 7,125 7,125 649 649 217
12. |Custom Duties on Foreign Portion of A, B, D & G (exempted) 0.0% 0 0 0 0 0
13. |Withholding Tax on Consulting service fee except for expenses 20.0% 2,609 2,609 237 237 80

(Source: JICA FHA[HT)

(4) B&iHE

Ht rp ) 2 T T B P

252 D O 10%I1T EDM (2 K-> CEAeEZEsn S,

FHOK) 90%I% JICA 72O OHETY 7 ha— 2 L2 B4t s

(@ JCAIZLLZMHETY 7 hr—r

o &A= 0.01%

o RIS 10 DR 2 B X Wi A 5 Te 40 42,
(b) EDM IZ & 2 BIHIPGREERTIT 7~ b D& Al

o &F|: FE12%

o IRWEHIM : 9 E[H]

(5) EES A%

(@)

R SE AT A%

PHOAEL— & 1K RV 91.04 H & E,
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BRI FEMAS X 2009 450> 2.44MTn/kWh 725 2011 4121 2.76MTn/kWh (2 EH- L7z, L
L. AR OA 7 VREZZBRT S L REMMEITEENIIHED LTV, BEHFEHOM T
TV A EVELS o TV DEIEHRIT, A > 7 VIEAR AT \ﬁﬁﬁ ENTWDHEM
L EIZE & BiF A 2 EBHEKD THA S, FE 10.3-612 MTn & USD TOHRITE L OFk D F-¥)
HREAAS 2 n g, AFE TIE, ey Fo2BMICE W T 2014 FE O MK TH 5
3.30MTn/kWh 7= 1% 11.8USc/kWh % IRFEMIFE & L CTIRET D,

#10.3-6 HEIRGCMHE 3T

Year | 2009 2010 2011 2012 2013 2014
1. Average sales price (MTn/kWh) 2.44 2.53 2.76 2.84 311 3.30
2. Change from previous year (MTn) 0.09 0.23 0.08 0.27 0.19
3. Change in percentage 3.7% 9.1% 2.9% 9.5% 6.1%
4. Inflation 3.3% 12.7% 10.5% 3.3% 4.6% 4.6%
5. Real change -9.0% -1.4% -0.4% 4.9% 1.5%
6. USD exchange rate (MTn) 26.71 32.98 29.06 29.50 27.90 27.90
7. Average Sales Price (USD/kWh) 0.077 0.095 0.096 0.111 0.118
(Source : EDM O FE¥JIRFEAIMS, 2013 45 & 2014 4E DA > 7 LRE LB L — NMIARHE CTHIRE)
(b) FEEIA

EB D RRGEAMIRE OPNFRICITFRBEE M, SELEEN ., MEEOTFEFEER ML L ORI ZEL
TWo, EoT, A7 Y=7 MIBTDHWNNIEANCZ Y v FIZk HIEQEICLITOR
fifi 3% U7 fE & 72 %,

FENAEA = CEPHERUE) — (ARELOFEREEEBORMRAEM) — Rl

ARFAEICEB O TIEERCE K OB F BEER O RN A LRI O A F 2 FHESUNR O 20%
kﬁﬁﬁéo#@b%\$7ny17%@%%WAM%izmmwwwaéwingwmmk
725,

(6) O&M EH

O&M # FITITIREL (T 2) B[], #ERFEHE . (REIAE £ 5, FEMCEAL TX, BLFOKR

Ex WD,

(@ BREL (FR) BH: 7evxs bV A FMTBWT 5.60USD/G) (Kt EDM & ENH &
MTAEE)

(b) ZEBATOEMMERFEHEIILLTO LB TH D,

#£10.3-7 FHEMEREEER

(BT : 1,000 USD)
year 2018 2019 2020 2021 2022 2023 2024-
O & M cost 2,406 4,126 4,126 4,126 4,126 4,126 5,031

(c) PRETEL : SEBATOMEEE D 1% (FFfH)
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(d) BEffE~DOIFNFIE « AHI TR

(1) Zofth

AR IBT D ZOMO EHERFHRSEIILL oM@ Th 5,
(a) BAGMEE - 204 (EFESNR)

(b) VEAFL : 32%

MEE A2 HET 2 ECETEEMRSCTFRLERESOEMHFIIEE LV, FERAZEDTREY
F LA DBIERIN A S . BRI/ NG R 72D E B L72V, % 10.3-8 L #1039 1A= hdd
G EHE L GEEE R O/ ANSIRFERIOF Y v o« 7a—THlERT,
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#10.3-8 BWEEHOIXHLEHMEDOF Y vy 2« 7u—

USD Thousand (MZN Thousand)

Project year 1 2 3 4 5 6
Item Calendar year 2014 2015 2016 2017 2018 2019
FIC L/C Total FIC L/C Total F/C L/C Total FIC L/C Total F/C L/C Total FIC L/C Total
Total initial investment
(1) Initial investment costs excluding IDC 1,370 549 1,919 6,378 3,790 10,168 38,220 18,543 56,763 55,234 26,096 77,558 20,284 8,195 27,014 2,999 339 3,158
(2) Interest on foreign loan accrued 0 0 0 1 0 1 4 0 4 10 0 10 14 0 14 16 0 16
(3) Interest on domestic loan accrued 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
IDC total (Items (2) and (3)) 0 0 0 1 0 1 4 0 4 10 0 10 14 0 14 16 0 16
Total (Items (1) to (3)) 1,370 549 1,919 6,379 3,790 10,168 38,224 18,543 56,767 55,244 26,096 77,567 20,298 8,195 27,029 3,015 339 3,174
(41,783)  (16,744)  (58,528)| (194,552) (115,586) (310,138)((1,165,835) (565,547) (1,731,382)|(1,684,934) (795,930) (2,365,805)| (619,099) (249,941) (824,380)| (91,949) (10,343)  (96,805)
Total finance required 1,370 549 1,919 6,379 3,790 10,168 38,224 18,543 56,767 55,244 26,096 77,567 20,298 8,195 27,029 3,015 339 3,174
(Financial resources)
Foreign bank loan 1,727 0 1,727 9,151 0 9,151 51,087 0 51,087 69,802 0 69,802 24,313 0 24,313 2,842 0 2,842
(52,672) 0) (52,672)| (279,107) (0) (279,107)|(1,558,144) (0) (1,558,144)((2,128,959) (0) (2,128,959)| (741,547) (0) (741,547)| (86,692) 0) (86,692)
Cumulative 1,727 0 1,727 10,878 0 10,878 61,965 0 61,965| 131,767 0 131,767 156,080 0 156,080 | 158,922 0 158,922
(52,672) 0) (52,672)| (331,780) (0) (331,780)((1,889,923) (0) (1,889,923)((4,018,882) (0) (4,018,882)|(4,760,429) (0) (4,760,429)|(4,847,121) (0) (4,847,121)
Domestic bank loan 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
) © © @ © © © @ © © ©) @ © @ © 0 @ © ©
Cumulative 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
) © © 0 © © © © © © © © © © © © © © ©
EDM equity 192 192 1,017 1,017 5,680 5,680 7,765 7,765 2,716 2,716 332 332
(0) (5,855) (5,855) 0) (31,031) (31,031) (0) (173,238) (173,238) (0) (236,846) (236,846) 0) (82,833) (82,833) (0) (10,113) (10,113)
Cumulative
] 0 © @ 0 © 0 @ © 9 () © () © © 9 @ © @
Total finance 1,727 0 1,727 9,151 0 9,151 51,087 0 51,087 69,802 0 69,802 24,313 0 24,313 2,842 0 2,842
(52,672) 0) (52,672)| (279,107) (0) (279,107)((1,558,144) (0) (1,558,144)|(2,128,959) (0) (2,128,959)| (741,547) (0) (741,547)| (86,692) ) (86,692)
Cumulative 1,727 0 1,727 10,878 0 10,878 61,965 0 61,965| 131,767 0 131,767 156,080 0 156,080 | 158,922 0 158,922
(52,672) (0)  (52,672)| (331,780) (0) (331,780)[(1,889,923) (0) (1,889,923)((4,018,882) (0) (4,018,882)|(4,760,429) (0) (4,760,429)|(4,847,121) (0) (4,847,121)
[ Project year 7 8 9 10 11
Item [ Calendar year 2020 2021 2022 2023 2024 Total
F/IC L/C Total FIC L/C Total F/C L/C Total FIC L/C Total FIC L/C Total F/C L/C Total
Total initial investment
(1) Initial investment costs excluding IDC 2,634 14 2,648 2,702 14 2,715 2,756 14 2,770 2,822 14 2,835 1,168 0 1,168 | 136,567 57,566 194,133
(2) Interest on foreign loan accrued 16 0 16 16 0 16 16 0 16 17 0 17 17 0 17 127 0 127
(3) Interest on domestic loan accrued 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
IDC total (Items (2) and (3)) 16 0 16 16 0 16 16 0 16 17 0 17 17 0 17 127 0 127
Total (Items (1) to (3)) 2,650 14 2,664 2,718 14 2,732 2,773 14 2,786 2,838 14 2,852 1,185 0 1,185| 136,693 57,566 194,260
(80,822) (421)  (81,243)| (82,893) (421)  (83,314)| (84,564) (421)  (84,984)| (86,567) (421) (86,988)| (36,148) (0)  (36,148)((4,169,147) (1,755,774) (5,924,921)
Total finance required 2,650 14 2,664 2,718 14 2,732 2,773 14 2,786 2,838 14 2,852 1,185 0 1,185| 136,693 57,566 194,260
0 0
(Financial resources) 0 0 0
Foreign bank loan 2,383 0 2,383 2,444 0 2,444 2,493 0 2,493 2,552 0 2,552 1,051 0 1,051 | 169,845 0 169,845
(72,679) ) (72,679)| (74,536) 0) (74,536)| (76,033) 0) (76,033)| (77,830) ) (77,830)| (32,069) (0) (32,069)|(5,180,267) (0) (5,180,267)
Cumulative 161,305 0 161,305| 163,749 0 163,749 166,242 0 166,242 | 168,793 0 168,793 169,845 0 169,845
(4,919,800) (0) (4,919,800)|(4,994,336) (0) (4,994,336)|(5,070,369) (0) (5,070,369)|(5,148,199) (0) (5,148,199)|(5,180,267) (0) (5,180,267)
Domestic bank loan 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
© © © © © © © © © © © © © ©) © © © ©
Cumulative 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
© © © © © © © © © © © © © ©) ©
EDM equity 281 281 288 288 293 293 300 300 134 134 0 18,998 18,998
(0) (8,564) (8,564) 0) (8,777) (8,777) (0) (8,951) (8,951) 0) (9,159) (9,159) 0) (4,080) (4,080) (0) (579,448) (579,448)
Cumulative
© O © @ © @ © @ O © O © O ) @
Total finance 2,383 0 2,383 2,444 0 2,444 2,493 0 2,493 2,552 0 2,552 1,051 0 1,051 | 169,845 0 169,845
(72,679) ) (72,679)| (74,536) (0) (74,536)| (76,033) 0) (76,033)| (77,830) ) (77,830)| (32,069) 0) (32,069)((5,180,267) (0) (5,180,267)
Cumulative 161,305 0 161,305| 163,749 0 163,749 | 166,242 0 166,242 | 168,793 0 168,793 169,845 0 169,845
(4,919,800) (0) (4,919,800)|(4,994,336) (0) (4,994,336)|(5,070,369) (0) (5,070,369)|(5,148,199) (0) (5,148,199)|(5,180,267) (0) (5,180,267)

(Source: JICA FHZL)
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#1039 fEASERFHF Y v 2 - 7u— (EEHRH) 2018 4£~2042 4
US Thousand
Operationyear| 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Item Calendar year| 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 Total
1 Operational parameters
1 Capacity (MW) 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110
1 Electricity generation (GWh) 376 752 752 752 752 752 752 752 752 752 752 752 752 752 752 752 752 752 752 752 752 752 752 752 752 18,414
1 Electricity supply (GWHh) 368 737 737 737 737 737 737 737 737 737 737 737 737 737 737 737 737 737 737 737 737 737 737 737 737 18,046
1 Technical loss 7% 7% 7% 7% 7% 7% 7% 7% 7% 7% 7% 7% 7% 7% 7% 7% 7% 7% 7% 7% 7% 7% 7% 7% 7%
2 Non-technical loss 8% 8% 8% 8% 7% 7% 7% 7% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6% 6%
2 Electricity sale (GWh) 315 630 630 630 637 637 637 637 644 644 644 644 644 644 644 644 644 644 644 644 644 644 644 644 644 15,700
2 Average sales price (USD/kwh) ~ 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.118 0.118
2 Average wholesale price (USD/kV  0.094 0.094 0.094 0.094 0.094 0.094 0.094 0.094 0.094 0.094 0.094 0.094 0.094 0094 0.094 0.094 0.094 0.094 0.094 0.094 0.094 0.094 0.094 0.094 0.094
2 Sales revenue 29,745 59,491 59,491 59,491 60,137 60,137 60,137 60,137 60,784 60,784 60,784 60,784 60,784 60,784 60,784 60,784 60,784 60,784 60,784 60,784 60,784 60,784 60,784 60,784 60,784 1,482,093
3 Operating cost 20,177 39,667 39,667 39,667 39,667 39,667 40,572 40,572 40572 40572 40,572 40,572 40,572 40,572 40,572 40,572 40,572 40,572 40,572 40,572 40,572 40,572 40,572 40,572 40,572 989,388
1 0&M 2,406 4,126 4,126 4,126 4,126 4,126 5031 5031 5031 5031 5031 5031 5031 5031 5031 5031 5031 5031 5031 5031 5031 5031 5031 5031 5031 118,625
2 Fuel 16,800 33,600 33,600 33,600 33,600 33,600 33,600 33,600 33,600 33,600 33,600 33,600 33,600 33,600 33,600 33,600 33,600 33,600 33,600 33,600 33,600 33,600 33,600 33,600 33,600 823,200
3 Insurance for Economic Analysis 925 1,849 1,849 1,849 1849 1849 1849 1,849 1849 1849 1849 1849 1849 1849 1849 1849 1849 1849 1849 1849 1849 1,849 1,849 1849 1,849 45,304
3 Insurance 971 1,941 1941 1941 1941 1941 1,941 1941 1941 1941 1941 1941 1941 1941 1,941 1,941 1941 1941 1941 1941 1941 1941 1,941 1,941 1941 47,563
4 Net operating income (Item 2 - 3) 9,569 19,823 19,823 19,823 20,470 20,470 19,565 19,565 20,212 20,212 20,212 20,212 20,212 20,212 20,212 20,212 20,212 20,212 20,212 20,212 20,212 20,212 20,212 20,212 20,212 492,706

I

(Source: JICA FA# )

I
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10.3.2 REFM

KT T 7 MERWEZOMDEL DHAIC L D2FEFRICK T H2HERMEART T =
7 NOIEEH O TORERMEZLLLEK L, 70y =7 OFATAREMEEZEET HDIC, K
HICIIART 0 =7 OREFH O TORERMEZ R T 5,

(1) FERMOFHE

A TIE, EEE= L —FRS (International Energy Agency) (2K - TIRE S TV 5 1
{bFEJ5 MM (Levelised Cost of Electricity: LCOE) 2 & VW ili &2 4772 5, FHAL R EREMIZ T
RNk HEHEND,

> NPV (Cost)

LCOE =
> NPV (Electricity)

YNPV (Cost)$3 L O'YNPV (Electricity) DFEMHIEZLL T O®EY TH 5,

. ZNPV (Cost) : £ (i Er ., EinfE R B T OWREE) X v v o -
o — % B 3 CIERBEMIC A H L= b OO
. ZNPV(EIectrlc:lty) R CGEEATH O G) 25153 CIERBIEMAEIZ 25t
L=t 0D Fn
ARSIHCE N TIL EDM OFRS» BIEABL (32%) 55 LT, FEHRIIL
b,

(2) Z&ERM
REFMOFHEOEFILE 103-1010-T BV AT V=27 POREBEFHH O TORE
JEA X 8.84USc/kWh L 3tB &5,

(3) HEHRIZOVTDOEL
FREOFEEIFAMN (8.84USc/kWh) DEIL, BIAED ESKOM 75 DFESID AR > Mg A (25
~30USc/kWh) XV IRV DAL BT LY T T ITd %D Aggreko D B — 7 flfE FH D3
HEaxfiiny > EDM ~O e &EAfi#E (9.0USc/kWh) L0 B, zlx7°m V= MI, N—An—
RCOEAZBELTCWDHIN E—27ERE L CERALEGAICHL H o2 Mitssie haa L
e7mv=r NeEBEXZLND,

P BB T 10% & KE,
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# 10.3-10 REBREM

US Thousand
Operation year| -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Item Calendar year| 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 Total
Discount factor for year 133 121 110 100 091 083 075 068 062 056 051 047 042 039 035 032 029 026 024 022 020 018 016 015 014 012 011 010 0.09
1 Operational parameters
1 Capacity (MW) 0 0 0 0 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110 110
1 Electricity generation (GWh) 376 752 752 752 752 752 752 752 752 752 752 752 752 752 752 752 752 752 752 752 752 752 752 752 752 18,414
1 Electricity supply (GWh) 368 737 737 737 737 737 737 737 737 737 737 737 737 737 737 737 737 737 737 737 737 737 737 737 737 18,046
NPV of electricity produced 0 0 0 0 342 621 565 513 467 424 386 351 319 290 263 239 218 198 180 164 149 135 123 112 102 92 84 76 69
produced (GWh)
2 Cost 1,919 10,168 56,763 77,558 49,471 47,829 47,147 47,042 47,131 47,025 45,812 44,471 44,506 44,333 44,333 44,333 44,332 44,332 44,332 44,331 44,331 44,331 44,331 44,330 44,330 44,330 44,329 44,329 44,329
1 Investment cost 1,919 10,168 56,763 77,558 27,014 3,158 2,648 2,715 2,770 2,835 1,168 119,867
2 Operating cost 22,456 44,671 44,499 44,327 44,361 44,189 44,644 44,471 44,506 44,333 44,333 44,333 44,332 44,332 44,332 44,331 44,331 44,331 44,331 44,330 44,330 44,330 44,329 44,329 44,329 1,087,422
3 0&M 2,406 4,126 4,126 4,126 4,126 4,126 5,031 5031 5031 5031 5031 5031 5031 5031 5031 5031 5031 5031 5031 5031 5031 5031 5031 5031 5031 118,625
4 Fuel 16,800 33,600 33,600 33,600 33,600 33,600 33,600 33,600 33,600 33,600 33,600 33,600 33,600 33,600 33,600 33,600 33,600 33,600 33,600 33,600 33,600 33,600 33,600 33,600 33,600 823,200
5 Insurance 971 1,941 1941 1941 1941 1941 1941 1,941 1941 1941 1941 1941 1941 1,941 1941 1941 1,941 1941 1941 1,941 1941 1941 1,941 1941 1941 47,563
6 Income tax paid 0 2977 3059 3140 3,428 3509 3,295 3,376 3664 3,745 3,745 3,745 3,746 3,746 3,746 3,746 3,746 3,746 3,746 3,747 3,747 3,747 3,747 3,747 3,747
7 Interest paid on debt 2,280 2,026 1,773 1520 1,267 1,013 77 523 269 16 15 15 14 14 14 13 13 12 12 11 11 11 10 10 9
NPV of Cost 2,554 12,303 62,439 77,558 44,974 39,528 35,422 32,130 29,265 26,544 23,509 20,746 18,875 17,092 15,538 14,126 12,842 11,674 10,613 9,648 8,771 7,973 7,248 6,589 5990 5446 4,951 4,501 4,091

Unit gen. cost (LCOE)

8.84 USc/kWh

(Source: JICA FHAE[HT)
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10.3.3 mY =7 MBI HMBHINEINIEE (Project FIRR)
RK7aYxr NOMBREMATEESCEOREMEZMRT 572012, Yuay=s MBI
5 MBHINEINGES (FIRR) ZHH Lz, ZoOFHEICIE, Ee&EBIEEE SN TV
WA, EIROZ O ORHESME (RIMIERLZ &) EBE I TWb, BHERIILL T O
WY ThD (F103-11Z2H)

Project FIRR : 6.7%
Project FIRR (X 6.7% & 720, 1wy hAT7 L—FTh D ] EHOBHEEFEY D 6.47%%
EEZ, LEERoT, A7V =7 ZMBHICERAETHD EBZ HILD,
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3210.3-11 Project FIRR (2014 ££~2042 )

USD Thousand
Project year 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
Calendar Year| 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042  Total

1 Cash inflow
Sales revenue 0 0 0 0 29,745 59,491 59491 59,491 60,137 60,137 60,137 60,137 60,784 60,784 60,784 60,784 60,784 60,784 60,784 60,784 60,784 60,784 60,784 60,784 60,784 60,784 60,784 60,784 60,784 1,482,093
2 Cash outflow 1919 10,168 56,763 77,558 47,536 46,451 45941 46,009 46,270 46,336 45,284 44,116 44,323 44,323 44,323 44,323 44,323 44,323 44,323 44,323 44,323 44,323 44323 44,323 44,323 44,323 44,323 44,323 44,323 1,267,832
1) Capital paid-in 1,919 10,168 56,763 77,558 27,014 3,158 2,648 2,715 2,770 2,835 1,168 188,716
"2) Operation 0 0 0 0 20177 39,667 39,667 39,667 39,667 39,667 40,572 40572 40,572 40,572 40,572 40,572 40,572 40,572 40,572 40,572 40,572 40,572 40,572 40,572 40,572 40,572 40,572 40,572 40,572 989,388
") Net working capital 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
@) Interest paid on debt 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
"(5) Income (corporate) tax 0 0 0 0 344 3,626 3,626 3,626 3,833 3,833 3,543 3,543 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 3,750 89,728
"(6) Loan repayments 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3 Net cash flow (Item1-2) [-1,919 -10,168 -56,763 -77,558 -17,790 13,039 13,5550 13,482 13,867 13,802 14,853 16,022 16,461 16,461 16,461 16461 16,461 16461 16,461 16,461 16,461 16,461 16,461 16,461 16461 16,461 16,461 16,461 16,461 214,261

100,310 113,951 178,692

4 Cumulative net CF -1,919 -10,168 -58,682 -87,726 -76,472 -74,686 -62,922 -61,204 -49,055 -47,403 -34,202 -31,381 -17,740 -14919 -1,279 1542 15,182 18,003 31,644 34,465 48,105 50,926 64,567 67,388 81,028 83,849 97,490
5 Net present value -1919 -9,550 -51,767 -72,685 -59,511 -54,589 -43,196 -39,463 -29,708 -26,962 -18,272 -15,746 -8,361 -6,604 -532 602 5,568 6,201 10,238 10,473 13,729 13,651 16,256 15935 17,996 17,491 19,101 18,459 19,695 -253,467
discount factor 1 0.94 0.88 0.83 0.78 0.73 0.69 0.64 0.61 0.57 0.53 0.50 0.47 0.44 0.42 0.39 0.37 0.34 0.32 0.30 0.29 0.27 0.25 0.24 0.22 0.21 0.20 0.18 0.17

6 Cumulative NPV -1,919 -11,469 -63,235 -135,920 -195,431 -250,020 -293,216 -332,679 -362,386 -389,348 -407,620 -423,366 -431,726 -438,330 -438,862 -438,260 -432,692 -426,490 -416,253 -405,780 -392,051 -378,400 -362,144 -346,209 -328,212 -310,721 -291,621 -273,162 -253,467

7 FIRR on the Project 6.7%

(Source: JICA FHA[T)
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10.3.4 =7 A T 4 2B BB

# 10.3-12ITfEAEZEE LT-. BELHEO-DODF ¥ v a7 a—Flllz Ry, B
WHENETRT Ty e —E R IRy Y - LA (DSCR) I FO L HICHE SN
5,

DSCR : ‘¥ 4.6, HiKAE 2.2, i 1H 6.6

DSCR (%, EHE XL WEENEZRTT0D, Fud =zl b« F—F =0k 5P & -
Th7u =7 FOMBHEITAIREMEICBW CEERBECTH L, @S & S b R
KK 13200515 THDH, K77 FODSCRIZ 22U ETHDHI-D, ZORUEL =
L. EDM ®4 DSCR D #ED—B L 2D THAH I, Lo T, A7a V= MIfdei kg
ThdreEILND,
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#10.3-12 BE&HEOE-ODF ¥ v 2 - 7u—T4 (FEEHIR) 2018 4£~2042 £
USD Thousand
Operationyear| 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Calendar year] 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 Total
1 Net cash flow from operation 9,569 19,823 19,823 19,823 20,470 20,470 19,565 19,565 20,212 20,212 20,212 20,212 20,212 20,212 20,212 20,212 20,212 20,212 20,212 20,212 20,212 20,212 20,212 20,212 20,212 492,706
2 Interest earned 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3 Working capital (net increase) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4 Interest paid on debt 2280 2,026 1773 1520 1,267 1,013 777 523 269 16 15 15 14 14 14 13 13 12 12 11 1 11 10 10 9 11,649
Interest of foreing Loan 0 0 0 0 0 0 17 17 16 16 15 15 14 14 14 13 13 12 12 11 11 11 10 10 9 250
Interest of domestic Loan 2,280 2026 1,773 1520 1,267 1,013 760 507 253 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 11,399
5 Net income before depreciation 7,289 17,797 18,050 18,303 19,203 19,457 18,788 19,042 19,942 20,196 20,196 20,197 20,197 20,198 20,198 20,198 20,199 20,199 20,200 20,200 20,201 20,201 20,201 20,202 20,202 481,057
6 Income tax paid 0 2977 3059 3140 3428 3509 3,295 3376 3664 3745 3,745 3745 3746 3746 3,746 3746 3,746 3,746 3746 3,747 3747 3747 3,747 3747 3,747 86,385
7 After-tax cash flow 7,289 14,819 14,992 15164 15776 15948 15493 15666 16,278 16,451 16,451 16,451 16,452 16,452 16,452 16,452 16,453 16,453 16,453 16,454 16,454 16,454 16,454 16,455 16,455 394,671
8 Loan repayments 2111 2111 2111 2,111 2111 2111 6,357 6,357 6,357 4,246 4246 4246 4246 4246 4246 4246 4246 4246 4246 4246 4246 4246 4246 4246 4,246 99,675
Foreign loan repayments 0 0 0 0 0 0 4246 4246 4246 4,246 4246 4246 4246 4246 4246 4246 4246 4246 4246 4,246 4246 4246 4246 4246 4,246 80,676

Foreign outstanding principal 169,845 169,845 169,845 169,845 169,845 169,845 165,599 161,353 157,106 152,860 148,614 144,368 140,122 135,876 131,630 127,384 123,138 118,891 114,645 110,399 106,153 101,907 97,661 93,415 89,169
Domestic loan repayments 2111 2111 2111 2111 2111 2111 21117 21117 2111 0 0" 0" 0" 0" 0" 0" 0" 0" 0" 0" 0" 0" 0" 0" 0 18,998

Domestic outstanding principal 16,887 14,776 12,666 10,555 8,444 6,333 4,222 2,111 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9 After-debt service cash flow 5178 12,708 12,881 13,053 13,665 13,837 9,136 9,309 9,921 12,205 12,205 12,205 12,205 12,206 12,206 12,206 12,207 12,207 12,207 12,207 12,208 12,208 12,208 12,209 12,209 294,997

Cummulative 5178 17,886 130,767 43,820 57,485 71,322 80,458 89,767 99,689 111,893 124,098 136,303 148,509 160,714 172,920 185,127 197,333 209,540 221,748 233,955 246,163 258,371 270,579 282,788 294,997
Ave.
10 Debt service coverage 2.2 48 5.1 55 6.1 6.6 2.7 2.8 31 47 47 47 47 47 47 47 4.7 47 47 47 47 47 47 47 47 4.6

(Items 5 + 4) / (items 4 + 8)

(Source: JICA

%ﬂab

2 H)
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10.3.5 Project FIRR (2% % IR EE ST

MBI FATA RIS T 2 A7 r Y 27 o b K& fafatiid ) ERN@EETH D A

T A ANERK RN EDBE L — ORIV AHEFEMETH 5, ENIEED Fuizx LT RER

HEKRLVETTHLIAT Y =7 MOIGERBAT 2 Z L2725, BIRHIXENEE

HTTHY, BHEORIEZRE EFIXBEIGHICHETH 5720, L — MIfilx b2 b7

AREMEN B D, AR THITIX 28.50MTn/USD T 523, 2010 4E121% 32.98MTn/USD & T F

Ll bbb,

BIOFETe U A7 1L EPC # & W AISICEE L TWb, K7 ev=s M ) ERfo=

VRAV R YA INRET OV =) NTHHO, LIETE D3R - FT—2 N30, A

ZAHi#%1Z EDM & ENH I TAE L TWD b DD, KN EE TR L AR B> T\ 5,

PsT, WED 6 DDLU T U AIZONTRE W 21T > 72,

(1) BELY B — b3 10%EWEAE. 77205, 30.69 MTn/USD Th v, FEEN AL
¥4 73 0.086 USD/KWh T 54

(2) MEELV BEL— bR 15%EWEGA. 77205, 3201 MTn/USD TH v, FEEM AL
¥4 73 0.082 USD/KWh T 54

(3) EPC ZH M 10% = W&

(4) EPC & HIA 20% @ W54

(5) A AMAEH 10% LH-F 2 5A

(6) HAEAEH 20% EF-T 255

FRDEESHTOFERZE TRICE L DD,

$#10.3-13 FIRR DREDTHER

HHE Project FIRR
1 10%EV AL — b 2.9 %
2 15%KVAEEL— 0.8%
3 10%E\ > EPC & 6.1%
4  20%p\ N EPC % 5.6%
5  10%: A A liks 5.2%
6 20%E\ N Al 3.5%

(Source: JICA G4 M)
JEEES T OFEF & LT, 10%/E 1 EPC # ], 20%&\ EPC 2 FHE DN 10%E V) AT A filif %
HETDHETIE, 52%LL EOFIRR THY I v A7 L— MIEWEEZ R L TW5, BE
0B L — B DS 10%3F TNT 15%{EKV 54, Project FIRR IXZE4 2.9% & 0.8% & 725,
WoT, Iy A7 L— MIEWVEREH SN T —AbH DL, AR L — FOH A&
REREEND D256 13 MBI FETRIREMITE L 72 2,

10.3.6 MBHIFEITRIREMEDE LD
N—Z 7 —ZD Project FIRR (X, 6.7% & 720, By FA7L—FThd ] EOEYERE
FIED O 6.47%% ElAD, LIz o> T, A7 8V 7 I 3MBEHICFEITARETHL EEX BN
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Ho Flo, A7 Y27 PO DSRCIZ22U ETHY | EHELEL INDHEED 135 15
Z EEDT2D, KR7ay el MIREREE THDH LB X HiLD, Project FIRR DR HT
WCBELT, Iy A7 Lb— MIEWVERRHIND =2 H D0, AL — FoT A
A IC RERERB N H H5E1E, MBHRIATAIRMEIHEL 785, ToERhE, 3
17D EDM OFEIMIEHENEN =D EZ X b D, T OMRWE A Poject FIRR (28
LTS, L LAanb, ik L7z & 92 EDM BT OB ik 2 WiE L9 54 2 5l
BAT->TERY ., ZOHAZ S LICEAMBEOME LS 2 HE LTS, I WFRERICE ik o
REL, fEFAESNE, A7 P =2 hd Project FIRRIZE VW E< 2 v, hFESh
HZENTHREND, ZHICLY . A7y =7 OB ERITREE b EL 25 2 &8
ESND, LT, 7rY =7 NORIKRPHIIIRE RENDIRVIRY | KTy =
MIMBRICEITAIRE & W2 D,

10.4 FaPxZ s ORFESHT

Y NORERSITE, ez L ey Mo TA L E MR
WL HDOTHY, ZhIZx LT, MBESHNET Y= b« A—F—DOHRIZHET LB
DTHDH, 7ry=7 FORFEHER TGN, Thbb7ny =7 FRZOFERMIZHT D
& Z EA L TE D0 a2 ECH L CEAHTHENEFMT 5720, Tuy
=7 FORFHINEBINGESE (EIRR) IFEHIND, ThERELERHT 5,

10. 4. 1 #RF AT O FEE R AR

(1) BRFEERE

—RENAT O D RESTOFEL LTE. T ey =7 M bIAT HER 4 BN EE
b AMEAS T 24TV EORERZE T & T 5 2 L1 10 NEIES R 2 R 2 71k &4
OF -« FHEADEH L WHAIC, FAEOHEREZ AT 5 LTSN IRELZOEH L Y%7 1
Yl VOBEROERERETDHE (BRADNBRAGH) O_SDOHERD D,

FEIN ORRALAG BT 256 13 Rk ORi1# & | [ EAN OREHE &SN L2 WIS %E %
HAWTRE ST ZIT 5, [F) BCIXENMEENENTFEITBO 20T, Bl B nElE»?
WE LD, R0V MNIE - THG~SBMEN M S ENORIGE &M 5
72, BEINDEE, T 72D BRNR O IRFeATME TR v =7 FBRAFET D8 IRGE
IZX DA (HEFE I L OVERER OB DA 2 & LRRE 2179, ZOIA
X, XBEEEO FREE BT 2N TE, AMR—2ADT ¢4 —ENFBEEITHO X 5
BRBANF—FHTHLHFENC LI D2MBEMNIC L > TORSNDE N T DHESE
BXOEEEDOZIWEEHEOKELZB 25 DTN,

TFLOX 10.4-1C Pa A EHE R T b b, SFAWEEHEHD FIREZ R L TWD, HEHE
BLOEEEOXILWEEFIIP & L ORIND, FTFEEIRE Y FIZET AAPaC (R
53) IXHBENBIEOBIEEZ B CTHLAY BEEH T 287 HEERE) Tho, &
FAHH OB HICE L Cid, #EXDRF0EIT O ORNFAITH L2720, Ko ciiryny =
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7 N OIS AW KFHE LeWedlic b AT m =7 N TIRHEEREZ &0 W EERE

Tlx7e <, VHRGEME TAT vy =7 MBAEETHEHWGEIC L DI GEEE B IO
PEF D IHEANMIES) 2 HWEE T &21T 5, 77 7B TS5 M Pa-C - Qa- 0 #4500
TEATTHEE D3 3L © IR OB Z R L T\ 5,

ik
A
W E AR
Pb
Pa
Pb: A\ VEE%E Qb Qa VAR

Pa: S s (AU N A4 TR

(Source: JICA FR#[H)

X10.4-1 EHEI RIS L XIAE EER

o T, Bk L7z Pa Td 5 VB MM 2 HAZE /14720 O iifE s L, vy =7 k

WEBRLETBEIREICRELLZLICLY, eV =7 hOMREEREMICETET 5, 258,

SAANEBEIZ DD DG WA 2 WEHICB W TIET 2 TETH D,

?%%if  RBRBEFERICEALZZWR, AYr Yz N ERBERE ORI X DR/
ST OE ORI L2 & BRI LR VWERRIIAE 101 Vv s hoFEHRT

naiﬂz LTV LU F B EE S LD,

(@) 7zl (BHE - e = X F MRz w)

(A7vvxs bEERL2NES] . EDMIZVEENREZ RO 20 ERH 5, K70
V=7 N ERFENEOBENAEE (H2DWVITHE) BICKBITHEWE, A7r Y= FE
IR EOERAMGET 52 LIZE 28K E  ZORR LD SNHRFELTHD EE
2 HiLd,
FAAENLRFEARIL. QO ET7 7V IO —-T—Anb0A, (2) B0 85MW
DEENH M OHIII IR T 2RV IZRTE STV % Aggreko 726 DA, B8 LT (3)
Ressano Garcia IZfiBETAHT A « =Y - a7 FOFFEMEREL . A7Xa =7 b
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WZEID Y CONTETAZERTIHLVIPP 70y =7 b (FRETESNZIPP 70y
7 NOPERR) IZIRE I D,

RO 2 OORRIIIAT 7 ¥ 7 M L CRIEIZEMTH YD . 20USc/kWh & 72 %, 3
FHOBRRBEIIRNEHONREA T a > THY, £ 973MW DA —TF > - 4 7 LOR
BEHOBEON A 2Py - VxR —F—% Gt Sasol Y= hOIERNTHES
WTC, RKAT v a CORERME REL Y, K707 FOFRERMN & O EZHiFIZ X
DM & T2 HEND D,

(b) ot FTHE 7R v F8 R ~ D E Rk

(A7 mv=r MedEhLenga] . BAOMGEA A 272720 EDM OJEE [T HEIZRIE S
Ao, BB EICHIR S LD, FrliEskt X g LB L CTWA DT, 20 2 DD ERE
BICRMFFE SR, AT 1Y = 7 RAMERET 5 110MW OIBINE /1IZ K » TEBT 5 & &
DFEEREL D ZENHEKL Y, LOLARE, ZHIEARAEETRWE LTHIEFICHRET
BHbd,

() kv oEIE EEERERDRNZD)

A7y x 7 MITREOHRLTHL~ 7 MHIZ ERROERDER THOLREA 7> a v kD

HATANLE LTV D72 KIEERRIC L i85 Z2 TE 5, MflRE TCORERLD

ZIUTOLEBVREIND,

e KRK7ulxzl/ NelLH /) HNITINETDHHEARER e Y27 FOEEHKLD

1.1 MW

e AVuVxl ML STEVuY=/ el THESNDENM COREHRLDZE
ME DOFEADIEFICRE WD (BHETIL2,000MW BLEE725) . BE LR,

(d) EERFA~OEEILEHIT K D HiK

~ 7 NOTHEBEIMT DI LB, ~7 NELORBREEZILET 2 LENDH D, KT
BYx NI~ MILET D720, Bk LZREFREBERICHE LT, ZOEREO LB
HOPCELE LI ENTED, LPLT —FREDD, EMENEREL, ZOE
A ST D Z LIFIARFRE TR L BIRETH D,

(2) BFEEM

W T CIE. LIX LIFEE D b 2 Bk o i 5 ks O o 0 I E O gk 23 ] &
N5, ZORMDOEDIZ, BiAaCEBLE W7z T2 BNOETOBEEHITEE SR,
D%, BO LN SIS A ERECRET 5 2 LI REMSICIRET 5, K7
nYx s MIBET LR, [EROEL ) IIHE SRV, FIEREE OENIEE I
ENDOEHLDOMR L 2D Z ENTREIND, FICRIEIEE OERIT RIBEH) &%
B2 DM H 5, BFEOZDIZ, 2 TOENBEES O TSI S s E A
BEEENT L2 L1275, ZOVEHREREII TR CTRT L2097 LHEET D,

1

\\\)ﬁ

HEJE : The report of Mozambique Gas Engine Power Plant (MGEPP) Project in Ressano Garcia, Mozambique
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#10.4-1 RBREMBE~DEBRIRE

HH ®wLC mEOEIA CF AT Xl
ENEH - 1 80% 1.0 0.8
R 8 10% 1.0 0.1
ARG BE 10% 0.7 0.07

JL¥) CF 0.97

(Source: JICA FHZ[)

AKTw Yz MRS S D T A2 O T ORFMAE 2 KBk L TWD b0 LET D,
HAAFHET 7V A TIEEY SETHRESNDARENRDH DN, A7y =r MHOT A
(&) ENTORMIEE SN —Eroifasnsg,

10.4.2 EIRR

# 104-212H1R L7ERFEFERB L OERICE SO AT oY =7 b ORFEPNEINEE R
(EIRR) OFtHZ/r3, EIRR 17 1Y =7 N ORFIFEIT RN 2 B & M T 5
171% &R SN2, BFESICIIEERICEEN2VEORH 5720, EIRR [THREE
IZBITDFIRR LV b E <o TN D,
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#104-2 Fu¥ =2 D EIRR (2014 4£~2042 4F)
USD Thousand
Project year 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
Item Calendar Year 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 Total
1|Technical parameters
'(1) Electricity generation (GWh) 376 752 752 752 752 752 752 752 752 752 752 752 752 752 752 752 752 752 752 752 752 752 752 752 752
[2) Electricity supply (GWh) 368 737 737 737 737 737 737 737 737 737 737 737 737 737 737 737 737 737 737 737 737 737 737 1371 737
2|Benefits 37,182 74,363 74,363 74,363 75172 75172 75172 75172 75980 75980 75980 75980 75,980 75,980 75,980 75,980 75,980 75,980 75,980 75,980 75,980 75,980 75,980 75,980 75,980
'(1) Electricity sales 37,182 74,363 74,363 74,363 75172 75,172 75,172 75,172 75,980 75,980 75,980 75,980 75,980 75,980 75,980 75,980 75,980 75,980 75,980 75,980 75,980 75,980 75,980 75,980 75,980 1,852,617
3 |Costs 1639 9,176 53,658 76,888 46,943 42,729 42,222 42,290 42,345 42,410 41,648 40,480 40,480 40,480 40,480 40,480 40,480 40,480 40,480 40,480 40,480 40,480 40,480 40,480 40,480 40,480 40,480 40,480 40,480 1,168,951
[(1) Initial investment costs 1639 9,176 53658 76,888 26,813 3,153 2,647 2,715 2,769 2,835 1,168 181,823
[(2) Operation 20,131 39,575 39,575 39,575 39,575 39,575 40,480 40,480 40,480 40,480 40,480 40,480 40,480 40,480 40,480 40,480 40,480 40,480 40,480 40,480 40,480 40,480 40,480 40,480 40,480 987,129
4 |Net benefits (Item 2 - 3) -1639 -9,176 -53,658 -76,888 -9,761 31,635 32,141 32,073 32,827 32,762 33,523 34,691 35500 35500 35500 35500 35500 35,500 35,500 35,500 35,500 35,500 35,500 35,500 35,500 35,500 35,500 35,500 35,500 683,665
5 [Cumulative net benefits -1,639 -9,176 -62,834 -139,722 -149,484 -117,849 -85,708 -53,635 -20,807 11,954 45477 80,169 115,669 151,168 186,668 222,168 257,668 293,168 328,667 364,167 399,667 435,167 470,667 506,166 541,666 577,166 612,666 648,165 683,665 6,292,724
6 |Net present value -1,639 -8,342 -51,929 -104,975 -102,099 -73,175 -48,380 -27,523 -9,707 5,070 17,533 28,099 36,856 43,788 49,156 53,185 56,076 58,002 59,114 59,544 59,408 58,804 57,819 56,528 54,993 53,270 51,406 49,441 47,408 529,369
discount factor 1.00 0.91 0.83 0.75 0.68 0.62 0.56 0.51 0.47 0.42 0.39 0.35 0.32 0.29 0.26 0.24 0.22 0.20 0.18 0.16 0.15 0.14 0.12 0.11 0.10 0.09 0.08 0.08 0.07
7 |Cumulative NPV -1,639 -9,981

-61,910 -166,885 -268,985 -342,160 -390,539 -418,062 -427,769 -422,699 -405,166 -377,067 -340,212 -296,424 -247,268 -194,083 -138,007 -80,005 -20,891 38,653 98,061 156,865 214,685 271,212 326,205 379,475 430,881 480,322 527,730

8 EIRR of the Project 17.1%

(Source: JICA FHA[T)
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10. 4.3 JREELHT
B ROINVEE 5T PR EE BIZxd % EIRR (2RI DESIT M ThoiL b, EDOFSRITLL
TowE) TH D,

#104-3 EIRR DRESHTHER

VA ZuY=2 FOEIRR
1 VG E DN 10% @\ S 15..6%
2 WIS 7S 20% 0\ MaA 14.3%

(Source: JICA 75

—fHNC TR — - TV FTIEEV EIRR WTVAESIS, FIHIEEEE F O KIE 22 R
I ey NOFATAREM AT 2 LT D, BEOHTORES CIIwIIBEEE N 10%F 71T
20%HI58ATH EIRR 13 10%LL FA TR L TCWAT=, A7y =7 MIRGHFNFERIATRETH
HENZ D,

10.4.4 RFRISTAREEDE &
A7V =y MNITOEMOELEZGIAT S 18] EICH72ERE b2 L, BEFIC b FhiE
AIRETH B & DOftFRICE ST,

10.5 EFAZEREEORE
IR TERZ R E L, BEFOMREE =% U 7 EARSTTFEHEZS L TENL ORISR A
BT AHDITRESINS,

AR
A7) (G5 )
BYERIEES
RS
SRR
N# X AT K DI ILRH]
PRERRILIREL o D {5 LR
TSI L D L REH]

SNRAELE
S ONGY

R R

1==N
BREAR
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FHEARED BB AN OEFRERIC A SN TRIES LD, FEMEIT S, Hr Ry VR Z3B0E

LT &, EEEEEIEHIICHER L, EFRHIE L, S BARCA TR Y MV BAMEZ 20
EE:E

WFRITRT LI, & EEEIIHEGR, Rl SND & ThDH, FiHlElL [Operation and Effect Indicators
Reference, 2nd Edition, Established by JBIC, October 2002 #ZEIZ3RET D,
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#105-1 ERZIREE

A AMER

FEEEA SEEA THERSIRE] 1 " e
ki % 110MW iR s BRHINE, ZHOEOFMMA A R A AHESE, FEARGEZORIEL 5B E L TED

DIV L RIFOTF, FHEiIS D,

= {EHPE SRR )&/ (EASHT) x 24 X 365) x 100
AT *3 83% A RAF N—2n— NEH COREDTZOHENTHER & 22 o758, KN T2 RN o5, EiR
EHIMIRIRFIHRIORE P8 2, AHEZRET DENE, EMRARZ B E T 2,

= AFE[ETEARH] /(24 x 365) x 100
Bl *3 90% A A R—2A 11— NEH COBREDT=OH T AMIER & 727255, KT 2R H 5, Elifk
AWM IR E < BT 2, BIEHEARRET DB, EHIREMA +05ET 2.

= ((ERPE IR EE ) & x 860) / (FEFIRENEEr & x {ADRERREVE) x 100
FEEIEVIR *2 #950% fiH A FEWEGHZR L BIFE O A RTA ANTHS X FTERBEROREES H5EE LT
ED B E SO T, FHiS D,

N2y X A K DA IR 0 A (22 N2 ATATREZRIRY B m &2,
i S N A AR 438 IfH] A A AHIOBEGFSIRIC X DIZIRIARFETH Y | RO 5% %2 BIHE S L TRIET D,
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this RIS | pa a1 | OO fii%s
S - . WNBERSURISHEECORE L 7%, AWERA : 102 Wil [7,/6 45, GT AU : 360 Hliix1
FIMFILIC LORALNER | 1020 ) W | e i M 20 DAL o AE
ShRFEHE
o « . . BRI, FEOFHNT A KT A ANZHEEDE . FEMGEROREEZ BB L TED
ORI 2 uoMw - A BE | R AT, FHESAS,
EHR AR R ERICRE BT 5, BEMEARRE T DFRE. R4+
RIS R *2 784GWh fH T BT 5, EERIEERED BEEITRO L D IGET 5,
IRESEE R = 110MW x 8760 hour x 0.83 x (1 — Auxiliary power ratio: 0.02)
EFHF L E— 7 EH~7 Mo A D (NE, 2011) 111,178,116 A . [F] Hilk o & /) 2 % (EDM,
2011)2,095GWh 1 0 | 1A247- 0 FE 742 Bi/4E= 2095GWh/1,178,116 = 1,778KWh/ A & HEE,
X RO = [ )b OEENIEERITTBGWh TH D Z L b AT T Y7 ML X D8N
5l e V=
[ rAYN VN A T LRI Otofkﬁﬁﬁ_ 7
BREAND = EESRER [ ORI D 1 A7 0 B TS BYHE= 784GWh/1778KWh=#1
441 EA&%E%%L\ ZOERE N AT~ 7 AR O 31%ITFY T 5,

1)  SEEOBEEIRTO THERH) (DWW THEB L,

2)  EKRHTI)
3)  TERfwFIA=R) |

TR |
TEIER) (XIS ST b OMEIEFR S

4) Instituto Nacional de Estatistica (INE).

(Source: JICA F#[H)

P

Wert/R

R (SO CGHET 2
T O EE#ENY EPC ZHHE ORI S NIRRT GRIET 5

WD IV EETS
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BENE REMHSER

111 REHSREL G2 5FKaR—R v OFE

11.1.1 Yuv=7 b4 FOBE
a7 A MR v7°%ﬁ0>tfﬂ»ll\7b>%ﬁ RI3kmIZALE L, ~ h T E BRI
WO~ 7 R &R (CTM) O
CTMZ~7 |k « I—= « =3I F LD M&L FE7-EE 2 5 (EN2) OF <FEIINL
B4 %, CTM OALFEIOBMHEE RITIZ 7 = v ARBRBE SN THEY . CRICTATFLT 7 b -
H—= « Z=IF /WA ) BENBH SN TND, CTM IZiRbIEVII 2 =7 0 —id,
CTM OALRIZNIE L, Eito#kiE & EN2 (128 £ TV % Bairro Luis Cabral #iX T 5,
CTM DOEHWNIZIIBEFEDO T A Z — v 3880 3 & (IZIFIRIIREE) | vz 7 A%
AT 3 FDIZHNT, 30 FAZ ERNCPAH S N IBA R K TIFEEIT OFEE: (—IR 0 #E I 2 —
vUdE, EF LG LIEGHKOKER. IFRGOBME) bk Tnd,
TuYxl A FOFHICOWTIIE I BB LOE S BESHOZ &,

11.1.2 CCGT EAfr DEE

AK7v v =7 hTIEL, £ (2 on | multi shaft configuration) WA ¥ —bE L 231 K-
A 7 /L (Combined cycle gas turbine: CCGT) Z# M %, CCGT I%, #AZ —E v LK H —
B EMHAGDETHRET LN TH D, Thobb, 7| EREEDBREET 22X A
Z—ErZBEILTHET D EERFIC, BRET XA DFFOREAZFM L CTHEEEIA A T —
(Heat recovery Steam Generator: HRSG) TAKZFEIH, ZHICL VAR F —E U ZFEL
THET D, CCCT IE, WAL —E DI, BNNIZRRS — DA THRET 57U~
T, R CTAEETE2BNENRZ N E VI RERH D,

CCGT 1%, RRH AOHMFI, FELREOLEE, THIORNE, WIIREHOEREL, Mk
KDz 37 MEZpEDRTEA TSN, JRROFRIFEDORFEAMOD R ETH 5,
BV AT LOEAHAR & EARFOMEICOWTEE 4 BB LOH 6 BESROZ L,

11.1.3 BHEIT AT A

AK7vrxzr FTIE, BEIVAT L E LT, ZEmiEKeas (Air cooled condenser: ACC) Z
M7 %, ACC TiZ, KR Y —E UMb SN 7R KN E AL E I8 L, £ 2 Tl 7 7
VINEDZEREBRLWT HZ LIZEY | IENTERNT D, ACC IZIXLL T D K 9 72F s
b5,

o RRAUHET HIBETHHAKEZNLIEEL L,

o L7ENoT, fEMHOEIRE N ERT S,

o EREFAMMNILEIAI DI FEEBATERICIR D e n] B2 39 2 HAR 23 bhifge i)
KU,
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ACC OHEMHAEDEEMICOVWTITIE 4 EB LI VE 6 B2 SO Z L,

112 R—R L RDREB XU ORI
11.2.1 BRBRESM

1) &&
a7 b A MR LITWE 64 KEBHIFT (=7 NERRZER) oK@ T — % O
FAE LI TFIC 5,

(a) KR

2009 E 5 2011 FEO~ 7 N 64 KGBIAIPTOBIHIT — 21 k2 & K 112-1TnT &
v ABPES R ESEO ERIT 12 A5 3 AOBTHK 30°C, FIRIZ6 AD 8 HDR o 25
~26CCTh oD, —J. HRPERRERIED FIRiE, ARPES R &SR EETLTHEB L, £
DFET T~10COFHICH D, £z, ARPEERERSIED EIRIZ 1T A & 2 Ak 54 22°C
Thd,

(Source : Instituto National de Meteorologia -INAM)

X11.2-1 HAEHEBRIEL L OREKIEDNPEL (2009 4£—2011 ££)

(b) AR E

122" T 2B | AEROMIHEET 71~78%OFFAICH 5, FRHEE DZ(LITREK
BEOFHEIE —HLTBY, M11232 "7 X512, BHRENRZOZLFFHO KR EEZ LN
%,
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(Source : Instituto National de Meteorologia -INAM)

X11.2-2 HEHMEHBEDOZEL (2009 £—2011 £E)

(Source : Instituto National de Meteorologia -INAM)

X11.2-3 AEHEHEOZEL (2009 4£—2011 £F)

(c) JE\A] -
~ 7 N 64 K[AEBLAIFT O 1 B 0K 5T — % (2007 £~2011 4E) % & & 12 EAC % 1ERL

Lize ZOBBFTIEZ vy =7 N PEMOILER 4.5km (ZAE L TV 5D, BEIXIL 12 5
B, ENEN R IZRN RO FRE R LD, £, K 11241255
LBV, BUERA ST ENTWD, SERO M PNITEGE & R & ORAFEEICRETAERTH
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%, JEGE 0.5 m/s LA F OEEERREDSEE & Pl S NT-, KNS5 K912, FMEEOED
HERL->EHEL<. 2D 16% % 5D THEY ., BHEN Z k<,

INORTH

WEST

WIND SPEED
(mis)

] >=111
8.8-11.1
57- 88
3.6- 57
21- 36
0.5- 2.1
Calms: 13.36%

mim il

(Source : JICA F#[H])

Wind Class Frequency Distribution

%

Calms 0.5- 21 21- 36 36- 57 57- 88 8.8-11.1 >=11.1
Wind Class (m/s)

(Source : JICA ) Stability Class Frequency Distribution

% B11.2-5 ,EE O (2007 F£~2011 4F)
2.1
= X =
16.2
% 1 13.4
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(d) BEAKE:

¥ 11.2-61Z 2007~2011 FEDORI DK ET — & ZRd, ~7 MIBT DERBEKREIT 284~
865 mm OHIFHIZH D, 11 AD 4 HORIZFEAKENZ L, 21k, [IREB DO F— b
BEL TS,

450

400

350

300

250
200

150

100 +—

50 +

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

m 2007 m2008 2009 w2010 m2011

(Source : Instituto National de Meteorologia -INAM)

X11.2-6 ~7 bHICEIT D HBIEAKE (2007 F£—2011 )

(2) RRHE

ayel NPEMIES N h—T e X —I TR EL WA, v NI AR E RS
&L TRARIGIHR LB 2 B D A L MUESCBEREIRE R, AR, MR, FFEHPE
¥, MRS, B OEENMAET D, —FH., TEHE TIX EN2 (FHERK) o
R MPDC O~ |k « 1—=2 « X —IF ) BB COARFM., ~7 MNENEZMITT S
s, =7 K« H— « X — I TV TOMBAEESENHYIR L 72> T D,

JICA AEMIIRKQEDR—AT A U 2RET D720, 20124F 11 A 23 6 12 A1 HE
TRGREEE=FXV T Lz, E=X U U7X, TEMPLOTNE XOBGFEOTA X —E
OB S 7 DETITo 72 (K 112722 ) . GPS OFEFEIT 452914.00 mE, 7130896 m
STHD, SO, NO; *PM;gDH 7 U U ZIENIOSH DR LTz o7, FEHIELL T O
F112-10 8D,
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(Source : JICA 4 [H])
M11.2-7 RREE=FV v THIR

#11.2-1 KKEV 7V v IhE

Compound Sampling Media NIOSH Method
Sulfur Dioxide (SO,) Treated filters 6004
Nitrogen Oxides (NO,) Treated sorbent tubes 6014
Particulate matter less than 10 Pre-weighted filters 600
pm (PM,)

(Source : JICA FH#)
KEEDY T NNT, B CHEY IRy PR B R OREL, L, W
) TRERNT T MU FENEN TR 24 B, FORE AR 11.2-21R" L,
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#11.2-2 PMy, * SO, * NO, DREKHIBE (24 BRI EH)

Parameters
Sample
PM;g (ng/m’) SO; (ng/m’) NO; (ng/m’)
1 72.9 <0.01 19.51
2 60.4 5.01 2.66
3 753 4.11 10.72
4 12.6 4.10 4.60
5 335 5.36 16.04
6 78.4 1.58 14.71
7 76.7 0.07 5.11

(Source : JICA F#HA)

R 11221/ LI B BUED SO, O RKTIREIL, TV =270 24 Kl A K7 A
v (365pgim’) LFT OHA KT A2 (125pgm®) O 5% FEl->TWn5b, £7-. NO, DK
KT BELEY L E—2 O 24T A RTA4 2 200ug/m’) LT & 7225 THBA, PMy il
ONWTIEEF L E—TITHA RTA UPFE LR, [EHEEEEE - HA KT A iz Lz
MWl FRICEDE, PMyy DRKHTEEILFE T O 24 FEfA A R4 > (25pg/m’) Ofi
FAIZILE > TWDH 2, WHO O A K742 (50ug/m3) 22O\ Tk, o7V 7 %E17o
727 HED S B, 5 HETREMNAEREZE EElo7z, 7rd =7 MDD RKUE O 5 &
TA RIA L DFMCONTIR, AREFOERBOH (11.3.1 ) 2RIV,

(3) EE L~

WERDIRE) L7z D BVEL R L T2 T8 ERREL, TOTRAF—O—HNEEE
THEWE o TS - K- ERTEZBENT 2, BPBEORE SITHRTHLT b - A
7=V TCERREND, 3 dBA)LUINDOZEIZAB O F T TE 7203, 10 dBAIZ2 D
LBEEIIFICH AL, BEOEIMIC K DB ZH~D 0, —EHH 2R ICT L F—
mEAEE L L, FiRE L~V e —EORE L~V E T 5, 22T, RN
b 2858 OFEMMERE L~V % Leq & L, —EHHICENTHEO XL —52HFT 5 [—
EOFREF LIV X > TCInaRT, K11.2-81F, S F IEREE FICBIT 2R 725R
BELNLVERLIZBDTH S,
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(Source : JICA FHZLM)
X11.2-8 RFRIREEE L ~VUL(dB(A))
A G X DBREERR T L~V B HIET DI N—RA T A DRGSR
ZAT - 1o BARINISIE BEE L~V EHERRIC B 2 [E R ILHE (IEC 61672:1999, IEC 61260:1995,

IEC 60651) 35 X OBREEEEZ ORIE « FHHIZEE T2 ISO 19961:2003 & ISO 3095:2001 (2 L7=
D, FEEEBEEERE LG (X471 Lo THIEEIT- T2,

FTOT=X U THEE 10 » FHZERIT. 0%, 24 FEEGRIE D=9, 1 »Fr (MP11)
ZIBMUTZ, ZOREMEZX 11.2-9, GPS DEEFEZFK 11.2-312R Lz, E=4 VU > 7 HSR O
I TR,

. TuVxs NTEHICS » BT
o JEDDEAEXIRIZ 5 4 T

o WED2FHAZ—E L (GT) DOIALTE 30 m (A& DB 2 o 7 DT 1 7 F



(Source : JICA 4 [H])

K11.2-9 EBREE=2V . JH#K

F11.2-3 BEE=F ) v THEOREBE

Measu.r ement GPS Coordinates (WGS 84, UTM)

Points

MPO1 45284390 m E 7131027.27m S
MP02 45295491 m E 7130936.00 m S
MPO03 45292538 m E 7131035.01 m S
MP04 453056.00 m E 7130909.96 m S
MPO05 453157.84 mE 7130804.78 m S
MP06 453172.86 m E 7130930.07 m S
MPO07 45327477 m E 7130868.29 m S
MPOS 453228.12mE 7130845.98 m S
MP09 45329345mE 7130777.91 m S
MP10 45333331 mE 7130831.58 m S
MP11 452914.00 m E 7130896.00 m S

(Source : JICA FHZEH)
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1 B % 4 SO (6:00~8:00, 8:00~18:00, 18:00~23:00, 23:00~6:00) (Z531F, FH &
Redte s A, BE L 2 BifrgIc e Lic, £E=4 1 v 7 HuRicls ) 258 E L~L
TF 1124, £ 125BLOM112-100 50,

#1124 HBE=FV U THEZBIT 3BT L~

Noise Level Laeq (dB(A))
Moni'toring e e Morning Daytime Evening Night-time
Points 06:00-08:00 08:00-18:00 18:00-23:00 23:00-06:00
WD* WE" WD WE WD WE WD WE
MPO1 55.4 60.8 56.2 56.8 53.8 56.5 41.6 60.5°
MP02 50.8 60.1 553 57.8 57.9 57.5 48.5 72.1¢
MPO03 Industrial 55.2 59.4 55.2 59.3 60.5 59.3 55.7 64.7°¢
MP04 74.4 56.2 64.3 56.4 60.0 56.6 41.3 66.9°
MPO5 52.2 67.4 46.7 58.4 67.6 61.2 52.0 54.2°
MP06 60.6 64.5 65.7 62.4 64.8 61.0 56.7 61.9°
MPO07 59.3 60.6 62.7 61.3 64.1 59.9 52.6 58.6°
MPO8 Residential 60.0 57.1 68.6 58.1 61.3 66.7 41.0 50.9°
MP09 55.9 59.1 54.9 59.0 60.6 58.9 43.1 49.2°
MP10 57.9 60.8 60.6 59.4 62.3 59.6 52.9 54.4°
* WD: weekday.
"WE: weekend or public holiday.
°: Note: The Gas Turbine No. 2 was in operation during the weekend night-time measurements.
(Source : JICA FH#[H)
#11.2-5 MP11IZRIT BE&F L~UL+
Noise Level L., (dB(A))
Day et e | et 23:00-06:00
WD 58.8 59.4 55.8 53.4
WE 59.0 58.7 59.8 61.2
WD: weekday.

WE: weekend or public holiday.

*Note: Noise measurements were performed at 10 locations within and around the site and continuously at MP11 within

the site.

(Source : JICA FAZAL)
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(Source : JICA FZA M)

®11.2-10 MPI1IZBIT529HM (012411 A 23 A~12 A1 A) OEMEST L L

BRELNLEE=X ) LERR ey b PEMB X OZOFEDICE T 28BEDE
PRBEAETRIE, EN2 ORZ@ERe~ T b H— - X — I FJUITHA Y T B8, BEFE DR BT
DHAAZ—E L ThDHZ NPT FEETNOE=2Y 7 HRICEB T DEEE LU,
T x5 & Lo HRERIT - IFC OBREERR T A K74 L CTh 2 70 dB(A)LL F Th o7z

(25 GT DI D MP02 & MP11 ZFR<) . HAZ—E U OEIAIC LY | BUGOERE L~
UL E < 725 T 5 73, Bairro Luis Cabral #1[X CTOl&E L~/ X Y 134K\, Bairro Luis Cabral
X ClE, FH XD SERCEMICBWTEE L-LRE, ik, KEOIESE) (KE &
DEFRE) RO TAZ—CENCLBENRREZEZ NS, HE=F Y THRIZE
T oERE LV OBEE AR 11.2-610R LT,
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F11.2-6 11 HRIIBITIESTE=FY VT ORER

Monitoring point Discussion of Results

MPO1 FEATAY OITALE, EN2 225038 100 m, B&E O AR A P IT EN2 D47
WEHALZ—E U DOER, 25 GT 7>5 134 180 m,

R LU RERAT - IFC OBRERRGE VA K74 > (L¥EHE) THD 70
dB(A)LL F,

MP02 TVl N PEROPOIALE, EN2 BERER 5130 120m, 2 5 GT
&:i,%’ﬂ 60 m, BEFDERFEAIIIHN A X — v Oifls, BiREKOASEH
(2 <, 2 5 GT OIEFLFFOER S L~ 72.1 dB(A), 5 IR F R

fEﬁ IFC OERBEERRG A K74 > (TEHAE) THDH 70 dBA)LLT,

MPO03 Ta Yy N PEMOILITIIIALE, EN2 BFHER DI 50 m, BEE
D F 723 EPT EN2 SEH OAZE & H A X — B DR,

BRI 4 5 S HIC L - TR L~ULE B R4 5 28, HiE, {ERERTT
DERFEERE A R7 4 (L¥EHA) ThD 70 dBA)LL T,

MP04 Tu Yz FPEMOILEERRO FOIINLE, EN2 225135 100m, 2 &
GT 7HIi38 120 m, BERE O E7RFEAPIT EN2 O E T AL —E L Dif
iz, MP3 & [RlEE, Mm@ 25 HIC L - TRE L~V EF 3508,
R RERIT < IFC OBREERRG A R 74 > (LM THD 70 dB(A)uT
TEHEOBEE LI, v b —T - X — I LA EET D AIHIC

74.4 dB(A) % Feék,

MP05 TuYx s FPEMORERMAENICHLE, EN2 25138 150 me BREOER
FAPRIL EN O 0E & FIE @i, 5EE L ~ul ~H%%E’J ZEH L. 67.4dB(A)
L 67.6dBA)Z LR L=, W BAIEO®EIEIZEL D b0,

T, BETTLDIBEFIZL - TRE L-UUT ER, FIHEO@E®RICK 5%
BII2NH OO, 61.2dB(A) % Fik,

Z O OFEFFHEIZB T D5E L -ULiE 50 dB(A)ﬁﬁ%a 1 ARAZ [ DO EAEF D>
bbb o, FAX—E L DOEEEIC AT, X, B
L RER S AR L TV D 7m0,

MP06 Bairro Luis Cabral #1[X & O JLIEE RARIZALE, EN2 @8RE KA 51359 20 m,
ER3T O E 723 AETRIE EN2 DASHE,

B LUV RERAT - IFC OBRERST VA T4 > (EEH) BXIO
SANS A KT A4 > (BHIEKOH M) 282 TRV, Z D)L 622
dB(A),

MPO7 Bairro Luis Cabral HIXNICAIE, a2 T EME ORI S I1TH
120 m, EN2 751380 25 m, B&E O F 72538 ATRIL EN2 O,

R LUV RERAT - IFC OREERE VA K742 (FEEHE) LU
SANS HA K74 v (BHGLEKOH 5 HiHE#) Lk,

MP08 Bairro Luis Cabral HIKPNIZArE, 2P = 7 b PEM L OB AR L O EN2
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Monitoring point Discussion of Results

MHITH 70 me BREOERRAENIT EN2 O5E RO B FAE FHe
256, FHEOFECEDOIEE) |

R LUVt SRERAT - IFC ORERE VA K742 (FEEE) BLO
SANS HA K74 v (BHGEKO S D) DL,

MP09 EN2 725 100 m O FEEfEIC & % Bairro Luis Cabral Hi[X PRI A7 &, MP08 & [F4E.
B oA T EN2 OZ@EE FRO HEARE, TAY—1 r0iEindg
HEZ 250N, [UATRD LUV TR,

R LU RERTT - IFC OBRERE VA R T4 > (EEE) 20060
1553, SANS HA KT A v (BHGER O H D THHH) (2O TN,

MP10 Bairro Luis Cabral #t[X & #2592 AWAIBE SR ORI B, EN2 225138 35
m, BRSO ERIEAETRIT EN2 OAZIE,

B LU RRIT - IFC OBRBIBRS VA R T4 > (EJEHIER) 282 T
BY, SANS A R4 (FEKOD D) 600 LE->Tnd,

MP11 TuY s FPEOFLINCH D MPO2 OFTE 70 m ([INLE, BREY 7 &
2 5 GT 1TV, BEE O T3 AERII A A X — v v OfEliss & EN2 D45,
2 5 GT OEHERF OB L ~ULi% 74 dB(A), ZAUIEHRERTT « IFC O BB
BHA RT7 42 (LEME) THD 70 dBA) ZBZTWDHN, (EIEREOER
FIXRAA RZ74 LT,

(Source : JICA FHLAL)

(4) Hi¥

TSI G HUX TR < . VR IRV CEBME 225 4 m &) , HBIZEHTHY |
WA TRELNMERI L TWA, e Yy N PEMOHIZIZEE T % Mz oV T
3% 5 ARSI,

(5) HEH & 5

Tyl hPEMOIEIWER e —ATHDH, oL, A AL D Infulune
JNOMBEERICHEET I D EEZ NS, Ty 7 N PEMOME &+ T 5360
WICOWTHEHE S EASRINV,

(6) /KX
AR/ F%ﬂiiﬂj . TE5H 300 m 2 7idl D Infulune )| OEETIZH Y | ﬁﬂf'ﬁ'ﬁ%kk‘?‘/ﬁ
o — 7 Iz O~ a—T KN FERMER LV DT ICEICERTW S, BT

ﬂ?7kf3F7kE&7§)fﬁiLthﬁL“CLU’CkU 2 ODKFENENE L FEMO T 2@y, ~7 MNE
227N 5T A,

F7-. CTM (=7 MK J13ERT) OB T IR KIC L 2FOMENRH Y . 2 CTM
(BXOEE) OBEREREIITL TR TWD, ZORAKDFRII RN, iR KOFH
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& INIT L B ) RFEKIEOKEE, HE T KO, KEE OERSE, SEIERHEHNE X
bId, TuV=l FFERMOKIIIET 255/ OV TR S BEEZREn L,

(N KB
IuTx V7 NPEMOKCFHREEE TS0, iRKkE2S o7 7L, PEMEDND

KEEBRE Lz, Vo7V T EIT5101F, RO 4 »FT,

1) AEEMAKHOKEDRED (o7 n1)

2) TREHOEI Z§iiL5 Infulune JII (H2 7L 2)

3) FTREMITEW~Y T MBI (7L 3)

4) TEHMOBHRIZILE T HRARPEKE (BB X O EROEREOHKH)

WS ONMNEIIXK 112-11D0 LB, /-, EBRETONKEREDREEEZE 11.2-71TR LT,

Sample 2

@

Sample 3

Sample 4

(Source : JICA FHZAER)
H11.2-11 KEE=FV v FTHEDHLE
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#F11.2-7 B=F ) U FTHBEICBIT A KE

Sample Number (Concentrations in mg/l unless indicated otherwise) }I::?m?gzl;ir;i)water m?:i:tr:ybglﬁ;alth Sample 1|Sample 2| Sample 3 | Sample 4
pH - Value at 25°C 6.5-8.5 7.8 7.9 7.7 7.8
Electrical Conductivity in mS/m at 25°C 50-2000 55.9 4 460 4180 517
Total Dissolved Solids at 180°C 1000 324 31894 | 29598 | 3286
Total Suspended Solids at 105°C 14.8 171 142 76
Total Alkalinity as CaCO; 124 136 196 372
Bicarbonate as HCO; 151 166 239 453
Carbonate as CO; <5 <5 <5 <5
Chloride as Cl 250 250 90 17572 | 11830 | 1148
Sulphate as SO4 500 250 22 2614 2425 287
Fluoride as F 1.5 1.5 0.3 0.8 0.8 0.5
Nitrate as N [NO3] 50 50 0.2 <0.2 <0.2 30

E Coli / 100 me 0 0 0 14 8 47
Total Petroleum Hydrocarbons (TPH-BTEX) [s] (see detailed report) <0.001 | <0.001 | <0.001 | <0.001
Alkanes (see detailed report) <0.001 | <0.001 | <0.001 | <0.001
Ag <0.025 | <0.025 | <0.025 | <0.025
Al 0.2 0.2 0.278 1.46 1.82 0.266
As 0.01 0.01 <0.010 | <0.010 [ <0.010 | <0.010
B 24 0.3 0.09 4.41 413 0.56
Ba 0.7 0.7 0.095 0.032 0.048 0.091
Be <0.025 | <0.025 | <0.025 | <0.025
Bi <0.025 | <0.025 | <0.025 | <0.025
Ca 50 22 340 343 149
Cd 0.003 0.003 <0.005 | <0.005 [ <0.005 | <0.005
Co <0.025 | <0.025 | <0.025 | <0.025
Cr 0.05 0.05 <0.025 | <0.025 | <0.025 | <0.025
Cu 2 1 <0.025 | <0.025 [ <0.025 | <0.025
Fe 0.3 0.134 0.988 1.34 0.749
K 37 431 377 76
Li <0.025 | 0.25 0.21 <0.025
Mg 50 15 777 734 92
Mn 0.1 0.1 <0.025 | 0.069 0.469 0.364
Mo 0.07 0.07 <0.025 | <0.025 | <0.025 | <0.025
Na 200 200 68 10530 7852 747
Ni 0.07 0.02 <0.025 | <0.025 | <0.025 | <0.025
P 0.1 <0.025 | <0.025 [ 0.072 0.565
Pb 0.01 <0.020 | <0.020 | <0.020 | <0.020
S 5.73 585 538 70
Sb 0.02 <0.010 | <0.010 [ <0.010 | <0.010
Se 0.04 0.01 <0.020 | <0.020 | <0.020 | <0.020
Si 4.9 2.1 33 5
Sn <0.025 | <0.025 | <0.025 | <0.025
Sr 0.155 6.85 6 1.08
Ti <0.025 | 0.035 0.044 | <0.025
\ <0.025 | <0.025 | <0.025 | <0.025
w <0.025 | <0.025 | <0.025 | <0.025
Zn 3 <0.025 | <0.025 | <0.025 | <0.025
zr <0.025 | <0.025 | <0.025 | <0.025

(Source : JICA F#[H)

FORPIRTEED YT OKEZRGFTH L, ME HL ETHIE, TLVI=U A
IREETEDN pH AEMEVVRIL (BRMEDRZROMEM) TIET7 VI =0 AR ENE T 5720, 77
BB RIZEME TR, 72 L 3 0KIIESEZEATEY, HHE
LRy e ANV TN = TR T A F NI LAORENRE, £z, BRSO BN
%< CEEELEV, KIBE MR SN2 ZHUERBO RNEFREX O FKENFRIK & &

- WilEM - TV =
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AbND, Y74 OKNPEBLZEORGEMRIL S THY (47/100 ml) | HEHE - i
s « 7TV Ry « IV UL TR UL e~ T« F M)A -8
U UBRREE b minroTo, JRAWKFIZOWTIX, &% 7 /v% TPH/BTEX 1EIZ K> THMr L
72D, B ESniinrotz,

11. 2. 2 SRR FEIRIL
1) 2 AnZEERI

(@) 178Xy & AR Rt

uxy NPEHIZ, Luis Cabral #iXIZH Y | {78 FiX~ 7 F i Ka Mubukwana [X. (LA
AT 5 [X) & 72> TV 5, KaMubukwana X3 14 OfEEHX CHERRK ST Y | Luis
Cabral HiX|ZZH 6 DO F T b A A AL (2007 450 [FEFIAERF T 6,985 i) , Luis Cabral
HIX O O OFERIEER 11.2-8D L BV,

#11.2-8 Ka Mubukwana XD A O (2007 £E)

Area 1997 Census 2007 Census Growth rate
Maputo City 966,837 1,094,315
Ka Mubuwana 211,008 293,995 39.3
Luis Cabral suburb 33,553 33,800 0.7
% of population in 15.9 11.5 -4.4
urban district

(Source: Adapted from INE 1999, INE 2010 and CMMaputo 2010)

FHEHHIIT SR MEM T DITEE ARG L TR Y 20 FICAEEMX 2 E 4 5%
BENNWD, £, SEEHIXIT quarterdes & FEEN 2 EE CHXIZOEI S TWD, 20
quarterées ([ZIFF SV INTEY | ENEIITELFHE D, Luis Cabral HiX[E 83 @
quarterées THERK SN TRV, v =7 M PEMOJEITL quarterdes 39-40a-40b & 72>
TW5,

(b) £

Luis Cabral HIX DFEFEDERILZ OO TEEL T, BB, 2027V — NMUOFKEN KRS
ZHO TS, quarteréesd0 a - 40 b IZH DL EROFEORBRIT M Z UL < BEMIZIX
ART U FWBEDIL TN D, —ICEIT 2V, FRIVMNBRICAEG SN TR Y | RITE
HEDTZLTHD, BIETHDATWDHENZ,
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(c) #FH

Luis Cabral Hi[X1Z1X 3 DD/NFERER 8 D 3, FERIE 72, T3 D O/NER O AFEEIT 2012
ERFRT 5334 N, E7o, BEHE CTHEEZERT 5729, 2007 412 Dom Bosco % #E
EFRSL S AU, 2008 AFITIFBLDECATBUCRE T2 a— AN BN & iz, BAEDOAEEIL 266
No  [EIRZIZLARTO Maquinag HIXKIZH Y, Y2y =7 M PEHEMPWE SMEIZH D,

(d) frAEIREE

~Z U7« fiif% « HIV/AIDS &\ 7 fRIFAZ N, Luis Cabral HIX OER ORI T 0 ¥ =

7 NP EHUTEED Jose Macamo JEBEZFIH L T2 A3, [FPEIEL Malanga {£5H1[X
(Nhamankuku TifiiHh) (2% 5,

Luis Cabral #1X {213 FAKR = IRk 23 5850 ST isWn iz | fAERICRIER 20, F
o, TaYx s FPERICEET S quarterdes D REITITFE AR B A LTELE LRV,
[EIBRF R # A4  (Family Health International) O XEEIZ XV | BIFE, AREAOUE
ME LN TN D,

(e) AKfLAS
JKJE X FIPAG (Fundo de Investimento and Patriménio de Abastecimento de Agua) D& HE FIZdH
0., ~7 FHEOEZBICALDOKIEZ IR LTV D DI Aguas de Mogambique (AdM) TdH 5,
L7»L. KaMubukwana fifiifi> 14 OFEEHX D 5 H, AIM IZ X DAKEE KR L TWD D
1L 10 XIZ & EF 5, —J7, quarteirdes 39 (quarteirdo 39 & 39a-39f) & quarteirdo 40 (quarteirdo
40 & 40a-40b)Z R X, Luis Cabral HIXOFEROKFIIALOKELZFIH L TW5DH, Fiz,
<=4 —] quarteirdes (ZF 39 + 40 fH[X) (ZITAILDOKRKALG R H Y . FRNPZHEFIH T
HE Do TS, ZOKEKZET EN2 DN H D,

(2) BEFIRI
(a) R

TaYxl NPEMEZOEIETEMX TH 5720, 28 X oK F AT —H o4 RS
AR THHEL T DDA, BEITIZE A EfThIL T e, TEMELOZE X #IoAF
H1CIE, IO quoarterées DERDEBIEMSCHZEHDO hUEr a VHEEZHFRE L T D,

(b)

Luis Cabral #1[X |2 E I AME L 7= D% Inhambane M DEETH Y | 4], ~7 MNETHEES
ATz, Loy LA, MENEEFR OBIIII L TRV, quarterdes 23FTA 9 5 A&
H < OT 0 TH S, Luis Cabral HIX (21T 2EITREHAICESNS,
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(0 T3

a7 FPEMIBOERORNL, 74— F (PEME X)) . =7 2 - mEEz
BHETDLFEMEE, RLR, 2 A 5D TY, BEXOFRESPO (k7 v 7idEkstt) <
WIS TE < 7EE CThDH, Wb T e = FTEMN S AT,

113  [&] EBOREIEEHE - k&

11.3.1 %] HOREES L ERE

(1) REEEES

[ [EORRER - ARSI E L TRBY , FEOERETELLZ, TROMRE
BRICHEA SN TWD, 20955, HEREEESZR 11.3-11TR LT,

WG ZRERECH HBREEE (BEAE S 2097) X, [E) ECTORKEEFHEO T TITH
At BEAZREREESCRINZEIE - MfTT 2BORMEL 56D TH D,
BREEOF 2, BEEHICET I U TORAINEEN TV,

o  TROAEFKEDN LAY - ARRROEE2E SFICE W [BREOF|H &
EPR

o [BHAIIEE & HoTEROMAATEH L2 ARG - B OfR4E

o HAREIRDOANIERE Y

o TRZIMOLE

BREEIEIE, ERFMICNT 2D L NTREL] 2T RICHRIET 2 BIERHEOMGR L2 5%
IR Uy EEEE XM 5 R - BUFEF O & 5@ 2158HSEH Sh b,

#11.3-1 &) BOTELRREEEES

Description of the Environmental Regulation Legal Instrument
Title

e Environmental Law (Lei do Ambiente) Law No. 20/97

e Land Act Law No. 19/97

e Regulations on Waste Municipal Law No.

2/97

e Forestry & Wildlife Act Law No. 10/1999

e Regulation for Flora and Fauna Resource Protection Decree No. 12/2002

e Environmental Auditing Decree No. 32/2003
(Regulamento relative ao processo de auditoria ambiental)

e Regulation for Industrial Activities Decree No. 39/2003
(Regulamento do Licernciamento da Actividades Industrial)

e Standards for Environmental Quality and Effluent Emissions | Decree No. 18/2004
(Regulamento sobre os pa sobre os padrdes de qualidade ambiental e
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Description of the Environmental Regulation Legal Instrument
Title

de emissdo de efluentes)

e Regulation on Mining Decree No. 26/2004
(Regulamento ambiental para actividade miniera)

e Regulation on EIA Process, replacing Decree No. 76/98 Decree No. 45/2004
(Regulamento sobre o processo de avaliacdo do impacto ambiental)

e Regulation on Waste Management Decree No. 13/2006

(Source: MICOA)

(2) eV MUBEAINIRERNE
(@) &) EoBREALYE

BiRF S CLUEERMOBRE T € A X MCEH IS TA RT A AL EITHFIE L2V,
L L, BREOHE EFEFEYOHEMICE T 2 EEL EDT-1ES (Decree No. 18/2004) A3 AT
i, ThD EIA EELZTET2BOY/OIEREL 2o T D, ZOEFTORNIT, &R
BEOE L BEFEDOIHICE T2 EELZED S Z LIk 0 BERICHE SN A TERWE D
ARV 2RI 5, BT OREIL, BREICEER - HMENEEL B ETE
BB OPEZETEE OF N T S5, BHFOFREITIC OV TR, IEFTOAAMND 5 4L
WU, Z OB AT - R L, FHEICHEILSE 2 Z ERREDT o TV D, IEFIEKR
RERBE, KE, BHEREB LUOBREICOWTHEELZED TWDA, TOMOIERIZOWTIE
FREEENR R, BLEIC X 0 | FES £ 130 O BEES IS E D B L UEA ST LR - 1248
A BLOZOEEERE L0 - 1255.2,000 5~2 (8 MT OEI&NHEEIND, K 1132,
1133 KUK 11341 AKTmr =y MIBERT L TEEHOREEAME L P UEL R~T,

1132 [E] EORTERELLE
(Unit: mg/N m’ )

Sampling Time
Parameters 1 hour 8 hours 24 hours Annual
Arithmetical
Mean
Primary | Second- | Primary | Second- | Primary | Second- | Primary | Second-
ary ary ary ary
Sulfur dioxide 800 365 80
(50,)
Nitrogen 400 200 100
dioxide (NO,)
Carbon 40,000 10,000
monoxide (CO)
Ozone (O3) 160 50 70
Total 200
suspended
particle
Lead (Pb) 3 0.5-1.5

(Source: Government Bulletin, 02 June 2004 (Decree No. 18/2004))
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#11.3-3 KA EBFTIAR D KRETGRHE OPEHE%E

(Unit: mg/Nm3)

Activity Total of SO, NO, Others
Suspended
Particles
Thermal power 50 0.2 per day (500 MW) Coal = 750
stations (new) 0.1 per day (>500 MW) | Diesel= 460
Gas = 320

(Source: Government Bulletin, 02 June 2004 (Decree No. 18/2004))

#11.3-4 BENHEEDEOREREYE

Parameter Maximum Limits Parameter Maximum
Limits
Aluminum 1.5 mg/l Phenols 0.001 mg/1
Ammonia 0.4 mg/l Soluble Iron 0.3 mg/l
Antimony 0.2 mg/l Fluorides 1.4 mg/l
Arsenic 0.05 mg/1 Manganese 0.1 mg/l
Barium 1.0 mg/1 Mercury 0.0001 mg/1
Beryllium 1.5 mg/l Nickel 0.1 mg/l
Boron 5.0 mg/l Nitrates 10.0 mg/1
Bromine 0.1 mg/l Nitrites 1.0 mg/l
Cadmium 0.005 mg/1 Silver 0.005 mg/1
Lead 0.01 mg/1 Selenium 0.01 mg/1
Cyanide 0.005 mg/1 Surface-active substances 0.5 mg/l
that react to methylene blue

Residual chlorine 0.01 mg/1 Sulphides such as H,S 0.002 mg/1
Copper 0.05 mg/1 Thallium 0.1 mg/l
Total chrome 0.05 mg/1 Uranium 0.5 mg/l
Tin 2.0 mg/l Zinc 0.01 mg/1

(Source: Government Bulletin, 02 June 2004 (Decree No. 18/2004))

(b) HUERBEELVER K ONE B BR 57 AL vE
HEA 182004 THZ vy =7 MIBET AEREEE L JEHEEDHE STV RNWGEE,
(€| EBUFIZLL N O/ ET 2 HEAHRH L T\ 5,

e 7 7V NKEHER (South African Bureau of Standards)
o HHRAEEAEE] (World Health Organization)
o YT (World Bank) — [EHFE4 @At (International Financial Corporation)

1) FREEBICET M7 7 HEF KRR L

BRbEHER L ORI A MEIZRE 2 =) E DS (Decree No. 18/2004) 1%, PMyy. [ FiX
WEER K OBREICRET 2 RELRE L TV W=d 7 7 U o OEZEKRKEREEHEUE) 1
ENd, ZDOHH, PMyy & TIXWVEEIZEIT 2 %A 11.3-5 L3 11.3-6 IZ7R- 7,
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#11.3-5 PM, IZBET 2 RKREEE

Pollutants Average Period Limit value Frequency of Compliance Date
in ug/m’ Exceedance
PMi, 24 hours 120 4 Up to 31 Dec 2014
75 4 Up to 1 Jan 2015
1 Year 50 0 Up to 31 Dec 2014
40 0 Up to 1 Jan 2015

(Source : Air Quality Act- (No. 39 of 2004) (NEM:AQA), SANS 69 and SANS 1929:2005 Ambient Air Quality)

#11.3-6 BT IV U A O fhE%E

Classification Description
Slight Less than 250 mg/m°/day
Moderate 250 to 500 mg/ m*/day
Heavy 500 to 1,200 mg/ m*/day
Very Heavy More than 1,200 mg/ m*/day

(Source: Air Quality Act (No. 39 0f2004))

2)  [EEECRERER] (WHO)
BB IRAEEHEAIZOWTIE, # 11.3-7137 7 WHO OE¥ELEH S TW5,
#11.3-7  WHO RKBRETA K74

Parameter Guideline
PM;s 10 pg/m’ annual mean
25 pg/m’ 24 hour mean
PM,o 20 pg/ m® annual mean
50 pg/ m’ 24 hour mean
Ozone (O3) 100 pug/ m’ 8 hour mean
Nitrogen dioxide (NO,) 40 pg/ m® annual mean
200 pg/ m’ 1 hour mean
Sulfur dioxide (SO,) 20 pg/ m® 24 hour mean
500 pg/ m® 10 minute mean

(Source: WHO Air Quality Guideline Global Update 2005)
3)  EEEEmAt (FC) - HERERIT I —T

[ | BN IR S (C BT 2 FAECHR S A L7s W 2| IFC OREEFAERETA KT v
THE SN TV DEE IR D EEAENEH S5,
# 11.3-8I2 IFC DEEH (24R DB HENE (TR S L ~v) 2R,

#11.3-8  IFC DEEFICHROIRELAE

Receptor 1 Hour L,., (dBA)
Daytime: 07:00 — 22:00 | Night Time: 22:00 — 07:00
Residential, Institutional and Educational 55 45
Industrial, Commercial 70 70

(Source: IFC-World Bank Group Environment Health and Safety (EHS) Guideline on Noise Management, 2007)

PEAKIEHEIZ DN T, KRB EFTICET AIFC-EHSD T A KT A4 > (20084E) 12/87 —~
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VAR L RIEE =AY VT REERD D, ZOHA RIA ATRD L HITED TS, [H
KTA NZA4 2ANE DNHEDANZE B X F S PEAKIC I X S, F o, FHEDL
T F51T S HEKFEHE T, INHED KA « HFE > X 7 A D FHEFS L OF DL IIE & &5
WD TRIE S, MFEKIZEBEEAK TS LB5E0T, EHSD—MRT 1 FZ 4 273 E 0 S K FHIX
NS E DN TRIEZIN S, IS SR DA N 74 N1 T, 25 DFH & 7%
1P TOBEDIEIZD S LI ), [FHEE IEEELFEHFLDOIFIEE RS D TH S, Z I L
FHET, PR DR S RIC, L5 F 7o TR D HREERFIH] 795 % LU DIFIH (T
FERFRNIZ 60 S H G & L THE) 1200 T I 0 < TIR 620, Fo, BHFE DF
IFIC Lo TIREEZ BT TERVGEIE, BRIEET T XA ML > TZAEZIELSET S 2
&l . B3N T A—=HIZH EDNWTHEKRTA RTA v &R LT,

#1139 IFCHeAHTA RT3 A4 v

Parameter Unit (mg/L, except for pH and Temp)

pH 6-9

TSS 50

Oil and grease 10

Total residual chlorine 0.2

Chromium-Total (Cr) 0.5

Copper (Cu) 0.5

Iron (Fe) 1.0

Zinc (Zn) 1.0

Lead (Pb) 0.5

Cadmium (Cd) 0.1

Mercury (Hg) .005

Arsenic (As) .05

Temperature increase by | e Site specific requirement to be established by the ETA

thermal discharge from | ¢ Elevated temperature areas due to discharge of once-through cooling

cooling system system(e.g. 1 Celsius above, 2 Celsius above, 3 Celsius above ambient
water temperature) should be minimized by adjusting intake and outfall
design through the project specific EIA depending on the sensitive aquatic
ecosystem around the discharge point.

(Source: IFC-EHS Guidelines for Thermal Power Plants, 2008)

11.3.2 TE] EOREEEN S E

(1) BRIFEREFHAMRL D IERIRIL
BREEAGEM (EIA) 7 u® ADOMEE L TH LN DIES 452004 (X, EIA % %k - 54 -
EHTLFIEZEDZHOTHY, BERICKD2HBIEBOT X TIZEH S5,
EIAMIEIZ LD BEa X B E L TEEIN TS EIA BHZ (técnicos médios e
superiores) DA% £ | [ETEIA ZFEMT 52 LN TE D, BEa L& M, A -
EANEIZa =T AL LTRSS T RIT I 59 B8ORS T S FELLEDSE
BRRBRNESR I NS, £, Yav=7 b wx—Ux—L LT EIA #EEICBALATED
O T\ SMFRCREND, —T7, SERER €] EANT EIA 2179546, [E)
ETEABRER SN TWAEREICINEZFELRTIUI RO, 510, WEICHER I
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HRoO7aY =7 F&2IZU O, EIA F— 2O BEDOERE EERICET2 U XA FofEH b &
BT onNTWA, £, FHFRAIEICHONTE 131001 TE AL IRET S,

F113-10 FFRUTFLH

Required fees Amount
Issuance of Registration Certificate for Environmental Consulting Firms 30 million MTn
Issuance of Registration Certificate for Individual Environmental Consultants | 10 million MTn
Updating of Registration (every 3 years for environmental consulting firms) 15 million MTn
Updating of Registration (every 3 years for individual environmental | 5 million MTn
consultants)

(Source: Country Report, 2007-South African Development Community Handbook on Environmental Legislation)

Q2 Fmvxz FOFE

@y vyl b OBFEEIT I —

FuYxs MIBETHRET 2 AL MRS EREEIT, PHESI D EEORAELT, &K
M MR, NASZICE > TRES, ZRLICESHT, a7 M, BECBLIET
RIS U THERE SN, LFTOWTFhncaEIn s,

o NTHY—A — BREIZHE Lb\%ﬁ’iﬁ%ﬁiafﬁ“ﬂ%@ﬁ%w %@?ﬁbmﬁﬁi EIA
HEOMBE LICGEHSnTnWba e yer b, BRI, BEF. &ER (F
J£ 110 kV THIER 10 km 2L E) | ﬁxﬂ4f74/%&EESMQUﬁ®@:
MhTI)—DT Y s ML, HAVA”@%E%&UWF£EJW®¢W
MELRIND,

. ﬁ?ﬁU~H—%®%@W§ﬁHAﬁE@HE$2:ﬁﬁgnrméfmyiy
H AL SRR B ZMED = WHIBIZ B LTI BITRETH Y . TORER
%@%I%ﬁTﬂ)~A®7B/I7%&%@¢ékm§m Wy Y

@7myiﬁb X, MSBRE#REE (SER) OANERIND,

o N7V —C— ZOIFHNENEIAHEDEES It Tnbsd ey
b BREBEICBIIT T MBI OO TREFIIEBIETE L -LIIH D, EIA 4
JAE7-13EEED DPCA IZ X VW, EIA £721% SER TGRS 5,

(3) REREFMED S vk X
RGN (BIA) O 7' vt A EERER A2 LI FICHAT 5, £72.EIA O FIEEZX 11.3-1
\ZRT,

(a) HFELHEAE
IaYxl FOREFIL, TIHERENS S S5 E (Preliminary Environmental Information Form)
(CHBEFHATLA L, T E MICOA E72TYaE0MN OB F2 (PDCA) (ZHEH L7
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X7 5720, MICOA F721% PDCA X, ZTOFWRICH & 0%, FEFE-IX T2 5
MWL, 70z 7 hOIT I —Z2RET5H,

(b) FEATHEEM:E Pl MEE L Aa— V7 DOEFR (EPDA)
AT AV —A T aY s MIE EPDA OIER NS S Hivb, EPDA TiE, BREE~D 2
TR L. EIA OxtG L 72 D85 - S EEFRHEAZRE L2 TR 5780,

(c) BREEFHA D TOR

4R~ E (Terms of Reference : TOR) &%, Beka VX k. 7 dV—ATav=
7 MZBT S EIA LYLVORFE, £33 T AU —B 7Yy MIBITS SER LLD
A A TR T HERICHET T N E FIREL ED-LHETH D,

(d) FE - KRBT ER

AT AV —A Fuvzs N TIE, EIA OEfEIZHSLH, TOR % EIA Y RICEH L, HFE -
KB EZ T hEe sy, —F, 73U —B 7Yry=7 T, FrfED DPCA (22
NETRH L, 5FHE - KRZZ TR o220,

(e) EIA #HiE#E L SE HhiEE
EIA #55E L SE fEEIL, ZNFEIA YR E 1L DPCA ITHH L, #F#H -
TR B0,

ot ADRAN

Bl
il

k=i

1

H mERZmM7at=x

NT7TIV =AY/ FTIHHE LTRSS e e ARKRHEH T oNTEY e ye
7 NMZEAT 52 BTROBHSCERZ a2/ N7 4 — KRNy I THZ ERMEL X
N5, 73V —B7rur=r NOLE, TRBINIMEETH D,

(g) BEREDATY 22—
MICOA 35 X TN DPCA A& IC B+ 2 AT Fo LB,

F113-11 ITITV—TLDEBEERERAT V2 —)b

EIA Process Schedule of Decision-making (in days)
Category A Category B Category C

Screening/IE 5 5 5

EPDA/TOR 30 15 -

EIA/SER Review 45 30 -

Public Participation Process 30 days optional -

(Source : MICOA, Article 18 of Decree 45/2004-EIA Regulation)
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(h) BREEFFATAE

BREFFAGET, 70y =7 bOBT 2 —IZ6 U THTE DEBEIN A bivizd B MICOA
F721% DPCA (BbDHWIXZEDWTT) BDINERITT S, sbIILLTO LD,

o WTIAV—ABIUVUBTuY =/ FOBRE I —FERFED 0.1%

o WTIV—CTuP=V hDOREREBE—BERED 0.01%

(Source: MICOA)

X11.3-1 [£] Eo EIA 7u®X0OHE
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(4) REEAMHXWBEREICBET D 2HA NI A Dl

K7V xy NOBREMREEREZIT 510472 0 B R & 30T [JICA BREFEAAE
BHA RTA4 ) (20104 4 AfF) ThsrH, ) EHORBEEEESOERFELE O
WHAT/R o0z, S BT, VT rY =y NOBEREREREASHERDADENDHSITRFTINT
WD ZEEHRT DL, TUT YT (ADB) OBEBURK T A KT A > ekt
RE LT MFORER, 2N D3 2DOLEDONEFIZE LWERITRD bRroTo, £11.3-12
X, Ty =7 FOBITIZE L, JICA, ADB B LD £ EHBIFNFE ST 5 EEEHAR
EFHZ R L7 b O TH D,
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#11.3-12  JICA, ADB B XU v EENAESEFIT 2REASHNEEEEDOLE
KR EIH JICA ADB e EE/R
15 S BH 7~ PEET Y AA L MREELZTRT [ PADBO T Y= MIBETABRET | > BEET7 R AL MREELZ FTTRICA
OFEREGRE & —RITRICARH, & AR NREELRIERGRE L — B,
BIZJICA DFR—L_—T ETHAN e B A BA,
Bﬁo
TRz > HERZAMEICET S JICAFRSHC |» BETEA AL MIBWTARHE | PEIABAIOE 135%1ICky ., BETE AR

X o THES MO MLEM: 2R,

PELAEWVWEAERBRLOD LT
. 7mavzs MERFIZTn Y
7 NEAFR L, MToORERRE
(Frlc BB LEZZ T 5 THR) &
HTH L AT,

P>HTFAV—ADTa s NOY
a. e ve s MEREIL RO
VBRI TR E
W REBEROIHRE R Z BB
THICOFEBIRE AT 5 Z
L,

>»HTFAY—BDOFrT s hDO
G, 7a vy MERFEIIMEILS
U, #HTOFERRE & i#ET 5 2
L

EirH 2k,

> BTV —A-BOTuad s FOY
AMEYFIT o s FORBEYS
57N —78 L OHITTO NGO & 1
mTHZ L,

> WTFAY—ADOTal s FOY
ALY FiFb e LD 2F, AR
BAITO Z & (1[ENE EIA O SEMESE
W, H 9 1T EIA G ELERED
SEREEFS KON ADB I X A @il 2R o
Al o F7o. AWK OEE A EIA
& SEIA HEFICFHHDO Z &,

v MEREEOERERE IR D2 TTRSM
D ER 2 BLE,

> VBTN U MICOA 23—k i D& R
HazmL., S -EHOMGFEMIZE
WTABEZA I ENTE S,
P>HTAY—ADTuaT sy NOBE, R
SHININE, W7 IV —BDOTay=7 b
TIHMEE,

PN —T 4 7 IEBIED 15 BRI E TIZ
HmL, FIEBEGREOTXTEHMHFL, B
REM<Z &,

=7 U — FiEE#t

> KM IEE MMEEREEZ &b
YTu Y=y FOBEA. FHEEHE
ERE - AKRTDH L,

> AR ChiuX, RRITot—7
H— Rfggl (OP4.12, Annex A) 3
B A FIEZFEEFHMICEID A

> ADB Ot —7 H— Rfg&HILI T D &
B0,

a) Moo RFESt

b) BREEfEET

c) FHEHEFHIFEEFRE
IhoOfEHIZ, BT a Y7 bR

>R T2l ORBEZITAERD
HEE - MifE - SEIRICo VT,
MICOA N = X —tt&EA & R,
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TR

JICA

ADB

M) EHEMF

nnze,

> R T BT ER ORI &
e REHE BREEASEEICRE T
HZEDMOTED ) L LTHEE
L. EREOMEESICH &SN T
INEARTHZ L,

> ARECThHIX, HREITO'E—7
H— Nfg#l (OP4.10. Annex B) 287
¥ 2% I & Mo REHEIZE D A
nasz i,

2 REICAFIROHFZ 26T 2
EDRRNE D ETT RS HERHE
EDIZbDTH D, Eio, HRmgHE
DN L BREDOREEZ B & LI A
R4 ThdH D,

IR OEFA

> BB ORRIE 2 R L, R LA
WEE TR/ RICHI A A Z &,
>R AT T D BRITERER R OR
WA BB T 52 &, FIURARAHE
ThiuL, BB IR E 7= 135/ NR
WZMZ D FiEERFTHZ L,

> EREXRoOWT e b o TH R
% [BBEC X 72 WA I &
THI L,

>E=X Y 7RO PR S,
Gl7e 7 a—7 » 7 FH 1 - i) B %5
ET DL (EEOEEOE T L E
SIEEEGT) o £, HARE
WENTHEIND Y27 MC
DN TIIMREE 70 BREEAE BRG] A 5%
ETHZ L,

> 7uvel NOREHT, SR
RMESCEH - EiicEBE L, %
R A =g h el I B i R
(BREABRSC [EXE] Lo
BE, BIOMNBRZEOFME & ko
TEZEGEEND)

> 2003 4 10 A oEHfEEIZ LY,

BTV —ABLOREICEE S
TAHENTIV—BDOTay =7 M
SNWTIE, BET A AL FO—B
& LT, BARM iR ROBREEE
=2V TR HIE EORY P
(PHEZGT) ZED-EBREE G
| (EMP) #{RETHI &,

>EIA HAIOH 2 ki kv, FHEodik 24
O, REREK - FETDHZ L,
>EIA/SER 5 (CEREEE G m (B Fnxt
W wBE=_H ) T BRIEHE - T
IEXPR - BREXIR) #0452 &,
>EIA BRAIOFE 24 52k, 73V —A
EBOT Rl MIOWTEMMIZHE
& BEAEZITV, BREEHEGE (EMP) 28
WONCEENTNWD Z E2MRTH
L,

(Source : JICA FHZH)
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11.3.3 & EHD EIA #5 2 &kE3 2R

(1) REREFHEE (MICOA)

BREEIGEIFAESY (MICOA) X 1995 TR ST, £ HIIL, EREREE HEE
%ﬁ\%ﬁﬁ%-%%mmﬁ\%%éﬁ&@@%_iéﬁﬁﬁgmﬂﬂmi#\ﬂﬁ_
L DOFE - T a7 T A - J5EE - BRETEEICB W CRERABE I TN D Z & 2R
T HRIZH D, MICOA DRk OHEEA X 11.3-2127R77,

MICOA (%, BREEFCESHAMN, FAREIRE L, THOR G, BREEERRBA 7 3 X OBAR G
ZHET L 5 OO THER SN TR, TRENNZTOEHLZBEITL T\ 5,
BRBEiE L L CHRID D IES 20097 Z 3 BB ha T3 < . 1999 45 12 A, EIA
YT LM BIA BESICHE L., ZhiZE by, FHEERZEDHEMFICL
DT — LR E AL, EIA P L BRESEE AT om0 b & BB 22T L T
%

I BT, BUFOMGT SHEBURIZ LTen - TEBZ3{T < MICOA [FINFEF
mmm)%=jb Z[E 10 M CEREMEOFEZ > T\b, FHIELT, Zhbo
INBRF S O&EENL, PRBUFOREIES - 78t - 1@ (BIA OBAIE A N4 %25
ﬁ)%%ﬁvAmeﬁﬁé_&_%éoﬁf\MﬁH@k¥ﬁﬁﬁﬁﬁ%W%ﬁﬂb
TEY, —HTiL EIA NS L2/ E 72> TV D,

(2) REREBICED LS ZDMDET

(a) EFREEHEFIPIMZEAS (National Commission for Sustainable Development)

Ilgiﬁ%fi%ﬁ??ﬁﬁ§§§§Eiz:‘iﬁﬂﬁ?ﬂﬂ%i/\éiﬁﬁ?ﬁl/'fibK) 2000 4F 10 H., BREEHEAREDSR
ZH EDWTKIL S NI, ZDOEHIL, REEFICET 255 0 it & & 4 0% -

ﬁﬁ?évkuﬁéo

(b) BEHTTEHFY  (Ministry of Agriculture and Rural Development)

JREE - BIE - AR - IAEEMW 2 BT AHR BRI OB BT L HERE AT 5,

(c) ?ﬁﬁ@?é@]%@%% (Ministry of National Directorate of Forestry and Wildlife )

ENZAR - PREXIMTITI T Dbk & A OE A YT 5,

(d) B E-IIRGE l:”éx FRPFREE2 (Ministry of Tourism also known as Directorate for

Conservation Areas)

ENAR (OB TOEHETIZHLEDERS) ORELHYT 5,

(e) 7/KPEA (Ministry of Fisheries)

B4 3/1990 OUKPEIE) 126 &-3& . YK « MKIFEERIRDIZN, WK « MEKBIHE LR

BT 5,

(H #@PEAE  (Ministry of Trade and Industry)

KHEZRBRFE 7 1Y = 7 MZBET 5,
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Institutions under the Mnistério para a

Coardenacdo Ambiental (MICO A)
i National
Environment Fund
Minister and Vico-Minister
. Training Centre for
Land Planning
Provincial Directorates Goneral imspoction
Centres of Sustainab
s Development:
Permanent Secreter y Rural, Coastal, Urban
(To b nominated) Minister's Office
National Directorate of l Department of Department of
Human Rescurces Administration and f inance International Cooper ation Lege! Department
|
| | | |
Naticnal Director ate of National Directorate of Naticnal Diroctorate for the
M“m:ﬂmo:;t .0f Mai tof Ervironmental Impact Promotion of Ervironmental Nil‘:‘m’:‘ Dun‘aonlo
Nntumi Resources Assessment (EIA) Awarencss g
Department of ug Department of " Depar tment of Department of I Déparument of
Coastal Zone (DGZ) Quatity Control Environmental Auditing Training Dissomination
Department of Urban | Department of Natural L o R
Erwironment Resources Corsarvation NRIGHECEENA v
Office for the Coordination |
of Conventions

(Source : Country Report-South African Development Community Handbook on Environmental Legislation)

K11.3-2 MICOA DA
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11.3.4 BES a7 FOBITIY —

1) ey rOITIY—

TV =7 BN (EDM) 132012410 A 11 B, #REShATWLH 7 mry =7 hOAT =Y —
155~ <, MICOA A& DPCA IZHFEZEZRH L7z, MICOA IXZZNEFAEL, M7ry =
NeHT ) —A & L, EDM IZZOARGEES 2012 410 A 23 HICZ#H, AT LERICE
D, KTz NOAT IV —ERETHEICLTOFENEFE I NI,

o Tuvx7 FOME——EIA BUEOHEE 1 IZRR#Snh T 7ey=2 b (BERRIC
(X, #EHE 110 kV THUIER 10 km DL EORERRZ & & 72 5 K3 EFTE LUK ) HERT,
IEE Skm LA LD 284 F 54 )

o TmUx/ MNITEINDEEONE, WM., #FFs X OHEKME

o  TmUx/ MOSHUIERBRERICIEEE F 7 XMBNIC I KT T RN

o WEOFWIMERLIOY €] EOBRBEAEE - ITME O - EFREEUE~OYEILO FTREM:

o Tm¥=V MUY 5 FRITE R

o BEEHHE T ITEE M

(2) EDM OE®

EDM I MICOA 2MEE T % EIA FIE(X 113-1 0hT TV —A 7P =7 MIET 2 FIEEZSHR)
WLy, BEFATORGICHERBELZHRLL2bDET5, ZOEHENAT Y 2 —/VIEE
113-13IR"T BV, 2B, ZORT Y a—/Uid, JICA DIEHRBIRTEE (THRARZ I S
TRBEASEEREDOMR R EZLAE) 1TES<bDTH S,

F113-13 ¥y MZBIFAARXREIA 7ok ADR ¥ 2—)b

Broad Tasks/Activities 2012 2013
Oct | Nov| Dec [ Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

Application to MICOA A

Consultancy Service Procurement Procedure

Commission Local Consultant for follow thru

activiies on JICA ESC Study —

Follow thru activities and EPDA/TOR submission |

MICOA's decisions on EPDA/TOR —

EIA Study e ———
Approval Process of EIA Report —

Issuance of Environmental License H ..... (

(Source : JICA F#[H])
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114 REBR (PuzdrFvariagt) okt

11.4.1 vV =7 MEEHORE

K7y x7 NOSEHGHTE LT 2 DOBEMTA MBARGE S, T72bb, 7 —3x T3
F#t (Beluluane Industrial Park) N WA K (R LT —FRH A K) & CTM OEHN O 1 ~ (CTM
AR ThHbH, LT —F LEMMT~ 7 NEIERWICH D . ~ 7 MiliOFLE) B I
18km, ~7 FENGK) 20 km ONEICH D, —J7, CIM 1T~ 7 M OHLED S EIHK 3 km D
MEIZH D, DWTIOERRREASHNZ2EETRD 5T (WM OFEMIZOWTIEE 3 &
B | BREBEESZVESCRENEEEO S CTHEIT o7, 7ay =y M A FOIREITE
L. LFOFEHENZFE I N,

o THFIHOHNE

o BAFKIGD LMD HIFE

o T IUEBABIUEHOES S

o MBS

o HEMARICELRIKKANHS
o HEEVREIREIT A&

o FIMFREZ2/KIR « K&

o WYIRHEIY AT LD
e i AIHE CCGT DA

HL@%@Z))%*UWTTéE\ CTM ‘H‘/f ]\@jj‘ﬁ)\i Dﬁ@]k%i Enéo 2% 114-16i\ JICAE}%E
B 1 KB TR HRRAT LA T 5,

F11.4-1  BERYVA b OLBREHER

Criteria Proposed Sites
CTM Site Beluluane Site
1 | Land use Industrial use/Mixed use Industrial use
2 | Area size for development 3.7 hectares 1.5 hectares
3 | Site accessibility and ease in land | Easy access during transport | Easy  access during
preparation and land clearance transport and land
clearance
4 | Topographic condition of the site Flat Moderate
5 | Maximum applicable output based | 100 MW or more 50 MW
on transmission line capacity
6 | Availability of fuel gas volume 6.0 MGlJ/year 3.0 MGl/year
7 | Availability of water resource Sufficient water resource Insufficient water
resource
8 | Applicability of appropriate cooling | 3 applicable cooling system Cooling system option is
system alternatives: once-through, wet | limited to air cooled
cooling tower and air-cooled condenser
condenser
9 | Availability of potential | Prospects for wide selection of | Prospects for selection of
configuration of CCGT CCGT configuration CCGT configuration is
few

(Source: JICA 2L )

11-32



EY U — ERH A K REEITREFEEHNHE T AT LA

11. 4.2 W™EI AT ADFELE

FEBATZHE M AR m A 2 A7 S 3 —im A7 Am A L O EREKEGD 3 5 Th D,

ZORPFUTEE L TILL PR B E ST,

o ERETAYMIE
o LA
o EEHIMNIE
o EERH

o EELHAM

o TATHALAA]

BHEIS AT DO el

#11.4-2

PGSR R 1 IBIHIFRA ) 22 11421277,
BEID AT AOBRREER

Criteria

Cooling Condenser System

Once-through

Wet cooling tower

Air-cooled

near Project site
(Maputo Bay and
Infulune River)

Maputo

Considerable impact on
the coastal zone including
near shore deformation,
coastal water quality and
sea-bottom sedimentation,

marine ecosystem
including fishery, sea
grass, benthos, beach
vegetation including

mangroves, etc. caused by
the change in ecosystem
conditions and increase in
temperature of  the
discharge water

Considerable impact on
the carryover when salt
and other contaminants
are present in the water
droplets

condenser
1 | Environmental Uses sea/river water for Uses fresh water for Doesn’t use
consideration cooling (about 7,000 cooling (about 300 m*/h) | water for
m’/h) cooling
Abundant source of water | Water is expensive in Considerable

impact on noise
and vibration

2 | Technical
consideration

Highest plant efficiency

Lower plant efficiency by
vacuum level

Lower plant
efficiency by
vacuum level

3 | Administrative
consideration

Requires approval from
Maputo Port
Development Company'
for the use of the coastal
zone

n/a

n/a

! Maputo Port Development Company is an authority that operates and governs the Mozambique ports of Maputo and Matola. It holds the

concession to manage, construct, operate, develop and optimize the concession area until 2033 with options to extend.
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Criteria -
Cooling Condenser System
Once-through Wet cooling tower Air-cooled
condenser
4 | Duration of Longer construction Shorter construction Shorter
construction period period construction
period

5 | Construction cost’

Relatively higher
construction cost

Needs construction of
new intake system and

Relatively high
construction cost
comparable to once
through

Relatively lower
construction
cost compared
to once through
and wet

pipeline condenser
system

6 | Estimated lifetime US$ 360.3 million US$ 357.3 million US$ 340.2
cost® million

(Source: JICA FH#R)

11.4.3 Bud7Fvay (REEZHEELRNE)

$7m9I7bﬁ£wéﬂ&wﬁAlmMm\MEfuyxﬁbﬁ%%ﬁéifwﬁ@\@-¢
ﬂﬁﬁ’]iﬁ EHDOERT Yy v 72D 572012, M7 & DOEBEIT < D Ressano Garcia X2 &% F %

ﬁ@¢@ﬁXkﬁ%%%W6%ﬁéﬁﬂﬁé LIt TFREND, ZNHDT A KT %
%ﬁﬁﬁ@%mﬁﬁﬁé_kwg\@ﬂ%%%%&L@wﬁxzyyyﬁﬁ%ﬁﬁfékﬁ%h
B, 5, A7vY =7 MICCGT FXAMBELTEBY, HAZ DU AL g L CREDE
NE, MUHAETEINVEZ OBENEHKETHZ &#T%é Tbb, BAREREHTZD O
COHEHBEN DL 2 LI AT » FRd D, HlZIE, 100MW #kD~N—2 1 — RIEFEFT 2 87E
LEZBa,. A7aVeZ MokoTH AU DU ROBEH A2 L2 L &0 CO, PEHHIRE
LT EBVRAE IS,

IELERY COr Il R D Rl L

EREH T 0 100MW

RIRAI R« 83%

LHV/HHV £ : 0.9019

ATy =7 hOHAERE (B 50%@LHV) : 5,804,459 GI/4F
TV s NOFALERE (B 4% @LHVY) : 6,595,977 GI/AF:
RIXHT A D CO, HEHIFREL = 0.051 tCO,/GI

CO, DHEHHIEE: : 40,367 tCO, (=(B-@D)*®)

SHCECECRONCONG

2B Y=y AR FOFEMITIEEZZROZ L,

DREME TS ONTIZ 10 HEBROZ &,

* Environmental Pre-Feasibility Study and Scope Definition for Mozambique Gas Engine Power Plant (MGEPP) Project in
Ressano Garcia, Mozambique (2011)
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REMASEEFED TOR

Environmental and Social
Issues

Survey Items

Methodology

1 | Air Quality

Clarify environmental standards
Review of climate data including
temperature, humidity, wind
direction and speed, rainfall and
solar radiation in nearby
observation station including
hourly/monthly highest, lowest and
average data for the past three years
Establish air quality condition in the
Project site for NO,, SO,, dust/PM,,
Identify current air pollution
sources

Evaluate the impact

e Collection of secondary
data

o Field survey

o Interview with relevant
agencies

e Field reconnaissance
Survey

2 | Noise/Vibration Level

Clarify environmental standards
Establish baseline conditions of
noise level in the Project site and
surrounding areas

Evaluate the impact

o Collection of secondary
data

e Field survey

o Interview with relevant
agencies

3 | Water Quality

Clarify water quality environmental
standards

Establish water quality condition in
the Infulune River including the
following parameters: water
temperature, pH, DO (dissolved
oxygen), COD, BOD, SS and
coli-form

Evaluate the impact

e Collection of data

e Field survey

e Field reconnaissance
survey

e Interview with relevant
agencies

4 | Waste management

Clarify waste management
standards including waste water
discharge to rivers

Predict types and generated amount
of construction, and

Evaluate the impact

o Collection of secondary
data

o Interview with relevant
agencies

5 | Social and economic
conditions of the

Clarify social and economic
conditions of communities

o Interview
o Simplified survey

communities surrounding area of the Project site
surrounding the Project Evaluate the impact
site
6 | Stakeholders’ Clarify views and opinion of people |e Perception survey
Engagement about the Project o Stakeholders’

Clarify environmental and social
issues that are important to the
people

Evaluate stakeholders’ stakes,
interest and needs

meeting/small group
discussion/consultation

(Source: JICA FHZ )
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HH# ;. [Mozambique Gas Engine Power Plant: Air Quality Impact Assessment 2012 |
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#1182 KRREDOHEERER®EY v —7 OREENE L OB
(BT : pg/m’)

HH R EHLE—7 EU IFC H A
SEHIE BRERALUE Limit Value EHS General Guidelines BREw AL UE
TR AR 10 min. — — — 500 —
(80, 1 hr 800 350 — 260 (0.1ppm)
24 hrs <0.01~5.36 365 125 125 100 (0.04ppm)
Annual 80 20 — —
T rEFR 1 hr 400 200 200 —
(NO,) 24 hrs 2.66~19.51 200 — — 75~110 (0.04~0.06ppm)
Annual 100 40 40 —
R IR 1hr — — — 200
(PM,o) 24 hrs 12.6~78.4 200(TSP) 50 150 100
Annual — 40 70 —

H: 1. IFCOHA RTA 2 TIEYHEEIZEER 2GS, WHO OfEZERA LT\ 5, b, ik 7RI Target Value 7> 5 Guideline value &\ o 72
WL ODDBEBEOHIENTEHINTEY . 22Tk, BaMERE <, FETHE STV D BREERYE & R O Taeget value 1 708k L7,
2. EU, “Council Directive 2008/S0/EC of the European Parliament and of the council of 21 May 2008 ;
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2008:152:0001:0044:EN:PDF
3. CHR, “RKUGYITLR D BREEELUE”, hitp://www.env.go jp/kijun/taiki.html
4. IFC, “Environmental, Health, and Safety General Guidelines”,
(Source : JICA FH#A)
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(c) TR
W OYLBEAT K ORFFRRATFIZOWT, FRRDOER L0 Y ZAREHET VEER LT, TE)
DERFIRMED R R r— o T, TRIZIT I,

B OEE S

2 ERTRY 2
C(x,y,z) = Q exp Y - | exp L Heg) + exp _(z+He2)
2ro,o,u 27 o} 20, 2o,

ZZ T,
C B FEREE R(m) Him oo A
Qp : HEH E(g/s)
oy : KFEFMD /T A —H (m)
oz : BRE ST D /3T A —H (m)
u o JEGEE (m/s)
R o R & GRS O IK T FERE(m)
z T EEE
He : A% E (@m)
He=H+AH
H: %85 (m)

AH : JBEZ2 b5 & S (m)

RS
< >
Q

27w-0y-0,-U

{ { (He+2n - L)Q} { (-He+2n - L>2H
expy — 5 T expy- 2

3 20, 20,

ZZ T,

Qp : HEHIH(g/s)

oy : KFFHMD/3T A —H (m)

oz : gRIEITAD /3T A —H (m)

u A (m/s)

He : A %1225 (m)

L :{RAJEEE(m)
(EEMTHD, L=He & LT0)

n c SOREE (=43 L L72)

C(x) =

I DM

n
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<HFYURITITNET Ty a>
BRNEREE SIZOWTE, LT X 22, EFonEREInZTHE Lz,

He = Ho + AH + AH'+ AH"
He : A2hEZE5E (m)
Ho : JZEEE S (m)
AH: ER&E (m)
AH' : JESED B 5 B8 LT 7 v — A OK T 4y
AH" : B DL ZE LT 7 — A O T4

(@) PEHEET

BUE, FHEIL CWD T AZ — BV ORFFEENG IEBTRICTHW D PR T 2 &, R
FOERBAOPEHEE LT, £ 11.8-31R T Z Hv =,

7B, EHEN D EZMRIWIL, THITIEITNTBIEERICRDI DL L,
Flo. HAZ—E 0O OFERIRWE TR EEN T W zH, FHIL THZRN,

e
hf
e
o

#11.8-3  HEHEET
v e Bk BERX
A H w 5 e RRAA
BEHH T 2B (BY) Nm?*h 381,960 381,960
HEH o A °C 117 117
HEH A i m/s 18.8 18.8
HZ2 0D FE i X m 30 30
E R L PE & kg/h 18 18

I LIRRKER AR OETH 5,

(Source : JICA FH#[H)

(o) XZEEMH

JEZE N B HEH ST IRV EOERNC X 2 H BT o R E OfE I,

(2, BUR K OYEH N T A —Z IR E K(FET D,

KT 2B CIER ST A —F D — A= a7

K[EBRIFTIZEBT 5 2009~2011 FFEOFEFA BB L7,

TERRET —ZIZUTO LB TH D,

a. RN OVMRSE

R OB S IRIL, 38.5~43.0°CO#IPHIZ,
F 7. EFOEHEAHNEE X 72.8~74.6% O#PHICH 5 (F 11.8-58M) .

11-47

ATk

L7zstRERUTR L7z L9

. & EATE O Instituto Nacional

BARSIRIL 8.9~12.1CIch 5 (32 11.8-4 BR) |



EY U — ERH A K REEITREFEEHNHE T AT LA

# 11.8-4 ARKiIRS

6]
Year Description Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec | Annual
2009 Maximum 39.2 | 399 | 338 | 342 | 365 | 324 | 33.1 | 319 | 353 | 360 | 31.8| 415 41.5
Minimum 17.5 | 184 | 16.6 | 152 | 15.0 9.8 89| 106 | 135 ] 122 | 142 | 17.0 8.9
2010 Maximum 359 ] 356 | 363 | 351 | 342 | 313 | 287 | 345 | 37.6 | 38.1 | 385 | 374 38.5
Minimum 182 | 19.7 | 20.0 | 13.5] 145 94 103 | 11.0 | 13.7 | 14.0 | 16.5 - 9.4
2011 Maximum 379 | 36.1 | 343 | 358 | 347 | 345 | 329 | 377 | 41.1 | 41.7 | 43.0 | 384 43.0
Minimum 209 | 199 ] 17.0 | 125 | 13.0 | 12.8 | 12.1 | 13.6 | 141 | 148 | 150 | 179 12.1

(Source : JICAFHAM])
F11.8-5 A BIFHHAXRHEE

(%)
Year Description Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec | Annual
Average 799 | 782 | 744 | 69.0 | 743 | 704 | 706 | 73.5| 732 | 78.0 | 79.0 | 753 74.6

2009 Minimum 66.0 | 64.0 | 62.0 | 47.0 | 56.0 | 34.0 | 52.0 | 53.0 | 39.0 | 57.0 | 59.0 | 65.0 34.0
Maximum 97.0 | 95.0 | 940 | 79.0 | 86.0 | 98.0 | 93.0 | 93.0 | 950 | 98.0 | 97.0 | 93.0 98.0
Average 76.6 | 740 | 782 | 80.5 | 75.7| 69.4 | 755 | 683 | 63.9| 692 | 704 | 718 72.8
2010 Minimum 62.0 | 65.0 | 67.0 | 60.0 | 48.0 | 46.0 | 46.0 | 32.0 | 30.0 | 41.0 | 40.0 | 48.0 30.0
Maximum 98.0 | 93.0 | 92.0 | 970 | 940 | 87.0 | 89.0 | 950 | 73.0 | 91.0 | 94.0 | 92.0 98.0
Average 768 | 76.0 | 79.9 | 783 | 76.1 | 73.9 | 77.6 | 732 | 765 | 78.6 | 78.1 | 75.1 76.7
2011 Minimum 66.0 | 68.0 | 73.0 | 66.0 | 57.0 | 39.0 | 37.0 | 32.0 | 42.0 | 56.0 | 650 | 61.0 32.0
Maximum 90.0 | 92.0 | 91.0 | 86.0 | 88.0 | 88.0 | 95.0 | 88.0 | 91.0 | 90.0 | 92.0 | 86.0 95.0
(Source : JICAFHAR)

b. JEA] - R

2009~2011 4ED L] « JEGHE O HBLRDLIE, 2 11.8-6~3 11.8-8 VX 11.8-1~X 11.8-21T~T L B
DTHY, KbLEBETIEMEE, FHETH Y EOHBEMET 23.2% T, KIZIEFE O HEBEE A
18.0%., PHOHEBIHEEN 15.0% & 72> T 5,

72, LEBT AT 1.0~1.9 m/s 23253%TH Y, 2.0~2.9 m/s A’ 25.0%, 0.5~0.9 m/s /3
213% L 72> TR Y | FHEDHEAZ VA U 6 m/s DL EDRES 1%L EHBLL TWD,
FEEHREGEIL, 2m/s THY | 1~7 ARG, 8~12 ANREL 2o TW5,
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#11.8-6 FEFOEE - RRPIHEREE (2009~2011 )

(%)
T Winddirection |\ |\ NE | E | SE | S | SW | W | NW | Total
0.5-0.9 (m/s) 1.4 0.6 1.1 1.4 3.2 5.2 38 4.6 213
1.0-1.9 (m/s) 33 0.8 0.6 1.7 2.8 6.9 4.5 4.8 253
2.0-2.9 (m/s) 2.0 1.0 1.2 2.4 3.5 6.7 39 4.4 25.0
3.0-3.9 (m/s) 1.2 09 0.9 1.3 1.9 2.7 2.0 2.9 13.7
4.0-5.9 (m/s) 0.6 1.2 0.5 1.2 1.6 1.3 0.6 1.3 8.3
6.0-7.9 (m/s) 0.4 0.2 0.1 03 0.3 0.3 0.1 0.0 1.6
8.0< (m/s) 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1
Total 8.8 4.5 4.2 8.4 13.2 23.2 15.0 18.0 95.4
Calm (<0.4 m/s) 4.6

(Source : JICA FHHLLH)

#11.8-7 AROREMHEEE (2009~2011 )

(%)
Oc‘i‘;gznce N NE E SE S SW w NW
Jan 10.1 3.4 56| 146 79| 371 90| 101
Feb 16.4 0.0 14| 123 274] 233 8.2 8.2
Mar 34 1.1 45| 102 261| 284] 102] 125
Apr 6.8 3.4 0.0 57 91| 295| 227] 170
May 9.1 1.1 0.0 23| 114 114] 295| 261
Jun 1.1 0.0 0.0 22 10| 213] 202 281
Jul 3.4 0.0 0.0 0.0 46| 276| 310] 310
Aug 1.2 3.4 0.0 34| 146| 191] 169 270
Sep 11| 100 44| 133] 122] 189 44| 211
Oct 126 103 126] 161 80| 207 57 92
Nov 151 163 81| 116] 116]| 128 70| 128
Dec 6.7 45| 135| 101] 180 281 45 112
Annual 8.8 45 42 84| 132] 232| 150 180

(Source : JICA FA[H)
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#11.8-8 AR - AMEBEHEZE (2009~2011 4E)

(m/s)

Month N NE E SE S SW Y NW Monthly
Jan 1.9 1.2 1.3 1.8 1.5 13 1.5 1.6 1.5
Feb 2.4 1.9 2.0 1.9 1.8 1.6 1.6 1.9
Mar 1.3 1.1 1.7 1.7 14 1.6 1.6 1.6 1.5
Apr 1.6 1.2 1.2 1.5 1.6 1.5 2.1 1.6
May 0.8 1.7 1.8 1.1 1.6 1.3 1.7 1.4
Jun 0.6 3.6 2.6 1.9 1.7 1.5 1.8
Jul 1.6 2.2 2.1 1.8 1.6 1.8
Aug 2.3 3.1 3.2 1.8 2.0 1.9 1.7 2.0
Sep 1.9 2.8 3.1 33 3.3 2.5 1.7 2.2 2.6
Oct 3.0 4.0 2.2 34 2.8 1.6 2.9 3.0 2.7
Nov 1.7 2.9 2.0 23 23 2.6 2.9 2.2 24
Dec 4.0 3.6 3.1 2.8 34 2.6 2.4 3.0 3.0

Annual 2.1 29 23 2.5 2.1 1.9 1.7 1.9 2.0

(Source : JICA FH#[H)

2009-2011 N

NE
E
/s
m/s
SE
m/s
S
---- : Occurrence ratio of Wind Direction
---- : Wind Speed

(Source : JICA FA#EF)
X11.8-1 FEEX (2009~2011 £H))
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NE

1m/s

m/s SE

SBmis

---- : Occurrence ratio of Wind Direction
---- : Wind Speed

---- : Occurrence ratio of Wind Direction

---- : Wind Speed
2011 N
40%
NW % NE
20%
%
w 0% E
Oi
/s
SwW Smls SE
m/s
S
---- : Occurrence ratio of Wind Direction
---- : Wind Speed

(Source : JICA FHA[)
X11.8-2 FFEDOEELE (2009~2011)
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YL [T A KN RETEGR FREEHE 7 7 AT L E— |

O BmEr—=

a. BRI

L, Pasquill D KKZEENIEITRENTNWD, LEKE L EEZ ARIZT D,
JEGERIZ DN TIE, JEL O Instituto Nacional [GRBHPTIZIHB N T, BHEANZ N OO, 6m/s L ED
JB S A HITWD, ZO72®H, Pasquill DRKZEELIZKHST 22 TOHPFAOREE, £ 11.8-10
WRT 7 — A THRELT,

#11.8-9 LEE - AEYOKREN

Stability Wind speed at ground level (m/s)
A 1,2
Unstable
B 1,2,3,4
C 1,2,3,4
Neutral
D 1,2,3,4,6,8,10

(Source : JICA FAHLH)

#11.8-10 NRAF/VEZEESE

Wind speed at Daytime Nighttime
ground level Rate of solar radiation Q (unit 0.01 kWm-2) (rate of solar
U (m/s) 60<Q 30-59 15-29 1-14 radiation = 0)
U<2.0 A A-B B D F
2.0-29 A-B B C D E
3.0-3.9 B B-C C D D
4.0-59 C C-D D D D
6.0<U C D D D D

(Source : JICA FHAE[H)
FHIRE DA DUV TIX, Instituto Nacional A GHBLAIFT T L EJR W3 PE & ALPE TH Y | 57
AT & OPEH AT A XL R CIXHEIZ A, /PR CIEEHISIC M D 2 & D, mvE a4 ik
E LT, E£7o, BUEITZEERNCE S @O E IR 2 R & CHE LT,

b, FRZAIE

< WA >

R ORI BT, LR ORI COMMEER 5 e b IR 5 KRAIENE & B A AV C
R 2AT 7.

<HFUURITTRN/FT T4y a>

JEZED D OPEH AT AL, EE 30mOE S HEEH S,

B EL DX T KT 7 FOBIRIL, ORI O 25 (ENEREEIZBAL5bONRR LD
7=, 2m U EOLORRGRERD,

FEHTTIE 2m EOFmIOHEME LT, bEmODIINA AKX v 7 30m) THH, =
DIEDHERAEIN A A 7 — (HRSG) (30m) 72 ERH D,

XU BT 7 FOFREIT, —RERITBERMFICEDE TR L8R TR TOr — AL E LT,
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AT F Yy a DI ONWTIL, AFHECIIPET ADFHE %, 18.8m/s L LTEBY, 2D
1.5 50 28m/s & 72 2 HUEIFARE SNRW 2 E 0 BIREHIIT - TR0,

(g) MRATRER

a. SR

CCGT M6 D " FRbZEFHE DL T R Dl KA IR E OFHFERIL, K 11.8-3~X 11.8-4% V%
11.8-11IZRT BV TH D,

TR ERORREMBE R EL LD DL, RREEEATRE1.0ms DEETHY | RIE
13 16.3ug/m’ T [ EOBRBEIEEED 4%, IFC/WB DHA FT A MED 8%FLE & 72> T
W5,

THME BRI 20 % ORI & L2354 FERIBE OF o RIT 22.04pg/m’ T, T[] EHOB
BE U L N IFC/WB DB A KT A U E K ERTHAEL oo T 5,
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(RRLZEEA)
gas—NOx—StabilityA
20
18
16
14 ¢
2 12 r 1m/s
w10 —2m/s
3 g |
6 -
47 \
2t
0 1 1
0 2000 4000 6000 8000 10000
m
(RREZEEB)
gas—NOx—StabilityB
20
1m/s
5 L 2m/s
—3m/s
——4m/s
» 10
€
~
ob
3 5 |
0 1 1 1
( 2000 4000 6000 8000 10000
-5
m

(Source : JICA FHAEH)

X11.8-3

EABLIOBDIr—2X)
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(RRLZEEC)
gas—NOx—StabilityC
20
18 L — 1m/s
16 2m/s
14 o 3m/s
» 12 ——4m/s
€
w10 T
= 8 r AN
e
6 I }<’\
4 ,// —\
2 B ///
0 el 1 1 1
0 2000 4000 6000 8000 10000
m
(KRRZEE D)
gas—NOx—StabilityD
20
s | 1m/s
16 2m/s
14 L —3m/s
O,E) 1 2 L I 4m/s
510 —6m/s
s g | —8m/s
6 | —— 10m/
4
2 -
0 1 1
0 5000 10000 15000 20000
m

(Source : JICA FHAEH)

X11.8-4 BEFRHTOFRIZELS NO, DERKEHMBEOTFARKRE (1 REE) (KRKEE
ECBLXUD DFr—2X)
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#11.8-11 BEFEETOFRICE DFRERKBEOFARER (1 RFEIMH)
Maximum Distance for Maximum Mozamb1qge
. . Present atmospheric | IFC/WB
. concentration at maximum . future .
.. Wind . concentration . environmental EHS
Item Stability the ground level |concentration at concentration ) o
speed b quality guidelines
a the ground level (ug/m’) a+tb standard (ug/m’)
/m?> km /m’
(ng/m”) (km) (ng/m’) (ug/m’)

1 m/s 16.3 0.8 22.04

A
2 m/s 15.6 0.6 21.34
1 m/s 9.1 2.0 14.84
2m/s 10.3 1.3 16.04

B
3m/s 10.8 1.0 16.54
4 m/s 11.0 0.9 16.74
1 m/s 6.9 4.0 12.64
2m/s 8.4 2.1 14.14

C

NO, 3m/s 9.1 1.8 5.74 14.84 400 200

4 m/s 9.5 1.5 15.24
1 m/s 2.4 16.9 8.14
2 m/s 3.8 8.3 9.54
3m/s 4.6 5.6 10.34

D 4 m/s 5.1 43 10.84
6 m/s 5.5 35 11.24
8 m/s 5.8 3.0 11.54
10 m/s 6.2 2.3 11.94

(Source : JICA FfAE[H)

CCGT 76 D _ R L ZEFE DKL EFE T O IR I8 5 Fe KIEEE S5 A O TS R, X 11.8-5~
11.8-8IZ/rT LB TH D,
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(Source : JICA FAZEH)
X11.8-5 NO,OFRIRELSMN (FEEE ZEEA EE1.0m/s)

(Source : JICA FH#[H)
X11.8-6 NO,DFHEESAX (FEEE LEE BEAZE 4.0m/s)
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(Source : JICA FAZEH)
(11.8-7 NOx OTANRESMX (MR ZEERRKK C-1 KfEfHE)

(Source : JICA FHHL[H)
11.8-8 NOx OTFHRESFAR (FEHEE REERKR: D-1 REfHE)
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b. FrEkIRAT:

—IRALERORIARMICE T 2 TRIRRIT, R 1L8-12K T 1189 &80 TH D,
TEMEEFROM ETORKEMBE S R bEL D0k, FEEBRAENORED 32.7pgm’ T
[ EORBEEMEFED 8%, IFC/WB DHA K7 A UL < HRTI6%FREE L 72> T b,

THRMEICBIBUREE & U COMA CRERIBEE & LA, RERIBE OfcRIL 38.44pg/m’ T,

[
DEREEFEYEE R OV IFC/WB DA R A UEE K ERTHAELS 2o T D,
K11.8-12  FFEREM TOFRIC I DIRERBEDO FRRER (1 REMHE)
Maximum . . Atmospheric
concentration Dnllsgitil;ilfl(l)r Present M;);tlfrlzm environmental IFC/WB
Item Condition | Stability Wind at the ground concentration concentration concentration quality E HS
speed level b standard of guidelines
at the ground 3 atb . 3
a level (km) (pg/m’) (ug/m’) Mozamb;que (pg/m’)
(ng/m”) (ng/m)
Inversion A 1 m/s 327 0.8 38.44
layer
NO, 5.74 400 200
Downdraft D 10 m/s 26.9 0.6 32.64
H: XD RT T N ORKREBEE X

(Source

. JICA i)
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QUL A=)

gas—NOx—StabilityA

40

30

- 25 I

€

520
15 |
10

0 1 1
0 2000 4000 6000 8000 10000

(XU RT7 1)

gas—NOx—StabilityD

40
39
30

——10m/s

®20 F N
215
10

—~———,
——.
~—————
~—— —.
~—.

0 2000 4000 6000 8000 10000

(Source : JICA FHAE[H)

X11.8-9 HEBREMTOHRIC X D NOx DFERERKEHEBEO TR R (1 BEE)

(h) fiiwm

REIEH S R 2 b—r 3 VORER, CCGT OFHREIT/NE <, BIRENMENZ L6 Tl S
AVTEFERIREE IR, miRE S RDEMTTH, 1) EHOREAEEL W IFC/WB O A R A
il & e MK oo T D, E7o, FHRICEIT D NO, OBREE (5.74ug/m3) A FhTOHE
HIME (2.66~19.51pg/m’®) & DFESIT/INENT Ens, B S CIIMESEDOE S A2LHT LR LD
VEIHEE S R0,
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() BEFCHT IR

ISR I 2B O R RAERIT, AKX —Er, BEINATHKAESR (HRSG), AKX —b
IEERE, ZEmTEKEs (ACC) . FHAR T KR, £ Dbk x 727 kaéo_mgm%
LoyLid, YRS E R A i 2 & CTHEMAS I br—)LT& 5, K7 ey =7 FOBR
BREREE (6.44H128) 2LV, RERECEEESIND TR TORMOBRER S LWL, &
i DV 51 A — hVHER FE 72 13 5R 5 OF AP T85dB(A) B 2 5 Z Lid/ewy, Fiz, FEAT
WIS EO R 1A — MV T Z AU YS T 5885 L-Lid, 70dB(A) B 2. 5 Z & 1E7R0,
70dB(A)E. 113.1HilCdH HPEHE, pa¥EME (BR) ISk 28E DA EEEZHZ LD, *
7o, BREE=X Y TRHEORRICL D &L YA NELOBEDRRE LW E < (R
EENIEET 5728) | BEFO25GTORRE % 5 IR 2 & o7z (112182 M) |
DO NG, WY ERTE R RER N & 2 7o BT RO CCGTM A AET DERE 0, BLGHE O2RK
B LANNVICEZ BT IIZERE IRV E TEIND,

() KEZHTIRE

R EORBATIIZEMEKRGRZER TS 2200, BEROERICITIAKEZLEL LRV, T0
726, HIFRKSOM FARKA~DEEIT /2, L LERN G, HILTWRWEEKR~ T "MED T34
KA T T A4 B LU THEH SN A 720, PR ERR > 5 OHKITERICE=2 1) 7T 5
VENH D,

@) BEMNT IR

FEEATIL, EERRFCRRCIE, KR T v A7 U= « T4V H— « AL —E L DfEY
R EOFE, BERFEEY YN T 5, SN HITEEFEEM LB OIERIRENC Lo > TRE S

%o BUE, NEO—RBEFY OBRIFES X, ~ 7 MO HuleneHi[X & < |k 7 770> Malhampsene
HIXIZENENNE T T AFET D, AEREV ORI E LT, ~ b7 iiDBoanet [X.D
KRAMZ &> D Mavoco N AL IS ME— D fitisk Td> 5,

BEKITHRIZ, mwau~ﬁvy@¢ﬁémkﬁ$%$% WAL —E U DRPEK, KR F—E
EL, EEZRD Y S OIFEYPEK, FRMPBLRERAET L RIARLTH D, IFCRSANSIE, Z DFEKE
~ 7 MEICHEH T ARNCAE L, HEDOHPKIEHELBETLIETH D,

FEATLE OMBEIEY RN 2T 5 L RIS TWS, T, FRIEY) ~0 B
BAE L LT, FRRERCETARET=2 Y VY 2T AORML AT 5 7-0 . HkS 2T A
oM E I AT AN T D ENEETH D,

5) RiE - WEFERIIRH BB

TR %@@%;%Eﬁ%ﬂ HAIMGC DN, T T A L ECTME DR HFH LWL — hDA T
A FEBLTCGEIND =D, FEEY ., 2208 « Bk y AT A~DEEIL /2,
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(6) BELEZEIHTIE

HEHR O - MY EORRE L LZRTEETH L, BEROKREFEICHINT S0,
- RO T EIT T < BB 72 B AT ABMER &N 5, Zhid, T B — 27 BT,
IFC, SANSIZLX VERESNT-HEDEEL L OHA RT A it TEITLRIT IR B 720,

() K[EEBNZHT DR

ARK7uTx7 ML THROKEEIEEE 5 X 9 5CONBET LN, 7rv=7 bOR
Biz#& 2 5 LKA 2 D BITEMTH 5,

8) HEmEICxHT 2HE
R T E DO EITORENIRIL, BHOIETBA N &2 5 THE R CORANEET 5,

FEEINEEI X R E SN RAE L, Ted 27 FOMEZBLZ TH/INMEERKE TX 5,
P —E AP H D =—AD~—T 4 T TEL DN EEND,

T EORBEINIT AZMHEH L, SOMRE LIEF IR W=, AMEOMEFE~DEFE T /20,
PMjy LV IEDIIEIC LN > TS, 2RE LT, BGOSR EFIRIIC O TN E8Nn
HORET, TOEEBDIZLEAEILTT T RIIRDHEDTH D,

11.9 BFRE OERMREBO-DDEH

TRl NORXBPEBOSHICHESX, vy NOEEEE SIS A7 D0 HEN R
RRESINTZ, F11.9-1, F 1192 TR, EHEEMEOREFK A ZNEIRL TV D,
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Y v — 7 HEEHAT A KIIFE

EIT R RAE 7oA LR — b

Y- 7T —%EH
BEFAEFEIT B PICIRE L TITH

BREN K SHIE COFBEREO R H 5
HEE PN A5 OF%E

TX B EEANERH— L, 5Rag 2K
T DT OB D A V2 — FA
IV TR
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Appendix 1

Drawings



List of Drawings

No. Title of Drawings

001 Overall Project Plot Plan

002 Overall Flow Diagram Steam Water Cycle
003 Steam System Diagram

004 Feed Water and Condensate System Diagram
005 Cooling Water System Diagram

006 Make-up Water System Diagram

007 Fuel System Diagram

008 Circulating Water System Diagram

009 Fuel Gas System Flow Diagram
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A

TERMS OF REFERENCE (TOR)
OF
ENGINEERING CONSULTANCY SERVICES
FOR CTM 85 MW COMBINED CYCLE POWER PLANT
DEVELOPMENT PROJECT

PROJECT INFORMATION

a) Background Information

The Gas Fired Power Plant Development in Mozambique (hereinafter called “the
project”) is aiming for supplying electric power to satisfy middle- and long-term
power demand in Southern region of the Republic of Mozambique (hereinafter called
“Mozambique).

The nationwide power demand shows only 610 MW of the maximum generating
capacity and 4,025 GWh/year of the gross power production but the annual average
increase rate in past 5 years shows remarkable growth; i.e. 13.8% and 10.6% each. In
particular, the maximum generating capacity only in Southern Mozambique is 369
MW which is 60% of 610 MW mentioned above and the annual average increase rate
shows steady growth; i.e. 11.3%.

Although Electricidade de Mozambique (EDM) makes an effort to ensure power
supply capacity; e.g. rehabilitation of aged small-scaled hydroelectric and thermal
power plants, purchase of electric power from IPP power supply being built in
Ressano Garcia area, and capital participation into IPP, the urgent issue to satisfy
middle- and long-term power demand is to ensure a new power supply in Maputo city.
Based on such a background, Mozambique government requested Japanese ODA
from Japanese government in December, 2011 to support gas-fired combined cycle
power plant building in Southern Mozambique.

b) Location of the project and information on the surrounding area

The project site is located approximately 6km west-north-west from down town of
Maputo city, capital of Mozambique. The existing Maputo Thermal Power Plant is
surrounded by the ocean and highway, and can be reached in approximately 20
minutes by car from the center of Maputo. Site of about 27,000 m? is available as a
construction on the premises of an existing power station of EDM that is 3 km in the
northwest from Maputo Port.

Maputo city features a tropical savanna climate that borders on a humid subtropical
climate. The city has short rainy season lasting from November through March.
Maputo also features noticeably warmer and cooler season, with its warmest month is
January and coolest month is July. Average maximum and minimum temperature is
28°C and 18°C in the last 5 years. At present, the Maputo Thermal Power Plant has
three gas turbine power generation facilities (Unit 1: jet fuel fired type having a
generation capacity of 17.5 MW, Unit 2: diesel oil-fired type having a generation
capacity of 36 MW, Unit 3: diesel oil-fired type having a generation capacity of 22
MW)

Since the site is on the premises of an existing power station, it is not necessary to
develop or prepare land to construct a power plant. However, fuel tanks that are no
longer used are on the premises and these fuel tanks need to be removed to construct
new facilities in this area.
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c) Stage reached in the project preparation and summary of the findings of
studies to date

Feasibility study will be completed on March 2013 by Tokyo Electric Power Services
Company Ltd and Oriental Consultants Company Ltd in Co-operation with JICA,
JAPAN.

d) Implementing Organization
The Electricidade de Mogambique (EDM)

OTHER RELEVANT INFORMATION

a) Technical Information

The capacity of the Plant will be 85 MW (70MW — 110MW). One multi-shaft 2-on-1
Combined Cycle Gas Turbine (CCGT) will consist of two gas turbines unit and one
steam turbine unit. In this project the technical standards to be followed will be JIS,
IEC, ISO, ANSI, ASTM and DIN

b) Relevant laws and regulations
This Project will be guided by Laws of the land (Mozambique).

c) Related Projects.
New natural gas pipeline is planned by ENH.

INTRODUCTION

The Government of People’s Republic of Mozambique (hereinafter called “GOM?”) is
going to receive financing (Credit) from Japan International Cooperation Agency
(JICA) (hereinafter called “loan”) toward the cost of CTM 85 MW Combined Cycle
Power Plant Development Project (hereinafter called “the Project”) and intends to
apply part of the proceeds of this credit to payments under the Consulting Services for
the supervision of implementation of the Project. The Electricidade de Mogcambique
(EDM) intends to employ a firm of consultants for the contract to manage and
supervise the implementation of the Project, CTM, Mozambique.

SCOPE OF WORKS UNDER THIS PROJECT
The scope of work (Including procurement & erection/ commissioning) for the project
(under Turnkey contract) is as follows:-

1-1. Installation of CTM 85 MW Combined Cycle Gas Turbine (CCGT) and
its auxiliaries.
1) Gas Turbine, Generators and auxiliaries

2) Steam Turbine, Generators and auxiliaries

3) Heat Recovery Steam Generator (HRSG) and auxiliaries
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4) Air cooled condenser and related facilities

5) Closed cooling water system for cooling of lubricating oil and other cooling
media

6) Drain Recovery System

7) Waste water treatment system

8) Main stack

9) Fuel Gas supply system (new gas station ~ CCGT)

10) Indirect type fuel gas heater (if necessary)

11) Generator step-up transformers

12) Unit auxiliary transformers

13) Auxiliary Power Supply System

14) Emergency diesel generator

15) DC Power Supply System

16) Power Cables and control cables

17) Electrical equipment and materials.

1-2. System facilities for CCGT

18) Protection, metering and control system

19) Plant Data Management system

20) Continuous emission monitoring system

21) Service and instrument air supply system

22) Compact Simulator

23) Communication facilities

24) Control and instrumentation equipment and materials

1-3. Buildings for CCGT

25) Steam turbine building including structural steel, siding, roofing windows

26) Overhead crane and mobile crane

27) Other buildings and houses for supplied equipment

28) Administration building.

29) Ventilation and air conditioning

30) Site & building lighting

31) Architectural materials

32) Finish painting of equipment and materials

33) Fire pump house including structural steel, masonry block walls, roofing,
doors and louvers (if necessary)

1-4. Modification of existing 66kV Substations facilities
34) Cable head

35) Protection relay
36) Control system etc
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1-5. Gas Facilities (Gas Station ~ RMS)
37) Gas supply piping with RMS (Regulatory & Metering Station) between Gas
Station and gas compressor ( or decompression facility )
38) Fuel gas compressor/booster or decompression facility (if necessary)
39) Fuel gas pre-treatment system(if necessary)

1-6. Civil Work

40) Site drainage/Site Sanitary

41) Piling (if necessary) and foundations for equipment.

42) All civil works including foundations for supplied equipment and buildings
and houses.

43) Preparation, excavation and leveling works of site area including temporary
storage area during construction and preparation of access road for carrying-in
of heavy components.

44) Fencing around the new plant site and access road (including access road to
equipment and drainages inside the new plant site)

45) Construction of approach road

46) Necessary temporary facilities on the downstream side from the connection
points of utilities such as electric power, water and the like necessary for
construction.

47) Irrigation canal shifting

48) Temporary works and facilities for construction

1-7. Others
49) Spare parts for one Combustion Inspection (CI), one Hot Gas Path Inspection
(HGPI), one Major Inspection (MI), which will be out of scope of LTSA spare
parts supply and supply of consumable parts for warranty period.
50) Standard and special tools.

UNDERTAKING BY EDM
For carrying out the engineering services of consultant, EDM shall provide the
following to the consultant without any cost:

1) All available documents, drawings, maps, statistics, data and information
related to the project, and

2) Full time counterparts of EDM project team to participate in the consultants
activities, and

3) All necessary permits, recommendation and authorization for carrying out the
construction work and

4) Working office required to be hired as near as possible to the EDM
headquarter, during design phase. It will be shifted to the project site during
construction phase.

SCOPE OF SERVICE OF THE CONSULTANTS

The services of the consultant are to undertake the necessary conceptual study, design,
engineering, project management and execution including supervision of construction,
commissioning through the pre-construction stage, construction stage and warranty
period of the Combined Cycle Power Plant together with the associated auxiliaries
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and ancillary equipment to compete the project. The Consultant is required to offer a
comprehensive proposal to include the following:

moow>

—Iem

J.

K.

L.
M.

Review of implementation program and feasibility study.

Design and engineering.

Assist EDM in pre-qualification for Bidders.

Assist EDM in international competitive biddings.

Project Management at all levels including periodic review of budget
estimate and administration of project cash flows.

Inspection, testing and delivery control during manufacturing

Construction supervision.

Commissioning and acceptance tests.

Ensure the quality of transfer of knowledge and technology from
manufacture to EDM personnel.

Assist EDM in operation and maintenance.

Assist EDM for environmental aspects.

Conduct HIV/AIDS prevention program, and

Prepare reports and documents.

A) Review of implementation program and feasibility study

1) The scope of services would include all design concept study for the selection of
plant, especially the type and design parameters of the main equipment after
assessment of EDM’s needs and analysis of the problem involved. The study
should include a value analysis of alternatives and recommend the type of plants
& auxiliaries to be selected.

2) The Consultant also shall make provisions to undertake the following:

a)

b)

c)

Review and comment on all the existing documents including the pre-
investment study report, JICA Feasibility Study Report, design parameters,
etc. and recommend revision or modification, if necessary to achieve the
successful completion of the project.

Review and comment on the project cost estimates originally envisaged
and recommend modification or adjustment, if necessary, so that all the
works originally envisaged including consulting services are completed
within the original cost estimates.

Prepare updated project program, cost estimate and cash flow.

B) Design and Engineering
The consultant shall be responsible for but not be limited to:-

a) Prepare design calculations, basic plans, drawings, specification and schedules
for Bidders and for contract documents. The design shall include but not
limited to; calculations to determine size or capacity requirements; single line
diagram with control and protection scheme; layout and arrangement of
components, plant area layout, selection of equipment and materials including
those related to environmental issues; models of testing equipments and
materials and specialized research, if any required.

b) Review and update the above mentioned documents based on EDM and JICA
comments

C) Assist EDM in Pre-qualification for Bidders
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The consultant shall undertake the following works:

a)

b)
c)

d)
e)

f)
9)

Select pre-qualification criteria including but not limited to, eligibility
requirement; joint venture requirement; general experience requirement;
specific experience requirement; financial capability; organizational capability
and others.

Prepare Pre-qualification documents.

Check and review pre-qualification proposal from Bidders with due co-
ordination of guidelines of EDM and JICA.

Assist EDM for pre-qualification advertising.

Evaluate all Bids in accordance with established EDM and JICA approved
criteria.

Review and update the draft report based on comments from EDM and JICA.
Prepare draft evaluation reports to EDM and assist EDM in preparing final
evaluation reports.

D) Assist EDM in International Competitive Biddings
The consultant shall undertake the following works:

a)

b)
c)

d)

9)
h)

Prepare, check and review of Bid documents both for the EPC and Long Term
Service Agreement (LTSA) contracts, including but not limited to, general and
commercial terms and conditions for bidding purpose conditions of contract,
technical specification and drawings for bidding purpose, schedule and forms
for bidding purpose with due coordination of guidelines of EDM and JICA.
Suggestion for appropriate level of service, Bidding method, timing for the
LTSA contract to be provided.

Assist EDM for pre-bid conference.

Assist EDM in replying Bidders question and in issuing addenda to Bid
documents

Examine and evaluate the technical Bids received (on qualification and
technical aspects) in accordance with established EDM and JICA approved
criteria.

Prepare draft evaluation report of EDM and assist EDM in selecting
technically responsible Bidders.

Evaluate and tabulate contents of all Bids for compliance with the Bid
documents, reasonableness of price and proposed time for completion of the
work and any other guidelines as required by EDM and JICA.

Prepare final evaluation reports and recommend for award of contract taking
into consideration to comments of EDM and JICA on draft evaluation report.
Prepare draft contract agreement issued by EDM to successful Bidder.

Assist EDM for contract negotiation of LTSA including service contents and
duration, if it needs to be dealt separately.

E) Project management at all levels including periodic review of budget estimate
and administration of project cash flows

The consultant shall establish a project management system acceptable to EDM,
which will be used to monitor, track and pin point problem.

The works involved will include but not be limited to the following:

a)
b)

Establish the basic overall project construction schedule, budget and cash
disbursement schedule for both foreign and local portion;

Establish and implement a project management system and procedures to
monitor and control the cost and time schedule to enable timely corrective
measures.
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d)
e)

9)

Support, co-coordinate, supervise, and make decision and issue instruction for
all design and engineering related to the construction activities to EDM from
view point of ensuring the engineering standards, quality assurance and safety
of the project

Set up a quality reporting system of project progress and status to EDM.
Manage claims by and against the contractor properly and reasonably within
reasonable time considering the best interest of EDM.

Anticipate and identify potential difficulties or conflicts and their effect on the
implementation schedule and recommended and agree steps to be taken by the
contractor or recommending steps to be taken by EDM to overcome the
difficulties and to avoid delays.

Prepare and/or evaluate recommendations to EDM regarding any change
proposals, technical amendments and change in the scope of work, if any, the
appropriateness of their pricing and if agreed by EDM the timely issuance to
the contractor of charged order, as per the conditions of the supply and
installation contract.

F) Inspection, testing and delivery control during manufacturing
The consultant with EDM participation shall undertake to implement the following:

a)

b)
)

d)

e)

Check and approve proposal on quality assurance, quality control plan and
delivery schedule prepared by the contractor.

Regularly review production and delivery schedule submitted by contractor.
Check and approve factory testing procedures and factory test results
submitted by the contractor.

Monitor manufacturing progress by testing regular inspections to ensure
compliance to contract documents.

Witness factory test of major equipment and preparation of corresponding
certificates (test items to be witnessed are to be agreed between EDM and the
contractor).

Check and review inspection report on each factory testing submitted by the
contractor.

G) Construction Supervision
The consultant with EDM participation shall undertake the following;

a)

b)

c)
d)
e)
f)
9)

h)
i)
)
k)

1)

Ensure that the contractor sets up his site works appropriately and in
accordance with the contract terms and with due consideration to aspects of
environmental protection.

Act on behalf of EDM by administrating the contract between EDM and the
contractor.

Check and approve the contractors design and drawings of the projects.

Check and approve the contractor’s temporary works and facilities.

Check and approve the contractor’s equipments.

Coordinate, supervise and inspect all construction and erection activities.
Check and approve the construction methods and site works caries out by the
contractor.

Check and approve the contractor’s quality assurance and control program.
Issue instructions to the contractor on behalf of EDM.

Indicate and approve final reference points for the setting out of all structures.
Check and approval of test procedure for materials and equipment to be tested
on site by the contractor and witness of such tests.

Check and approve work progress for purpose of certifying progress payment.
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m) Assist issuance of payment certificates by EDM.

n)
0)

P)
q)

9
)

Y
u)

V)
w)
X)
y)

Maintain records of payment made by EDM to the contractor.

Monitor and control work progress and initiation of corrective measures, if
required

Recommended any modification of complementary items to be necessary to
the contractor.

Hold monthly progress meeting and submission of monthly progress reports to
EDM.

Support EDM to prepare quarterly progress reports to GOM/JICA.

Maintain records of contractual matters (Guarantees, performance bonds,
issuance, claims etc.)

Assist EDM in contractual matters (Guarantees, performance bonds, issuance,
claims etc.)

Inspect and direct preventive safety and environmental control measures.
Prepare project complementation report.

Check and approve as built drawings.

Issue “Certificate of Ready” for commissioning certificates.

Assist EDM for submitting Project Completion Report to EDM within six (6)
months after the project completion

H) Commissioning and Acceptance Tests

The consultant shall undertake the followings.

a)
b)

c)
d)

e)

Assist EDM during the various commissioning stages of the plants.

Check and approve the contractor’s start-up and testing procedures including
performance test to meet guarantees.

Coordinate and supervise all tests according the contract.

Check and approval of the contractor’s commissioning test report after taking
into consideration of EDM’s comments

Issue tentative taking over certificates and final acceptance certificates for
power plant equipment subject to prior approval of EDM.

1) Ensure the quality of transfer of knowledge and technology from Manufacture
to EDM Personnel
The consultant shall undertake the following:

a)

b)

Define the manufacture’s responsibility to develop, arrange and implement
adequate on-the-job training program, both during construction and LTSA
implementation period for EDM’s operation/maintenance (O/M) staff assigned
to operation and maintenance of the plant.

It should be ensure that the manufacture shall provide the O/M training during
the construction period of, including but not limited to, the assembly of the
structure of the equipments of the power plant which cannot be checked
during operation, and test operation, as well as during LTSA period, where
EDM O/M staff should be able to observe and record the manufacture’s of-site
maintenance activities. It should also be ensured that the extension of LTSA
training services without significant extra cost, if provided LTSA training is
assessed insufficient or inadequate for EDM operation/maintenance staff to
acquire the expected skill and technology levels.

Incorporate the manufacture’s responsibility for the above mentioned on-the-
job training for EDM’s operation/maintenance staff into the Bid Documents.
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c)

d)

Ensure the quality of training and knowledge transfer provided from the
manufacture to EDM’s O/M staff during both the construction period and
LTSA implementation period.

If it is found necessary, take corrective action to materialize the training and
knowledge transfer outcome, where EDM become able to implement
independently quality operation and maintenance activities, of which training
are provided by the manufacture. Corrective action may include programming
training of power station staff in coordination with the manufacture.

Support EDM O.M staff to acquire quality assurance skills to assess the
quality of O/M and LTSA training and to identify training-needs.

Encourage and ensure EDM staff to acquire such skills as reading design
drawings and circuit diagrams, listen to contractor on near-miss experiences
and learn safety management scheme from contractors implementation scheme,
learn maintenance skills from the manufacture and record such construction
and maintenance experiences by video recording and through documentation.

J) Assist EDM in Operation and Maintenance

The consultant shall undertake the following:

Strategic Planning

a)

b)

c)

Assist EDM to develop the Operation and Maintenance Strategy, including but
not limited to, the plant performance target and plant Operation and
Maintenance policy, where EDM O/M staff are to become able to conduct
O/M activities in sustainable and independent manner.

Assist EDM to develop the procedure to make the breakdown targets from
Key Performance Indicators for each department/division of the plant and
employees

Assist EDM to establish and implement PDCA.

Good Practice

d)
e)
f)

9)
h)

)
K)

Assist EDM to develop and implement a system for recording data on plant
efficiency and performance, including but not limited to, daily operation, daily
inspection, periodical inspection, maintenance record and accident record.
Assist EDM to establish and implement maintenance schedule and procedure.
Assist EDM to acquire knowledge and skills of monitoring and checking
during operation, such as materializing equipment functions, maintaining heat
efficiency, reducing equipment wear, reducing creep and fatigue degradation
of hot parts, by utilizing computer-based simulator and OJT through daily
operation.

Assist EDM to establish and implement a trouble-management scheme,
including trip cause analysis and recurrence prevention.

Assist EDM to establish and implement safety management scheme, including
ex-ante and ex-post safety activities.

Assist EDM to prepare inventory records (assets listing) of nameplate,
summary list of equipment facilities *“as-built” drawings for electro-
mechanical equipment

Assist EDM to acquire knowledge and skills to conduct non-destructive
inspection.

Assist EDM to develop basic design of IT-enabled Operation and
Management System which includes, but not limited to the plant budgeting
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database and parts management system for system detailed design to be taken
up in later stage.

I) Closely coordinate and communicate with management consultant, who will
be responsible to develop EDM’s finance and accounting capacity including
budget management;

m) Guidance and coordination of the preparation of the Contractor’s operation
and maintenance manuals, which includes negotiation with the contractor to
provide their operation/maintenance manuals before the commissioning so that
EDM could customize the provided manuals to their operation/maintenance
before the commissioning

K) Assist EDM for Environmental aspect

The consultant shall undertake the following:
a) Assist EDM in the further elaboration of environmental management and
monitoring programs, both at corporate level and at management level.
b) Assist EDM to enhance respect to compliance in environmental aspects.
c) Assist EDM to implement energy conservation education.

L) Conduct HIV/AIDS prevention program

The consultant team shall incorporate specialists in the HIV/AIDS program with
relevant experience regarding HIV/AIDS prevention program within large
construction projects. The consultant team shall also incorporate a local NGO in the
HIV/AIDS prevention program of the project.

(First stage: During the detailed design stage)

The consultant will conduct a study in order to prepare a HIV/AIDS prevention
program (“The study”) for the local people taking account of the nature of the
project and the socio-economic contents. The consultant shall identify the
appropriate HIV/AIDS prevention program for the construction workers to be
carried out by NGO in the framework of construction contract under the project an
the program for the local people to be carried out by NGO, and shall draft the
HIV/AIDS prevention clauses to be included in construction contracts in the study.
The program should be started as soon as practicable after worker arrive at the
construction site, And the program should include at least (1) facilitation of condom
access and promotion of condom uses, (2) HIV/AIDS education through peer
education and (3) Provision of information on “Test and treatment of Sexual
Transmitted Infection (STI) and “Voluntary Counseling and testing”. The program
shall be in the line with national strategic plan for HIV/AIDS, and shall be agreed
upon with the relevant Ministry. The consultant shall identify a local NGO which is
capable of implementing the program, obtain and discuss their proposal in order to
decide on implementation plan. The program should cover the practical details of
implementation plan including schedule and costs and the gender issue related to
HIV/AIDS prevention will be discussed during the consultation.

(Second Stage: During the construction stage)

During the construction phase, the consultant will be a tasked to implement the
HIV/AIDS prevention program for construction workers in the framework of the
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construction contracts through the local NGO. Those activities will be reported to
EDM, and the relevant Ministry monthly and to JICA in the progress report on a
quarterly basis. The consultant shall ensure appropriate liaison with relevant health
authorities and organizations.

(Third Stage: Upon Completion)

Upon completion, the consultant will be tasked to prepare the report on
success/failure of the program to EDM, the relevant Ministry and JICA.

V. REPORTS & DOCUMENTS

The consultant shall prepare and submit to EDM the following documents reports.
Inception report (including schedule).

Engineering report (including basic design report).

Construction schedule and cost estimate.

Draft of pre-qualification documents.

Draft of Bid documents.

Draft of evaluation criteria and method of pre-qualification.

Draft of evaluation report of pre-qualification.

Draft of evaluation criteria and method of international competitive biddings.
. Draft of evaluation report of international competitive biddings.

10. Monthly progress report.

11. Quarterly progress report.

12. Project completion report.

©CoNoO~WNE

VI. EXPERTISE REQUIREMENT

The engineering services shall be provided by the foreign and local consultants,
which shall include but not be limited to the following:

Foreign Consultant
1. Project Manager (Team leader: M or E).

Plant Design Engineer.

Mechanical Engineer (Gas Turbine).
Mechanical Engineer (Steam Turbine).
Mechanical Engineer (HRSG).
Mechanical Engineer (BOP)

Electrical Engineer.

I & C Engineer.

Civil Engineer

© © N o g bk~ DN

10. Contract Engineer.
11. Environmental Engineer.
12. HIV/AIDS Consultant
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VII.

VIII.

Local Consultant

13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.

Deputy Project Manager (deputy Team leader)
Plant Design Engineer.

Mechanical Engineer (Gas Turbine).
Mechanical Engineer (Steam Turbine).
Mechanical Engineer (HRSG).
Mechanical Engineer (BOP)

Electrical Engineer.

I & C Engineer.

Civil Engineer

Environmental Engineer.

HIV/AIDS Consultant

DURATION OF SERVICE
The engineering service shall cover the duration of Forty-five (45) months, starting
from commencement of consultant services to the completion of the project.

1)
2)
3)
3)
4)

Pre-Construction stage : 15 Months
Construction stage . 30 Months
Defect Liability Period : 12 Months
International Consultant . 342-Man- Months
Local Consultant :  307-Man- Months

SELECTION CRITERIA OF CONSULTANTS

1. Basic Qualification
Based on submission after EOI, the Employer Electricidade de Mozambique
(EDM) shall prepare a Short List of Consultants to be invited to submit proposals.
The number of the short-listed consultants will be 3 to 5. The consulting firms
shall satisfy the following conditions to be listed in the short list

1.1 Overseas experience of consulting services in similar power station project.
Minimum requirement: A firm shall have experience of consulting
services of at least in a developing country under similar environment 70
MW of (2-on-1, or 1-on-1*2) or above capacity combined cycle power
station project under a single contract to be considered for short listing and
contract value of such services shall be more than US $ 100 Million.
Consultants must have origin from eligible source countries (i.e. All
countries and areas of the world) as defined under Japanese ODA loans.
1.2 Firms that propose Man-Months less than those specified in the ‘TOR’
will be disqualified.

2. Technical Capability

Following additional criteria will be considered during evaluation of firms
2.1 Experience in a developing country in similar environment.
2.2 Experience under Japanese finance ODA Loan Projects.
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2.3 Professional Strength.
2.4 Experience in relevant field.

Relevant field means experience in the following fields but not limited to:

24.1

24.2
24.3
244
245
2.4.6
24.7
2.4.8

24.9
2.4.10
24.11

Preparation of Specification of Power Station as well as Substation
materials.

Preparation of bill of quantities.

Preparation of bidding document with commercial terms & designs..

Experience in Bid document evaluation.

Preparation of Contract document.

Review and Approval of technical design, drawing.

Preparation of Project Implementation Schedule.

Supervision and Monitoring of Construction works, Quality control,

testing, & commissioning works.

Preparation of Test Schedule.

Completion and Acceptance certificate Issuance.

Preparation of Operation and Maintenance (O&M) Manual.

3. Financial Capacity
3.1 Turnover of the consulting firm
3.2 Contract value of consulting services already performed

4. Specific Requirement:
4.1 Both Foreign & Local consultant shall maintain their office separately at
Maputo, Mozambique.
4.2 Foreign consultant should render their service staying in Mozambique
for a reasonable time mutually agreed by Employer and Engineer.
4.3 Full time engineers shall stay in Mozambique covering 100% of Man-
Months allocated for them.

Short listing will be made on the basis of the stated Criteria Section. VIII of EOI in
accordance with the “Guidelines for Employment of consultant under Japanese ODA
Loans” March 2009.
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Appendix 3

Site Survey
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