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10.1.1 EEHEADT7 7R
(1) Z=w
Bandaranaike [EFZe% (%, BH AV —« VX YU LA F T I RN am R 6, 35km b
ﬁ@ﬁ%?f—?ﬁ’%éxU?Vﬁf%*wlﬁwﬁf%é ER o FEHE AR, BN
EHEREHOZEENGH DM, A MEIITZEEIT RV, B RO HZEHE) 5 Bandaranaike
International ZE#&1Z 1%, EAT{E TR 9 E%Eﬁaﬁfé?)éo

(2) BB
Y47 Y 77kjj§%‘safﬁiamzu B IE, AU T 2 PRSI IR A 3T D R =
v UJII (335km) (ZH D =z AR B HACHHK) 150 km IZZfE L TV 5,

WA DAY T I Tl S AL D I EM AR, B - BEAMIE, a2 r UARETES T S
YA MIEE SRS, AFE TOFEL— MI, 2o R bEE 1 582 MH L, Kegalla
BI O Kandy Z#EH LT A METHETK 4K A2 HET 5,

ARHERETENIL, BERR U 4 7 DU THREFICHE L TV A D, Ty s MR~ OB
ﬂéﬁﬁ%éﬂfkb\2)7/ﬁ@ﬁ%%ﬁ@ﬁ?ﬁU~AKELTwé HEEHIR, &
INETHR AR & 6 ISk %iﬁiﬁ%%il‘;é ZEiF VW E BN D N, BEERFFOESE M N
RESTEET, av b7 72— ICLDHRAENLETH D,

10.1.2 IZEHEAH

YA MEHCBERRFEEFN O H TS 33KV XE MRV H Y . LHEMNE NI EER B
BEHRDZET D,

=3
H

k=il

10.1.3 a9 U—+HEM

SHEH ST AN W DT TR L CRB Y . HEEWITb bt EXx o5, £Z T,
a7 ) — MNHBMIZAKB N3, =V F 7 RET LELSTRETHIBEIAV 2 A kY
JX— RICHERE L, BM7 7 MCTIMLL, fITAZ 2R LT 5,

ZTFEREMIIB W TRAT I EAREI XY BXOWER a7 ) — &L Table 10.1.3-1D
LBV ThD,
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Table 10.1.3-1 Excavation and Concrete Volume for Main Structures

(Unit: m?)

Structure Rock excavation Concrete
Headrace Tunnel 252,700 81,500
Surge Tank 40,000 9,000
Penstock 22,900 8,100
Powerhouse 35,000 24,300
Outlet 24,000 1,100
Work Adit 11,600 ' -
Total 386,200 124,000

KA LV BMLEEV ZHET 5,
V = 124,000 x 2.046 / 2.6 x 1.125 = 109,775 = 110,000 m®
ZZlZ.
a7 U— b 1m*S ) OFME AR = 2.046 m?®
HEMOELE =2.6
B OAEFEREFDO 7 R 12.5%
BGu ZA0M LA A I 7 OTHICE VA TERWGEEZBEL T, B~ e &
ERCHRH R A EE D B0%RREE L RUET D & B~ O FTRE R
386,200 x 0.5 = 193,000 m*
Ll lnh . M UARURANC BV CRAT DHEHI XV (3R, BHICEHARTTRETH D,
REMEMICONTIE, SE, SRETRER, BREICOWTOFEMMAENLETIEH 528, BER
N FVEBHT ORI S km BT ¢ 7 U TR O RS T ) ISR I T & D ATREES &
%o BREUSGHT & IR % Picture 10.1.3-1~Picture 10.1.3-3127~7,

Picture 10.1.3-1 Borrow Area for Sand Aggregate
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Picture 10.1.3-2 Picture 10.1.3-3

Borrow Area for Sand Aggregate Borrow Area for Sand Aggregate

10.1.4 115

(1) BEAEEOKRE
#HEEMEDICB W TRAET 2 E0 B KOS IRAI A VIS 5, SER L EEAER
Table 10.1.4-10 L 50 Th .

IS, P UiEEloRIEY . B L OVE O M LRIk DAY S AR A )
ZL., WEIEICH LTI EOREELT 5, FEMHHSE, Bl a7 ) — boli T4
AIVITREDLRWRENEH L0, LIEGOREFETCIIBE LN L L,

Table 10.1.4-1 Excavation and Spoil Bank Volume for Main Structures

(Unit: m?)

Structure Excavation Spoil Bank Volume
Headrace Tunnel 252700 | - 379,050
Surge Tank 43,000 ' 64,500
Penstock . 4% | 62550
Powerhouse 44000 | 66,000
Outlet 30,000 ' 45,000
Work Adit 11600 | 17,400
Others (5%) 21150 | 31725
Total 444,150 666,225

SHEHLT, BEREXICEEINTEY ., L8500 07~ 72 EHIc 2 135/ NRIZH
ZDHMENRD D, LEGOMGHIY > Tid, MRS EN LEOBRICHE S vz XKk z ol
WL 5 i 238 E LT,

(V) BERRJF A L, (2) BERRE/KEE T Hs35 0, (3) BERRFEFET(GGR It  (4) BERXFE T
TG, (5) BERX iﬁﬁm%24km?m&MUhJ%ﬁ%&F@wem141_r¢
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)

®3)
(4)

Q)

Figure 10.1.4-1 Location of Spoil Bank

Al b S ORI & Picture 10.1.4-1~Picture 10.1.4-5(277~9,

Picture 10.1.4-1 Spoil Bank (1) Picture 10.1.4-2 Spoil Bank (2)
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Picture 10.1.4-3 Spoil Bank (3) Picture 10.1.4-4  Spoil Bank (4)

Picture 10.1.4-5 Spoil Bank (5)

# AL A L O HEE AT RESS B 4 Table 10.1.4-2127R" 3,

VB R R 666,225 m1E (1) Hib~ (4) HiS CHE 2 5728 B amdith & & 5 1% . SRR HTE ] & &
BREE B AN ONC HH T A & & OWMENLER -, Pl LT 6G) HisE2E ET 5,

Table 10.1.4-2 Estimated Volume of Spoil Bank

No Location isrtég]?r;%()j VEISS?;E?T% Remark
Previous Quarry Area 12,800 160,000
Previous Spoil Bank for Headrace 57,000 427,000
Previous Temporary Area for Powerhouse 9,600 72,000
Previous Spoil Bank for Powerhouse 4,000 40,000
(5) | Stream at 2.4 km Downstream of Powerhouse Cultivated Area (Partially )
Total 699,000 > 666,225 m’
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(2) THEEEWREHE ORE
TRGA~ERT 24T T v 7 BT BIRUTO LB LHESND,

444,150 m® 2.6 t/m® 10t/5&

GREIERD  (BHMoELE © (v 7am) - o000 H

EMRIZ Y 2o T, BT - BRBIHETLHLE LI, oIk o THEB LEEERAE
DEAFEEATHIVENH D EEbND,

10.1.5 {REx{% A
Z OFFE TR & S5 A R A ONC BT 22 Hi 75 4 Table 10.1.5-11277 3,
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Table 10.1.5-1 Temporary Facility Area

pd
°

[tem Necessay Area (m2)

Headrace Tunnel (Up stream) Area 2,000 m2
Motor Pool for Construction Machinery
Materials Storage Yard
Other Buildings (Contractor's Office, Parking Lots etc.)

)>)|>)>)>
w[rof =

Headrace Tunnel (Middle stream) Area 2,400 m2
Motor Pool for Construction Machinery
Repair Shop
Fabricating Yard for Reinforcement Bars
Carpentory Shop
Materials Storage Yard
Other Buildings (Contractor's Office, Parking Lots etc.)

?W?Uﬁwww
oo h|lw|N|—

Surge Tank Area 2,000 m2
Motor Pool for Construction Machinery
Materials Storage Yard
Other Buildings (Contractor's Office, Parking Lots etc.)

QOO O

|
WIN|—

Headrace(Down stream), Penstock, Powerhouse & Switchyard Ared 3,500 m2

(Motor Pool for Construction Machinery)
(Repair Shop)

(Fabricating Yard for Reinforcement Bars)
(Carpentory Shop)

(Explosives Warehouse)

(Other Warehouse)

(Materials Storage Yard)

(Other Buildings (Contractor's Office, Parking Lots etc.))
(Tailrace Gate Assembly Yard)

Penstock Assembly Yard

Welding Shop

|
el e K Kol IR K22 ) K4 B K S

bl K=}

UUUUUU?UDUUU

Concrete Facilities 11,000 m2
Batching Plant
Crushing Plant
Aggregate Stock Yard
Laboratory

ITII'I'IF:'II'I'IITI

[
Kl —

Construction Buildings 36,000 m2
Owner's & Engineer's Office & Camp
Contractor's Office & Camp
Laboir's Camp

'|'I'|I'I'|'I'|'I
WIN| —

A FH H oD B i & Figure 10.1.5-112, A A H1 oD [ % Table 10.1.5-212 777,
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0
o]

[ Areas for Temporary Facilities

Figure 10.1.5-1 Location of Candidate Temporary Facilities Area

Table 10.1.5-2 Temporary Facility Area

No Candidate_ f_or Temporary Estimatezd L ocation
Facility Area Area (m°)

A | Headrace Tunnel (Upstream) Area 2,000 Downstream of Dam right Abutment

B | Headrace Tunnel (Middle stream) Area 2,400 Portal of Existing Work Adit

C | Surge Tank Area 2,200 Existing Surge Tank

D | Headrace (Downstream) Penstock 3,500 Downstream of Powerhouse (CEB’s Land)

Powerhouse & Switchyard Area
E | Concrete Facilities 12,100 Temporary Facility Area for Dam
F | Construction Buildings 36,000 Near Circuit Bugalow (CEB’s Land)

B, IS OEERIEIIR BB ICHES NS, Area F O CEB A7 4 AL Xy 7
XFOFEFEFETDHILDLET A,

10.1.6 F7YtREBREME

AFHEICR T 27 7 v AEKIE, BEAMZMA D700, BB THEAER OFH Z2 54K
ETOM. EIRESCUE N M L D, JRIE, SEDMERT 7 & AEE & Table 10.1.6-1(27%
B

EFEREKRISE - BERIEKRASH
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Table 10.1.6-1 Access Road Improvement

Estimated
Access Road to be Improved Length (m)
Victoria Dam: Temporary Facility Area A (Work Adit for Upsteam of Headrace Tunnel) 300
Tunnel Office: Temporary Facility Area B (Work Adit for Middlesteam of Headrace Tunnel) 1,000
Powerhouse: Temporary Facility Area D & Spoil Bank (3) 300
Existing Road:Spoil Bank (4) 300
10.2 TREEHS SV IEIE
10.2.1 EFRFEH

Z DR TCHEER S D EEAEEY T, HKEE (L = 50083 m, D=66m, H—r% 27 (D =
20m( LBy, 6.6m(TFE)), AEEKL=575m( k> /LX), 160~175m(BA 0 X)), D=
5.6 m~2.85 m) W NI Y-l FRRBE CTH D, TNOOEEMEEZRT 572D OHHIEIZAFHY
444,000 m3, =27 U — FEITH 124,000 mPTH B,

TuY s FOTHEGEB IO TRICEEZ KTTHRETRDO LB TH D,

(1) =&

SR ORI RIRI 25.1°C, @ A ERRIRS X ORIKA FHSIRIZZE 89 30C
B 20CTH D, TFEHREIF.L,375mm TH Y 12 A0S 2 AIZHITRENS L,
AFHE L A= DFEERTR, JIROETIZES . WA E a7 U — MR TRICRE
IR RFTRESLMETIT AV, JES EFKFO a7 ) — NOFTRICIE, WHIKZED
FHEBMIRIZ 2 5,

(2) BB

AL RENTEHIZA Y 7 U AENIC TSNS D ATIZARETH 508, BIICAEN 4
CDAREMERH D720, EHNEB X OENOR G HilET 5 2 & Catlid 5, %o
BEMITEANCENTE L 2D, 227 V) — NHBEMIZZEORLE b3 SEOH FHREIR
U EEHMT T b Tl LELET S,

() HEIEEBEK
BE TEHENZHWDEESMFIE, AV T U HETOEREZBEEXTCUTOLEEY &35,

- 8:00~17:00 (fE.L. hr RN EDREBIEELZHL)
- AL LR (HL, &H., &F day #Br<)
10.2.2 IEFEHESIVUIEIE

102U LI ARG L O THEHEL LR IO TAHB L OTHEIRAL IR L, THEHM
TR LEZ2EO4F 42 H B2, H) EREG-T-, K70y =7 For VT 4 AN SR FE
KEOEHF T ETHDH, v/ FO THEITEZFigure 10.2.2-11Z7R L7z,
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Description Quantity | Unit Remarks
1 Preparatory Works
1.1 Access Road
(1) Improvement of Existing Road 1 LS 4
(2) Access to Downstream of Dam 300 m
1.2 Temporary Power Supply 1 LS
1.3 Camp and Office for CEB&Engineer 1 LS
2 Civil Works
2.1 Headrace Tunnel
(1) New Work Adit & Plug Concrete 300 m
(2) Tunnel Excavation 252,700 m
A-1 Face
A-2.1 Face
A-2.2 Face
A-3 Face
(3) Concrete Lining 81,500 m?
(4) Grouting 34,600 m
(5) Plug of Existing Work Adit 1 LS
2.2 Penstock
(1) Open Excavation m
(2) Concrete m’
(3) Tunnel Excavation 22,900 m?
(4) Fill Concrete(around Steel Liner) 8,100 m?
(5) Grouting 3,970 m
2.3 Surge Tank
(1) Open Excavation 3,000 m?
(2) Shaft Excavation 40,000 m®
(3) Steel Liner (Tunnel) 1 LS
(4) Concrete Lining 9,000 m?
(5) Grouting 4,150 m
2.4 Powerhouse
(1) Open Excavation 44,000 m
(2) Concrete 24,300 m?
(3) Finishing and Utility works 1 LS
2.5 Outlet
(1) Coffering 1 LS
(2) Open Excavation 30,000 m?
(3) Concrete 1,100 m?
3 Hydromechanical Equipment
3.1 Penstock
Portal Valve 1 Ls —
Bifurcation 1 LS 3
Steel Liner (Open) 1 LS
Steel Liner (Tunnel) 1 LS
3.2 Outlet
Gate 1 LS
3.3 Access Tunnel Manhole 1 LS
4 Elecromechanical Equipment
4.1 Overhead Traveling Crane 1 LS
4.2 #4 Unit
(1) Draft tube 1 LS
(2) Spiral casing 1 LS
(3) Runner 1 LS
(4) Stator 1 LS
(5) Rotor 1 LS
4.3 #5 Unit
(1) Draft tube 1 LS
(2) Spiral casing 1 LS
(3) Runner 1 LS
(4) Stator 1 LS 3|
(5) Rotor 1 LS
4.4 Power Plant Equipment 1 LS
4.5 Main Transformer 1 LS
4.6 Switchyard 1 LS
4.7 Commissioning Test (dry test) 1 LS 2

(wet test)

N |

5 Miscellaneous Work

RBEEUETYA - BEZEWIHe

Note: = Design, Manufacturing and Transportation
= |nstallation, Assembly

Figure 10.2.2-1 Construction Schedule

BUEHUN LN &+ LBULENT

S/IH &
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FEEEMITRD LB TH D,

22 (BERR) o ay 7 Y—r7r—FK
EE s 112m, HEIEE 520 m
Bk A (BERR) v AR 2= i Bk =X
KIS NV IV . a7 Y — NETI
WAL : 6.6m, ZEE :5003m
LIRSV | [ B N 20m( B . 6.6m(TE).

EE 117 mER) . 329m(TFEY)

IEREBE oo, kUK NEE 6.6 ~5.6m, AEE : 575m,
BA2N0 X[ PNEE @ 3.95 m~2.85 m,
JER ;4 58% 175 m. 5 5% 160 m

FEEEIT v, HEX E3I7TmxEmI 44mxES 69m

/= X NE T T v AJKE 122 MW/ unit x 2 units, 300 r/min
FETERE oo, 140MVA /unit x 2 units, 50 Hz

EE: A EEE RS B4 145MVA Junit x 2 units, 17k 16.5KkV, 2 ¥k 220 kV

r—T ) kL (B M3 — R

FEIKBE oo, ME 38 mxE X 44m
BABAFT oo, B0 2 R )
(1) *EREI=E

Yefif TEHCIT, BERREROW R, BRI o RAEETIO - OBEFRERK NS X L6 FE T
TEA~OED A ER., THEHAENEGHRM, CEB Lo P=T DX ¥ o 7ORBR THETH
5, INHIFFELARATHEOFALRMANIHIREN TTHICETL, BRLTE ZENREE
L,

(2 Bukp
UK FEBERR 8 BT AR RR OBE & 10 BEKEE b o kLo 15 m X[ E CREIZSEk L TEH 1 |
BAE bR ANIE KRS TN D, 2, BukaZ— F bBECY — FRIZEMH SN THE 0
T, W THEICY 2> I — O IKMEZHER L2 BT, R xAWNEHK L, #iakEk
BEBEAETHZ IR D,
(3) KK FrxNV
EOKEE b2 Rouik, SERAY 5,003 m, FEEIEE 8.0 m, BN AL EIFANEL 6.6 m O R kL
Thod, PrrVTHE, IRTEBY, RIANTHRER S LD EEDTE PRIz E Y £ <
BERRAVE ST QNS K EE B o0 3 AT & i L9~ 5, EFMIER-STI. £ 6.8 m, ZER 300 m,
FRMESESTIZNR 7.2 m, 46 400m Th 5,
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[T A1
A-2.1
¢ﬂ$kﬂ

v

Figure 10.2.2-2 Excavation Procedure

o ZZ, 37—k A — LR R ATy R, A R TR X ) B LY
VTN T v BRAWT, XAV IEICI Y 2R TR S, KETIX, a7 U — kX
. vy 7 Rk Edubic, YO A IERHUE O O ER SIS oW TSR R T 0T 5

VAN O B EEE Y, 7 v X —a b LK IFEET TOEE THEFICHF L, b
FOVETEREOEWEMHIE L7z BT, 9.25THRE L7-BEREIEY ~ D RMIRB OFF A5 % B &
LT, 125 m/A ERE LT, 72720, Jinalfs 30 mik, AU Z o AEOESIZ L0 FAF]H
WZHIR2 S 57-030m/A & Lz,

BERE K B~ D FETARBI DB >\ Tid, BER BB S ER T IIIET 5 2 e n T
Vo B0 T, HENCURE TRERRZIT - T, W5 L 7 HBERCE K TORENEE 2 HEE L
7= LT, HAENICNED LD EROAERELTEDOLLEND S, HRBRIT, BAK LA
EHLOK AT T, B2 72 0 0 kIR 2 52 108 S TEEETTV., BERREUK 057
PINRo # LS RPN E L IRBEHC K 0 lET 5, AERBOIREICSZ->TiE, FRE
V| BERREK K TOREEE VRTRECTH D 2emisEBA 2N L 912, Bedbl- 0 OEBEWD
HAEYELTRDLYL 2B, KETHEICE>TEDS 720, RERIE R ORI T
T, BATEZZTMEAITH Z ENEE LU,

V o AL (cm/s) —2 cmfs

K : BIESIFOA RIS X - TR b o458 — BRI L - TkiE
W: Eedb7- 0 o3& (kg)

D : S5 HTH 5 O R (m) —36 m

a7 V) — FEYIE, RS 10m OMGERETAEMEI vy FEHWTERYT D, B TL
O R IL, 10 mispan Z 2 H (ilFk 0.5day + $T7% 1day + Miifi 0.5day) & 487 L. 125 m/ A
ERE LT,

YRS N LR LT ORKRIREIN 2cmis& 78 B KEEBTORIIC LD, Va7 N T X AOEB)OHEEE IZAppendix
Iz rL7=,
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Ay U TF—=ar 77y NI, BLary s U — MR T LIEEZPBWTLTIT) O
ET5,

EKEE RV TEHEIL, BERTREROZ VT 4 WA RRITRD 2 END, HEiETENKDY
VEBRLE L. BENCR 17 » HE, =222 U — FESITIZHI 19 » AR CEm L7,

(4) FREAKREE

TRIEAKFE I A vy MELEIREIR. B0 S FHIZIBRIEE ST 5, 234 v v MHUTEKE
oS B~V A X7 T4 ~—%HOTIRAIT 220, b L ITHENBEKE o x
JAZRID S Tl A RAR—F —IZLDHHIFLE, V=07 Ey MZEYIEET 5, Sf ey b
GUREIE . JEIEHRENE R U L« R THEIC X » T, #FR L 0 THA~EIT %, #HE0 1
NRA vy MLEELCTEKE RN RA~NETFESE, KEFEK N XV EZBUTE T N T v
7 THANA~ PR T 5,

EOK IR KA RO SR, B OERE L v, #EElc 9 » AR, 227U —1|
BTN 12 #» AR TR L=, £/, vV IUF— a7 M, 207 ) — R&f
1y AEET 5,

(5) KEFE L XNV

PR KEE b RV OHRENX. EEATIA BHEKEE b oL L [E U TiETHIEIT S, hux
JUHREI O A SR 1T, EKEE SR U <K 125 m/A EERE L,

BERE D OEIAD a7 ) — MTRIT, =2 700 H UICKEEE b o L& F
AT22 e, =X 7 ORAIK THRICBEBEIND, FIRIZa> 27 U — bR 7T a2
AL, SEIEAEELWATLCERT S, 1910 701, #6% (6 m x 3unit) 812 B, =
Y7V —RMIR3IHDIS5HEL, HEE36m TEHET 5,

BREKEE b oV TEIE, BEINK 6 » A, SEKROIEMIEONCEAD 27 UV — R TIZ
916 » A TRt L7z,

(6) KESE
KIEEE OEIIRD LB ThH D,

TEZ e, R AR BRI o K OV H AR Bl

5 N a4 ) N = 353.5 m K H AL

B ERERR e, K 1SR, Hydk 2 5

R (NIREET) e, 750m (4 7). 735m(5 F) . ZDOW kI F/LIXH 575 m
L e, 6.6 m—5.6 m— 4yl f% 3.95 m—2.85 m

A b >V HER X (T A 2 B <) T 20%

o257 PERABRAL Y Sy

BRI oo, MR TR 2 B (3 1%)
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Table 10.3.3-1 Project Construction Cost

No. Item Unit | Quantity unit Prico_e(US$) Amount_(US$)
Total | Foreign | Local Total Foreign Local
1 [Preparatory Works
1.1 |Access Road LS 1) 356,235 91,078 265,157 356,235 91,078 265,157
1.2 |Temporary Power Supply LS 1{2,261,911] 273,232|1,988,679 2,261,911 273,232 1,988,679
1.3 [Camp and Office for CEB &Engineer LS 1| 568,183| 66,246 501,937, 568,183 66,246 501,937
Total 3,186,329 430,556| 2,755,773
2 [Civil Works
2.1 |Headrace Tunnel
Work adit
Tunnel Excavation m 11,600 75 55 20 870,000 638,000 232,000
Shotcrete 5cm m? 3,600 17 13 4 61,200 46,800 14,400,
Shotcrete 10cm m? 400 38 28 10 15,200 11,200 4,000
Rock Bolt 2m nos 1,290 38 31 7 49,020 39,990 9,030
Rock Bolt 3m nos 150 49 40 9 7,350 6,000 1,350,
Steel Support ton 23 1,813 1,543 270 41,699 35,489 6,210
Headrace Tunnel
Tunnel Excavation m’ 252,700 73 50 23( 18,447,100, 12,635,000 5,812,100
Shotcrete 5cm m? 75,200 21 14 7 1,579,200 1,052,800 526,400
Rock Bolt (D25) 3m nos 27,420 52 43 9 1,425,840 1,179,060 246,780
Concrete, lining m 81,500 146 84 62 11,899,000 6,846,000 5,053,000
Re-bar ton 3,260 1,854 248 1,606 6,044,040 808,480 5,235,560
Grouting m 34,600 43 31 12 1,487,800 1,072,600 415,200
Others 10% 4,192,745 2,437,142 1,755,603
Sub-total 46,120,194| 26,808,561 19,311,633
2.2 |Surge Tank
Open Excavation m’ 3,000 11 5 6 33,000 15,000 18,000
Shaft Excavation m’ 40,000 94 68 26 3,760,000 2,720,000 1,040,000
Shotcrete 5cm m? 8,200 32 18 14 262,400 147,600 114,800
Rock Bolt (D25) 5m length nos 770 34 28 6 26,180 21,560 4,620
Rock Bolt (D25) 2m length nos 410 49 40 9 20,090 16,400 3,690
Concrete, Structure m 9,000 118, 59 59 1,062,000 531,000 531,000,
Re-bar ton 360 1,498 206 1,292 539,280 74,160 465,120
Grouting m 4,150 43 31 12 178,450 128,650 49,800
Others 10% 588,140 365,437 222,703
Sub-total 6,469,540| 4,019,807| 2,449,733
2.3 |Penstock
Open Excavation m’ 18,800 11 5 6 206,800 94,000 112,800
Tunnel Excavation m 22,900 109 81 28 2,496,100 1,854,900 641,200
Shotcrete 5cm m? 7,300 19 13 6 138,700 94,900 43,800
Shotcrete 10cm m? 400 40 28 12 16,000 11,200 4,800
Rockbolt 2m nos 2,640 39 32 7 102,960 84,480 18,480
Rockbolt 3m nos 150 50 41 9 7,500 6,150 1,350
Steel Support ton 20 1,813 1543 270 36,260 30,860, 5,400
Concrete, filling m’ 8,100 104 59 45 842,400 477,900 364,500
Re-bar ton 100 1,482 205 1,277| 148,200 20,500 127,700
Grouting m 3,970 43 31 12 170,710 123,070 47,640
Others 10% 399,492 267,489 132,003
Sub-total 4,565,122 3,065,449 1,499,673
2.4 |Powerhouse
Open Excavation (common) m 9,000 5 1 4 45,000 9,000, 36,000
Open Excavation (rock) m’ 35,000 11 5 6 385,000 175,000 210,000
Concrete, Structure m° 24,300 149 55 94 3,620,700 1,336,500 2,284,200
Re-bar ton 2430 1435 166|  1,269]  3487,050 403,380 3,083,670
Building and utility works LS 1 864,453| 1,168,072, 1,752,527 447,302 1,305,225
Others 10% 929,028 237,118 691,910
Sub-total 10,219,305/ 2,608,300/ 7,611,005
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No. Item Unit | Quantity Unit P”C?(US& Amount.(US$)
Total | Foreign | Local Total Foreign Local
2.5 |Outlet
Open Excavation (common) m’ 6,000 5 1 4 30,000 6,000 24,000
Open Excavation (rock) m 24,000 11 5 6 264,000 120,000 144,000
Concrete, Structure m 1,100 149 55 94 163,900 60,500 103,400
Re-bar ton 110 1,435 166 1,269 157,850 18,260 139,590
Others 10% 61,575 20,476, 41,099
Sub-total 677,325 225,236 452,089
2.6 |Miscellaneous Works 10% 6,805,149| 3,672,735| 3,132,413
Total 74,856,634 40,400,088| 34,456,546
3 |Hydromechanical Equipment LS 1 21,966,000| 17,721,100 4,244,900
4 |Electromechanical Equipment LS 1 81,480,000 67,900,000{ 13,580,000
Construction Cost
Total of Direct Cost (1 to 4) 181,488,963| 126,451,744 55,037,219
Environmental Cost LS 2,154,099 0f 2,154,099
6 |Adiministration and Engineering Fee
(1+2+3+4)x10% 10% 18,148,896 12,645,174 5,503,722
7 |Contingency
(142+3+4+5+6)x10% 10% 20,179,196 13,909,692 6,269,504
Total of Indirect Cost (5 to 7) 40,482,191| 26,554,866 13,927,325
8 |Project Construction Cost (1 to 7) 221,971,154| 153,006,611 68,964,544

10.3.4 EEHFESES
a7 NOFEERFTEE Y, NE, AERICTable 10.3.4-1127~ L 7=,
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Table 10.3.4-1(1) Disbursement Schedule of Project Construction Cost

No. Item 1st Year 2nd Year 3rd Year 4th Year 5th Year Total
Foreign (USD) | Local (USD) | Foreign (USD) | Local (USD) [ Foreign (USD) | Local (USD) | Foreign (USD) | Local (USD) [ Foreign (USD) | Local (USD) || Total (USD) | Foreign (USD) | Local (USD)
1 |Preparatory Works
1.1 [Access Road 91,078 265,157| 356,235 91,078 265,157}
1.2 |Temporary Power Supply 273,232, 1,988,679 2,261,911 273,232, 1,988,679
13 |Camp and Office for CEB & 66,246 501937 568183 66,246 501937,
Engineer
Total 430,556 2,755,773 3,186,329 430,556 2,755,773
2 |Civil Works
2.1 |Headrace Tunnel
Work adit
Tunnel Excavation 638,000, 232,000 870,000 638,000, 232,000}
Shotcrete 5cm 46,800 14,400 61,200 46,800 14,400}
Shotcrete 10cm 11,200 4,000, 15,200 11,200 4,000
Rock Bolt 2m 39,990 9,030 49,020 39,990 9,030
Rock Bolt 3m 6,000 1,350 7,350 6,000 1,350
Steel Support 35,489 6,210 41,699 35,489 6,210
Headrace Tunnel
Tunnel Excavation 5,320,000 2,447,200 7,315,000 3,364,900 18,447,100 12,635,000 5,812,100}
Shotcrete 5cm 443,284 221,642 609,516 304,758 1,579,200 1,052,800 526,400
Rock Bolt (D25) 2m 496,446 103,907| 682,614 142,873 1,425,840 1,179,060 246,780}
Concrete, lining 326,000 240,619 3,912,000 2,887,429 2,608,000 1,924,952 0 0 11,899,000 6,846,000 5,053,000
Re-bar 0 0 468,067 3,031,114 340,413 2,204,446 0 0 6,044,040 808,480 5,235,560
Grouting 0 0 620,979 240,379, 451,621 174,821 0 0 1,487,800 1,072,600 415,200
Others 703,721 303974 893,313 405,315 500,105 615,892 340,003 430422 0) 0f 4,192,745 2,437,142 1,755,603
Sub-total 7,740,930 3,343,713 9,826,442 4,458,465 5,501,151 6,774,813 3,740,037 4,734,642 0 O] 46,120,194] 26,808,561 19,311,633
2.2 |Surge Tank
Open Excavation 15,000 18,000 33,000 15,000 18,000
Shaft Excavation 2417778 924,444 302,222 115,556 3,760,000 2,720,000 1,040,000
Shotcrete 5cm 131,200 102,044 16,400 12,756 262,400 147,600 114,800}
Rock Bolt (D25) 5m length 19,164 4,107 2,396 513 26,180 21,560 4,620]
Rock Bolt (D25) 2m length 14,578 3,280 1,822 410 20,090 16,400 3,690
Concrete, Structure 354,000 354,000, 177,000 177,000, 0 0 1,062,000 531,000 531,000}
Re-bar 49,440 310,080, 24,720 155,040 0 0 539,280 74,160 465,120
Grouting 64,325 24,900 64,325 24,900 0) 0f 178,450 128,650 49,800)
Others 259,772 105,188 79,061 81,821 26,605 35,694 0 0 588,140, 365,437 222,703}
Sub-total 2,857,492 1,157,063 869,666 900,036 292,650 392,634 0 0 6,469,540 4,019,807 2,449,733
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Table 10.3.4-1(2) Disbursement Schedule of Project Construction Cost

No ltem ] 1st Year ] 2nd Year ] 3rd Year i 4th Year ] 5th Year _Total
i Foreign (USD)| Local (USD) [Foreign (USD)| Local (USD) |Foreign (USD)| Local (USD) |Foreign (USD)| Local (USD) |Foreign (USD)| Local (USD) || Total (USD) |Foreign (USD)| Local (USD)
2.3 |Penstock
Open Excavation 94,000 112,800 206,800 94,000 112,800
Tunnel Excavation 1,324,929 458,000 529,971 183,200 2,496,100 1,854,900 641,200
Shotcrete 5cm 67,786 31,286 27,114 12,514 138,700 94,900 43,800
Shotcrete 10cm 8,000 3,429 3,200 1,371 16,000 11,200 4,800
Rockbolt 2m 60,343 13,200 24,137 5,280 102,960 84,480 18,480
Rockbolt 3m 4,393 964 1,757 386 7,500 6,150 1,350
Steel Support 22,043 3,857 8,817 1,543 36,260 30,860 5,400
Concrete, filling 0 0 328,556 250,594 149,344 113,906 0 0| 842,400 477,900 364,500
Re-bar 0 0 14,094 87,794 6,406 39,906 0 0] 148,200 20,500 127,700
Grouting 123,070 47,640 170,710 123,070 47,640
Others 158,149 62,354 59,500 20,429 34,265 33,839 15,575 15,381 0 0| 399,492 267,489 132,003
Sub-total 1,739,642 685,889 654,497 224,724 499,985 419,866 171,325 169,194 0 0) 4,565,122 3,065,449 1,499,673
2.4 |Powerhouse
Open Excavation (common) 9,000 36,000 45,000 9,000 36,000
Open Excavation (rock) 175,000 210,000 385,000 175,000 210,000
Concrete, Structure 49,500 84,600 594,000 1,015,200 594,000 1,015,200 99,000 169,200 0 0| 3,620,700 1,336,500 2,284,200
Re-bar 14,940 114,210 179,280 1,370,520 179,280 1,370,520 29,880 228,420 0 0| 3,487,050 403,380 3,083,670
Building and utility works 378,486 1,104,421 68,816 200,804 0 0] 1,752,527 447,302 1,305,225
Others 24,844 44,481 77,328 238,572 115,177 349,014 19,770 59,842 0 0| 929,028 237,118 691,910
Sub-total 273,284 489,291 850,608 2,624,292 1,266,943 3,839,155 217,465 658,266 0 0| 10,219,305 2,608,300 7,611,005
2.5 [Outlet
Open Excavation (common) 1,500 6,000 4,500 18,000 30,000 6,000 24,000
Open Excavation (rock) 30,000 36,000 90,000 108,000 264,000 120,000 144,000
Concrete, Structure 60,500 103,400 163,900 60,500 103,400
Re-bar 18,260 139,590 157,850 18,260 139,590
Others 3,150 4,200 17,326 36,899 61,575 20,476 41,099
Sub-total 34,650 46,200 190,586 405,889 677,325 225,236 452,089
2.6 [Miscellaneous Works 978,851 456,509 1,437,963 887,043 813,774 1,193,387 442,148 595,474 0 0) 6,805,149 3,672,735 3,132,413
Total 10,767,357 5,021,603 15,817,588 9,757,476 8,951,519 13,127,258 4,863,624 6,550,209 0 Ol 74,856,634 40,400,088 34,456,546
3 |Hydromechanical Equipment 4,393,200 0 1,700,000 660,000 3,696,000 1,419,800 5,735,300 2,165,100 2,196,600 0 21,966,000 17,721,100 4,244,900
4 |Elecromechanical Equipment 10,185,000 0 8,738,000 2,330,000) 29,742,000 7,931,000 12,445,000 3,319,000 6,790,000 81,480,000/ 67,900,000{ 13,580,000
Construction Cost
Total of Direct Cost (1 to 4) 25,776,113 7,777,376] 26,255588| 12747476 42389,519| 22478,058] 23,043,924| 12,034,309 8,986,600 0|l 181488963 126,451,744| 55,037,219
5 |Environmental Cost 0 538,525 0 538,525 0 538,525 0 538,524 0 0| 2,154,099 0 2,154,099
6 |Adiministration and Engineering Fee
(1+2+3+4)x10% 2,577,611 777,738 2,625,559 1,274,748 4,238,952 2,247,806 2,304,392 1,203,431 898,660 0] 18,148,896 12,645,174 5,503,722
7 [Contingency
(1+2+3+4+5+6) X 10% 2,835,372 909,364 2,888,115 1,456,075 4,662,847 2,526,439 2,534,832 1,377,626 988,526 Ol 20,179,196/ 13,909,692 6,269,504
Total of Indirect Cost (5 to 7)
5,412,984 2,225,626 5,513,673 3,269,347 8,901,799 5,312,770 4,839,224 3,119,581 1,887,186 0l 40,482,191 26,554,866 13,927,325
8 |Project Construction Cost (1 to 7) 31,189,097| 10,003,003| 31,769,261| 16,016,823| 51,291,318| 27,790,827| 27,883,149 15,153,891| 10,873,786 O 221,971,154 153,006,611 68,964,544
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2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 [Remarks
No. Item Period [Q1 Q2 [O3 [Q4 [Q1 Q2 [Q3 [Q4 [Q1 [Q2 [Q3 [Q4 [Q1 [Q2 [Q3 [Q4 [Q1 [Q2 [Q3 [Q4 [Q1 [Q2 [03 [Q4 [Q1 Q2 03 [04 [O1 o2 O3 o4 |01 [Q2 O3 |04 [Q1 [Q2
A{Common
DFR FIR

1|Feasibility Study by JICA 17 months é

2|EIA Approval Procedure 9 months

B[Ordinary Scheme under ODA (Shortest Case)|

L/IA

1]Financial Arrangement 12 months

2|Selection of Consultant for D/D & SIV 6 months

3| Detailed Design including Preparation of T/D | 12 months |

4|PQ & Tendering (Civil Works) 9 months R Completion
VY

5|Construction Works 52 months

(including preparatory works)
C|Design-Build Scheme under ODA
L/A

1|Financial Arrangement for DB Scheme 12 months I

2|Selection of Consultant for Preparation of T/D| 6 months

3|Preparation of Tender Documents 6 months

4|Tendering 6 months

5| Detailed Design by Contractor 9 months Completion

4
6|Construction Works 52 months
(including preparatory works)

Figure 10.4.1-1 Expected Implementation Schedule for Victoria Hydropower Station Expansion Project
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PIHBEE (BREMEE)
i = & O E A Table 11.1.2-1127~ 9,

@)

Table 11.1.2-1 Initial Investment Cost (at Economic Price)
(Unit : US$1000)
Description 2o e o - e F.c?’.rd e F.c4.th e F.c5.th o] Tou

I Direct Construction Cost
Preparatory Works 431 2,480 0 0 0 0 0 0 0 0 2,911
Civil Works 10,767| 4,519] 15818 8,782 8,952 11815 4,864 5,895 0 0] 71411
Hydro-Mechanical Equipment 4,393 0 1,700 594| 3,696 1278 5735 1949 2,197 0] 21,542
Electro-Mechanical Equipment 10,185 0 8,738 2,097 29,742 7138 12,445 2,987 6,790 0] 80,122
Total Direct Construction Cost 25,776 7,000] 26,256] 11,473| 42,390] 20,230{ 23,044] 10,831 8,987 0] 175,985
I Environmental Cost 0 485 0 485 0 485 0 485 0 0 1,939
111 Administration and Engineering Feq 2,578 700 2,626 1,147 4,239 2,023 2,304 1,083 899 0] 17,599
1V Contingency 2,835 818 2888] 1310[ 4,663 2274 2,535 1,240 989 0] 19552
Grand Total (1to V) 31,189 9,003] 31,769| 14,415 51,291| 25012 27,883 13,639 10,874 0] 215,075
TOTAL (FC+LC) 40,192 46,184 76,303 41,522 10,874 215,075

Conversion Factor: 0.9

Source: Study Team Calculation

ERIER L OFERBE A Table 11.1.2-212777, HiiEHE B L OVt 2 5t

Table 11.1.2-2 Initial Investment Cost by Item (at Economic Price)
(unit: US$1000)
Civilworks | _Hvdraulicl Ehﬁ‘ggf’en . Others Total
1st year 15,287 14,578 10,327 40,192
2nd year 24,599 13,129 8,456 46,184
3rd year 20,766 41,854 13,683 76,303
4th year 10,759 23,116 7,647 41,522
5th year 0 8,987 1,887 10,874
Total 71,411 101,664 42,000 215,075

Source: Study Team Calculation
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(2) HEEHERE (R
HEERHER 2 Table 11.1.2-3127"7, JHESMERF LT TR OERE (T 10%1A7) |
EDOREF U CERIEGELRHET 2, ZORFTay PALer FPOFUT e Y =7 MIE
FHRBRICED D TH D,

Table 11.1.2-3 O & M Cost (at Economic Price)
(unit: US$1000)

Item Construction cost Factor Amount
Civil Works 78,552 0.5% 393
Hydraulic/Electro-mechanical Equipment 111,830 1.5% 1,677

Total 2,070

Source: Study Team Calculation

g, R S RPN A D E 5!%*’“64%%%% IOWTIE, MIHREEEZSHICLT
it AR E 2 0D 2 D% A BT e 2 ok LA

11.1.3 FAFHEOFEFER

AFHE OB LS & L Ci, with project 35 X TOY without project =L OIRIIZ I T B 5%
HeRt L, T OEFELE 2 oW ERREEAT 5,

KANFEET 0T =7 b ORFHELFITEELR (KW i) X OEDRELR (kwh fiifg) 225
2%, —RENS, EERRIAE AN B OERE R L OHEE O&M | )BT K
TIBEEHTOLE) O&M % (REHESE) TSN D,

ARFHHENIE— 7 BB L OKR D GEICIIE— A A H OB Y « 7 N U 73BT OE
%ﬁ—ﬁ/\{)&*‘/%%ﬁb W THE T LI 1 A 3RO E— 7 ARICOREFT T HHDTH
Bt~ T, withds X Owithoutd — 2D — R ZBIT HZENENOREREEZZB LT, ©—7
ﬁﬁﬁﬁﬁ*’%kﬁ%%aﬁﬁt}: LTCIEAAZ—EURET T b, Off peakB&fifH & L Cikfamkr
KBS TN ZORRE L, TNENOT 7 MIESSENEES XL OE ) &FERIT
Table 11.1.3-11Z7R L 72 XA ICHEWHERE « FHRT D,

Table 11.1.3-1 Alternative Thermal Power Plant

Item Purpose Power Benefit Energy Benefit
Gas Turbine Peak load Construction cost Variable O&M cost
Fixed O&M cost
Coal-fired Thermal Off peak load Variable O&M cost

Source: Study Team Calculation
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Table 11.1.3-2|C A EFHE O H 2 A . Table 11.1.3-412 /7 A Z — B2 OFR 3 lifiEi . Table 11.1.3-51C
IR KT ORFAME 279, £7-. UL FICEAEE OB 24,

Table 11.1.3-2 Economic Benefit of the Project

No. Description Unit With Project W/out Project Net
1. Annual Energy GWh 715.9 705.0 11
2. Firm Energy GWh 468.2 230.0 238
3. Secondary Energy GWh 247.7 475.0  -227
4. Dependable Peak Capacity MW 393.0 210.0 183
5 Power to be Generated (Gas) MW 464.7 248.3
6 Power to be Generated (Coal) MW -- --
7. Energy to be Generaged (Gas) GWhlyr 479.03 235.32
8. Energy to be Generaged (Coal) GWhlyr 268.03 513.98
9. kWh-Value (Gas) US$/MWh 282.43 282.43
10. kWh-Value (Coal) US$/MWh 63.98 63.98
11. kW-Value (Gas) US$/kW 80.86 80.86
12. Annual Benefit (Gas) US$1000/yr 167,069 83,441 83,627
13. Annual Benefit (Coal) US$1000/yr 17,149 32,885 -15,736
14. Total Annual Benefit US$1000/yr 184,217 116,326 67,891

Source: Study Team Calculation
(1) LRI
RRFFEISOHERHNI S o T, £ KAFRELAKDEEOBRERDOENELHMIET 5720
DRI 2 RO D, Z OFELEEE W TRBEK D BEEREO MG ca R L, 2o
TEIZHESNT, [His A FE T 5, Table 11.1.3-3ICFi% R A "3, 72d. FHEOFHMIZ OV
TldTable 11.1.3-43 K U'Table 11.1.3-5/27~7 7,

Table 11.1.3-3 Adjustment Factor

Item Gas Turbine Coal-fired Plant
kW Adjustment factor 1.18247 1.22017
kWh Adjustment factor 1.02312 1.08207

Source: Study Team Calculation
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Table 11.1.3-4 Power and Energy Value of Gas Turbine Plant

A. Calculation of Power (kW) and Energy (kWh) Adjustment Factors

Item Hydropower Gas Turbine
Station Use 0.45% @O 2.70% ®
Forced Outage 0.50% @ 8.00% ®
Scheduled Outage 1.90% @ 8.20% @
Transmission Loss 3.20% @ 3.20%
kW-Adjustment Factor - 1.18247 ©
kWh-Adjustment Factor - 1.02312

(Note) 1. @ =(1-D)*(1-@)*(1-@) *(1-@) / (1-@) * (1-©®) * (1-@) * (1-©)

2.0 =(1-O)*(1-@) / 1-®) *(1-®)

B. Calculation of Power Value (kW-Value)

Item Unit Gas Turbine
kW Construction Cost * US$/kwW 530.6 O
Plant Life Years 20 @
Discount Rate % 10.0% @
Capital Recovery Factor 0.11746 @
Fixed OM Cost * US$/kW/yr 6.06 ®
Power Value (KW-Value) US$/kW 80.86 ®
(Note) 1. ® = (&+D*@) * (@ in above A)

2. * Economic cost based on data for 75MW Gas Turbine Plant

C. Calculation of Energy Value (kWh-Value)

Item Unit Gas Turbine
Fuel Type Auto Diesel
Fuel Price * US¢/Geal 9,521 O
Heat Content kcal/kg 10,550 @
Thermal Efficiency % 28.10% @
Heat Rate kcal/lkWh 2,857.0 @
Fuel Amount kg/kWh 0.27081 ®
Fuel Cost US$/kWh 0.27202 ®
Variable OM Cost US¢/kWh 0.402 @
Energy Value (kwWh-Value) US$/MWh 282.43

(Note) 1. ® = (®+®/100) * (@0 in above A) *1,000

2. * US$134.15/bbl at Colombo, average from Jan. to Oct. 2008

Source: Study Team Calculation with data provided by CEB

11-6

EFRAKISH - BAIERIRH



ZVSVYNET 1 D ~UPKDFREAIBEK F/s BE

P4 FILUIR—

Table 11.1.3-5 Power and Energy Value of Coal-fired Thermal Power Plant

A. Calculation of Power (kW) and Energy (kWh) Adjustment Factors

Hydropower Coal-fired
Item Thermal Power
Plant
Plant
Station Use 0.45% D 8.00% ®
Forced Outage 0.50% @ 11.00% ®
Scheduled Outage 1.90% @ 2.74% @
Transmission Loss 3.20% @ 3.20%
kwW-Adjustment Factor - 1.22017 @
kWh-Adjustment Factor - 1.08207

(Note) 1. @ =(1-D)*(1-@) *(1-@) * (1-@) / (1-®) * (1-®) * (1-@D) * (1-®))
2.0 =(1-O)*(1-@) / (1-®) * (1-®)

B. Calculation of Power Value (kW-Value)

Coal-fired
Item Unit Thermal Power
Plant
kW Construction Cost* US$/kw 12025 @
Plant Life Years 30®
Discount Rate % 10.00% 3
Capital Recovery Factor 0.10608 @
Fixed OM Cost US$/KW/yr 773 ®
Power Value (kW-Value) US$/kW 165.08 ®
(Note) 1. ® = (®+DO*®@) *©® in above A)
2. * Economic cost based on data for 300MW Coal-fired plant
C. Calculation of Energy Value (kWh-Value) _
Coal-fired
Item Unit Thermal Power
Plant
Fuel Type Coal
Fuel Price* US$/ton 156 O
US¢/Geal 2,468
Heat Content kcal/kg 6,300 @
Thermal Efficiency % 37.50% @
Heat Rate kcal/kWh 2,293.3 @
Fuel Amount kg/kWh 0.36402 ®
Fuel Cost US$/kWh 0.05661 ©®
Variable OM Cost US¢/kWh 0.252 @
Energy Value (kWh-Value) US$/MWh 63.98

(Note) 1. ® = (©®+®/100) * (@ in above A) *1,000
2. *1 US$155.5/ton at Colombo, average from Jan. to Oct. 2008.

Source: Study TeamCalculation with data provided by CEB
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(2) REKFIFEERME O ERETE T

AR K S BB O FEE eI Table 11.1.3-60 80 45, 0P,

IZTable 11.1.3-2127R 7,

Table 11.1.3-6 Basic Features of Alternative Thermal Power Plant

for the Cases of “with” and “without” Project

Item Unit Gas Turbine Coal-fired Plant
Project with w/out with w/out
Installed capacity MW 464.7 248.3 --- ---
Energy generation GWh 479.0 235.3 268.0 514.0
Plant Life Years 20 30

Source: Study Team Calculation

1) REKNWAERHEERE

KT Rt Ot ax FH (IDCHR & OfEF k) A Table 11.1.3-712777 7,

Table 11.1.3-7 Construction Cost of Alternative Thermal Power Plant

(unit: US$/KW)

Gas Turbine (75MW)

Coal-fired (300MW)

FC Portion 460.8 889.6
LC Portion 77.6%x0.9 347.7 x 0.9
Total 530.6 1,202.5

Source: Data from CEB (as of January 2008)

2) REXNEBZRBEED OM &

R KA OF-HO&ME: (R {liks) % Table 11.1.3-8127~7, 7pds, HAZ—E I

B L ClidsEg s, WESDOIEY 431715 80%, 20% & L7z,

Table 11.1.3-8 O&M Cost for Alternative Thermal Power Plant

Item Gas Turbine (75MW) Coal-fired (300MW)
1. Fixed O&M cost US$/kW/month US$/kW/month
FC Portion 0.412 0.513
LC Portion 0.103x 0.9 0.146 x 0.9
Total 0.505 0.644
2. Variable O&M cost US cent/kWh US cent/kWh
FC Portion 0.328 0.201
LC Portion 0.082 x 0.9 0.057 x 0.9
Total 0.402 0.252

Source: Data from CEB (as of January 2008)
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3) REXHDDOBRELE

AR KB E R OB X, Table 11.1.3-90 L BV TH 5,

Table 11.1.3-9 Fuel Cost of Alternative Thermal Power Plant

ltem CIF Price Fuel Cost
Auto Diesel US$134.2/bbl US cent 9,521/GCal
Coal WC US$155.5/MT US cent 2,468/GCal

Source: Data from CEB

PLEDOZRMEEZR—2 L LT, BHEXEBLIOENEERZ BB 72, BHHEKIT 10%DE5]
RBhEbLo TR INIETAX —E T T FOEREIZETE OM B Mz -bD LT 5, &
BT, BB ICLH) OM B A2 MAT-bD LT 5,

11.1.4 KT

FHEBRAAEE O R B O BIEME L 182,321 T K TH D (B[R 10%, LA TR L), RFEHE
W ORELEMEIE 417,959 T KL TdH 5, (- CTHUERLEME (B-C) 1% 235,639 T F/L, B/CiZ 2.29

ERFEEN D, RFHONEINGEE (EIRR) 1£19.8% & 72 o7,

(Table 11.1.4-2%:1R)

MEEMIE (NPV:B-C)., 42l (B/IC) BLURFEHINEINESR (EIRR) OK+EIE %
Table 11.1.4-11Z7% 7,

Table 11.1.4-1 Result of Economic Evaluation

Evaluation Index Evaluation Criteria Discount Rate
US$353,154,000 8%
NPV US$235,639,000 >0 10%
US$158,203,000 12%
2.79 8%
B/C 2.29 >1 10%
1.93 12%
19.4% 8%
EIRR 19.8% > Opportunity cost of 10%
20.2% capital 12%

VE - fCERA ) DEFEB B D= D IZ B G| FEEfEH L T 5728, EIRR O ZE)d 5,

ZOFER. NPV RIEDME T, EIRR NEARADHESEHHTH D 10%% Ll> T\ D Z L 2R S

Niz, 6o T, KFEITRENCT 4 —V TNV THD EFHMETE 5,
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Table 11.1.4-2 Economic Evaluation

(Unit: US$1000)

Cost Benefit

Yearin Year  Construction Operation Power Energy Balance

order & & Total Benefit Benefit Total

Replacement Maintenance
1 2012 40,192 0 40,192 0 0 0 -40,192
2 2013 46,184 0 46,184 0 0 0 -46,184
3 2014 76,303 0 76,303 0 0 0 -76,303
4 2015 41,522 0 41,522 0 0 0 -41,522
5 2016 10,874 0 10,874 0 0 0 -10,874
6 1 2017 0 2,070 2,070 83,627 -15,736 67,891 65,821
7 2 2018 0 2,070 2,070 83,627 -15,736 67,891 65,821
8 3 2019 0 2,070 2,070 83,627 -15,736 67,891 65,821
9 4 2020 0 2,070 2,070 83,627 -15,736 67,891 65,821
10 5 2021 0 2,070 2,070 83,627 -15,736 67,891 65,821
11 6 2022 0 2,070 2,070 83,627 -15,736 67,891 65,821
12 7 2023 0 2,070 2,070 83,627 -15,736 67,891 65,821
13 8 2024 0 2,070 2,070 83,627 -15,736 67,891 65,821
14 9 2025 0 2,070 2,070 83,627 -15,736 67,891 65,821
15 10 2026 0 2,070 2,070 83,627 -15,736 67,891 65,821
16 11 2027 0 2,070 2,070 83,627 -15,736 67,891 65,821
17 12 2028 0 2,070 2,070 83,627 -15,736 67,891 65,821
18 13 2029 0 2,070 2,070 83,627 -15,736 67,891 65,821
19 14 2030 0 2,070 2,070 83,627 -15,736 67,891 65,821
20 15 2031 0 2,070 2,070 83,627 -15,736 67,891 65,821
21 16 2032 0 2,070 2,070 83,627 -15,736 67,891 65,821
22 17 2033 0 2,070 2,070 83,627 -15,736 67,891 65,821
23 18 2034 0 2,070 2,070 83,627 -15,736 67,891 65,821
24 19 2035 0 2,070 2,070 83,627 -15,736 67,891 65,821
25 20 2036 0 2,070 2,070 83,627 -15,736 67,891 65,821
26 21 2037 0 2,070 2,070 83,627 -15,736 67,891 65,821
27 22 2038 0 2,070 2,070 83,627 -15,736 67,891 65,821
28 23 2039 0 2,070 2,070 83,627 -15,736 67,891 65,821
29 24 2040 0 2,070 2,070 83,627 -15,736 67,891 65,821
30 25 2041 0 2,070 2,070 83,627 -15,736 67,891 65,821
31 26 2042 0 2,070 2,070 83,627 -15,736 67,891 65,821
32 27 2043 0 2,070 2,070 83,627 -15,736 67,891 65,821
33 28 2044 0 2,070 2,070 83,627 -15,736 67,891 65,821
34 29 2045 0 2,070 2,070 83,627 -15,736 67,891 65,821
35 30 2046 0 2,070 2,070 83,627 -15,736 67,891 65,821
36 31 2047 14,578 2,070 16,648 83,627 -15,736 67,891 51,243
37 32 2048 13,129 2,070 15,199 83,627 -15,736 67,891 52,692
38 33 2049 41,854 2,070 43,924 83,627 -15,736 67,891 23,967
39 34 2050 23,116 2,070 25,186 83,627 -15,736 67,891 42,705
40 35 2051 8,987 2,070 11,057 83,627 -15,736 67,891 56,834
41 36 2052 0 2,070 2,070 83,627 -15,736 67,891 65,821
42 37 2053 0 2,070 2,070 83,627 -15,736 67,891 65,821
43 38 2054 0 2,070 2,070 83,627 -15,736 67,891 65,821
44 39 2055 0 2,070 2,070 83,627 -15,736 67,891 65,821
45 40 2056 0 2,070 2,070 83,627 -15,736 67,891 65,821
46 41 2057 0 2,070 2,070 83,627 -15,736 67,891 65,821
47 42 2058 0 2,070 2,070 83,627 -15,736 67,891 65,821
48 43 2059 0 2,070 2,070 83,627 -15,736 67,891 65,821
49 44 2060 0 2,070 2,070 83,627 -15,736 67,891 65,821
50 45 2061 0 2,070 2,070 83,627 -15,736 67,891 65,821
51 46 2062 0 2,070 2,070 83,627 -15,736 67,891 65,821
52 47 2063 0 2,070 2,070 83,627 -15,736 67,891 65,821
53 48 2064 0 2,070 2,070 83,627 -15,736 67,891 65,821
54 49 2065 0 2,070 2,070 83,627 -15,736 67,891 65,821
55 50 2066 -58,093 2,070 -56,023 83,627 -15,736 67,891 123,914
Total 258,645 103,510 362,155 4,181,373 -786,817 3,394,556 3,032,401
Discount rate: 10%

PV (Cost): 182,321 PV (Benefit): 417,959 235,639
EIRR: 19.8%
NPV: 235,639
B/C: 2.29
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11.1.5 REESHT

M)

BAL e s
R IHTOBFEIEIZEE L T, BHRRUEN AL LT E DRE ST 21T 5, 72k, EH5|=R
1T 10% A2 Lz, D47 > CILL F O r — A2 ME LT,

=21 BREHME D (@) 30%) L7=HE. (b)50%E L=,

r—A 2 EEFEEN () 10%HE M L=, (b) 20%8E00 L 7=354,

=R 3 BREHE D 50%E L, BERRE DS 10 %N L 72 A.

r—A 4  Polgollafg T 1,260MCM D EUK 23T o4 5356 (B EEHRIZ DWW TIE, 9.6.2%
ZH), ZOBEOREE KT OIEREFE TI L OREWE 245 4 Table 11.1.5-11Z 7”73,

Table 11.1.5-1 Economic Benefit for “with” and *“without” Project for Case 4

No. Description Unit With Project W/out Project Net
1. Annual Energy GWh 572.0 572.0 0
2. Firm Energy GWh 399.0 227.0 172
3. Secondary Energy GWh 173.0 346.0 -173
4. Dependable Peak Capacity MW 352.0 207.0 145
5 Power to be Generated (Gas) MW 416.2 244.8
6 Power to be Generated (Coal) MW - --

7. Energy to be Generaged (Gas) GWhlyr 408.23 232.25
8. Energy to be Generaged (Coal) GWh/yr 187.20 374.39
9. kWh-Value (Gas) US$/MWh 282.43 282.43

10. kWh-Value (Coal) US$/MWh 63.98 63.98
11. kW-Value (Gas) US$/kW 80.86 80.86
12. Annual Benefit (Gas) US$1000/yr 143,758 82,332 61,426
13. Annual Benefit (Coal) US$1000/yr 11,977 23,954 -11,977
14. Total Annual Benefit US$1000/yr 155,735 106,286 49,449

Source: Study Team Calculation

=25  R—RXEROBFNEI, = A ANSINELRE T 585G (BOEREIC
OWNTIE, 9.6.2% %), Z OBROMRER K T IELHERE T X O H#1E & Table
11.1.5-2127~7,
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Table 11.1.5-2 Economic Benefit for “with” and “without™” Project for Case 5

No. Description Unit With Project W/out Project Net
1. Annual Energy GWh 730.5 709.0 22
2. Firm Energy GWh 1724 135.0 37
3. Secondary Energy GWh 558.1 575.0 -17
4. Dependable Peak Capacity MW 49.0 49.0 0
5 Power to be Generated (Gas) MW 57.9 57.9
6 Powertobe Generated (Coal) MW -- -

7. Energy to be Generaged (Gas) GWhlyr 176.39 138.12

8. Energy to be Generaged (Coal) GWhyr 603.90 622.19
9. kWh-Value (Gas) US$/MWh 282.43 282.43
10. kWh-Value (Coal) US$/MWh 63.98 63.98
11. kW-Value (Gas) US$/kwW 80.86 80.86
12. Annual Benefit (Gas) US$1000/yr 53,778 42,971 10,807
13. Annual Benefit (Coal) US$1000/yr 38,638 39,808 -1,170
14. Total Annual Benefit US$1000/yr 92,417 82,780 9,637

Source: Study Team Calculation
() PTRER
K Sy HT O S % Table 11.1.5-31277 77,

Table 11.1.5-3 Result of Sensitivity Analysis

Item NPV (US$) B/C EIRR
Case 1a 138,192,000 1.76 16.2%
Case 1b 73,226,000 1.40 13.5%
Case 2a 217,407,000 2.08 18.4%
Case 2b 199,175,000 1.91 17.3%
Case 3 54,994,000 1.27 12.4%
Case 4 122,101,000 1.67 15.5%
Case 5 -122,992,000 0.33 1.6%

r—Z A~4 £ TOERMENEL RHGEBITBOTHiMEEZ 27 )V 7 — L TE Y REFIC
T4 =T TN THDHI VMR INT, £z, EKEL L TWOIBREIEKERSWVW. L HD
DN, R A — A TIIRENE 8 T2%0% (T« —E /L 38 RIL, fifx 44 RV), 77— A 4 TiL 52%
W (74— 64 Kb, HERT5 KV) 12725 F TEIRR 28 10%LL EOfEZER->TW\W5, 37
bbb, MAREZRET 70y &L TEHEREOB S SIXIEF I IR 7 a
Yl NEEDITHND,

—FH T, r—=A5 TR LI L XR=ABROHABOENNE UG EIZITENE D
N=F 27T 47 M) THEH2N—ZAAME CHEIEZE S 52/ b, &
RN E L A2 D RBRFMEDN RIBIZEAL T 5, 1o T, ARFHEDEANLT 5 72O I2iE N — X EJR
DOBAFBULEARAR TH 2D LB s d,
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11.2 BAFEER(E

11.2.1  FHEFE

(1) MEHOGFE
WL, & 55t EABERFTHONHEN G TR T 5028 D ERFT 200 TH D,
SHTFEE LCEF vy a5 7n — k28T 2, KAFRECXDERNZT 7o —Fi%
LUToEEy ThHhsd, ZITEHGME (=MEEM) ([2X o8 - 0&M & 2 F ], JEHEIN
ANzfige L, Frvia -7 h7n— (B BLXOAMr7e— (HR) 270d=7
MIMARIC O FERNRT 2, ICHFEICKH SN BB L OMERE, F51EE
@%LT7H/:7%@EV BT BEMEICHRAEST S, 20 LT, vy MR
B TR ENTZER L ERENTNOAFEE KT, 2 2 CIEFHMEEE L L
f%éﬁi/% b b7y =7 MAKROINEEM: & T T 5 72 D O E AR H I R
INZ&= (FIRR on investment) %% H9 5,

(2 wIREH
CEB LD > 2. AV T U HITBITHMOEBENEICB T 28EEZSEIC L, A&
FHEICHT= > T, UTFOFMEERE LT,

> T A3
FRfi DM ELIT = L2 o b ORBRD HIFHERE & L TELFITRT,
- BORERTiE - 50 £F
- KM, EXHE © 35 4
> FHELHIRH

RISV T 55 F LT 5, ZhTEARBRMEOMAFE TH 5 50 FIZ@dZ MO 5
FErMzl-bDTH5, £, #EEBRIT 12 ARE LT,

> R LR
MR DWW TIE Y ¢ 7 B U TR EFN L DBEBXKNEONDIFEZOZEMRE T D,
o T, EEEAR LOEERKE AT,

> FHELIRE A
2008 4 10 A RE i Ok 2 L TR 5, £/o. BB 7 n v =27 P TRRICEHERK T L
TWAHMMZE LTI, 7 a XA MELTARFHEOER & L TUIBE LRV,

> TAHZL—T g
it EFITEEET, av 22 b TIA REERT D,

> Bl L O A BIBL
BEEFE DO AME 3Tk LT3l ABL (Cess) 35 & OF Port and Airport Development Levy (PAL) &
L C 45%% fiAte, T OMAENTH LTI 15% D BRI L O 15%0 VAT % JiATe, (&
PR 32.25%) F£7-. WNESIZOWTIE 15%D VAT % [ikie,
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11.22 AHEOHBEARLS L UES

(1) HMBEH
AFHE O B LR BUAA O T X 2 PIWIB &5, e T s LU 0O&M #
Thbd, 209 BYMIRERS X OB & IOV CIEEE 10 BEit#lo THREIZAY T
A TSN IBEZ M- b0 MBEEME LTHRMAT 2, @iiEREIc Tz vy
JVH N OREER S IR AR (P 10%38 L OWLAR) I —EDHREF U CHHT 5,
1) PIEREHE
ARG DI B B O W) 8 0 % Table 11.2.2-112 7R,

Table 11.2.2-1 Initial Investment Cost by Item (at Financial Price)
(unit: US$1,000)

Civil works meHc);]iﬁgglcéELﬁ(:r?e-n ; Others Total
1st year 20,015 15,234 12,607 47,856
2nd year 32,140 14,346 10,443 56,929
3rd year 26,935 45,696 15,934 88,565
4th year 13,965 25,305 8,928 48,198
5th year 0 9,391 1,972 11,363
Total 93,054 109,973 49,884 252,911

Source: Study Team Calculation

2) EEHERR

AREHE OIEILAMERFE (P& 2 5Te) ZTable 11.2.2-2127~77,

Table 11.2.2-2 O&M Cost (at Financial Price)

(unit: US$1000)

Item Construction cost Factor Amount
Civil works and others 102,360 0.5% 512
Hydraulic and Electro-mechanical Equipment 120,970 1.5% 1,815

Total 2,326

Source: Study Team Calculation

(2 MBER

AEHE O M BEISITE SR TH 5, Table 11.2.2-3127779 & 910, SEHELZ R B
(USc12.157/kWh) 1Zii7eE 1 &4 F U CieENAZFHRE L1-,
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Table 11.2.2-3 Financial Benefit

Period Salable Energy Unit price Annual Revenue
(GWh) (USc/kWh) (US$)
2017-2018 9.4 12.157 1,143,000
2019-2066 325.0 12.157 39,510,000

Source: Study Team Calculation

AT IS

> R HA

BB AL ERAT O B 2 X — 2 & LT %, 2008 40 & 14 85 B Bl
. 2008 EDNEHLFEL — K

1T Rs.13.17/KWh TH o7z, Tk RAR—R| AT 5720
(US$1=Rs.108.3338) #Z{# L. US$0.12157/kWh %157~

e HAfid L OMGEBE N RICET &2 £ LT,

> HRoedE )&
HHEOFEERITable 11.22-4D L B & L=,
Table 11.2.2-4 Annual Energy for Financial Evaluation
ltem Unit Total Energy Energy allocation for extension project
until 2018 after 2019
Energy generation GWh 715.9 10.9 377.9
Gross loss % 14.0 14.0 14.0
Salable energy GWh 615.7 9.4 325.0

Note: Gross loss rate was taken from “National Demand Forecast 2007-2027"" (CEB).

HENEDOR—RA LR DEZ FELLTFIRT,

ARG LB —
ik & A:%ELT
(e =N

HRREEBELTWD Y427 M T KR
— HEEFROAFEET D E— 7 IEDREHT LT LD TH L, TR

(B2 2 & D TE DKEIZEMIT RS MBEABNREICEAL TE, ¥ES

BATDIEE

RO BT W®m% X BETOREEIMLIINOEHEFINTIEARF TE 20,
K@ﬁ IBWTCIEL R 7' v U =7 N OOt A%k (35 4Ef#]) D EISET 5 2018 #F Tl

P

FE SR P AR & JEve & U= B X
07 OB REE 1
WM AEESR b ZOEFHEA LT 52 &,
IS 2009 & T35 Z & (CEB Annual Report 2006 £ 1)
FEOE M (2006 F54E T Rs.612Million: Victoria

— & LED F ARG

—HER T e e NOERE
ST I T A& % & o 1= 18

—BER

Annual Report 2007 £ V) %1%

W4y DI F4E & L, 2019 A LAKE I3
. TEBEOMBINAE LT LI

Rt

FEERI L D

iﬁﬁi%fmf{ﬁﬁ k L/f\_o

%%%ﬁ%{ﬁw&#wﬁéﬂébﬁffké

T2 AT L,

11-15

EFRAKISH - BAIERIRH

ENF— R FEEHKO

(2. BIFIZ R v BER T



ZVSVYNET 1 D ~UPKDFREAIBEK F/s BE
P4 FILUIR—

716GW _
705GWh g . o . e "
@ 367GWh ®
705GWh L hori] | Unit 45 (20
Unit 1-3 3 338GWh -
Unit 1-3
1984 2017 2019 2066
<:I 35 years of economic life for existing equipment

K:ISO years of economic life for Expansion ProjectI::>
Benefit for expansion project

=] Benefit for existing project

Figure 11.2.2-1 Annual Energy for Financial Evaluation

11.2.3 BA#EHE

G AT 2 E AR B HINEBINAS R 2 B IC D E §HAL L 72 (Table 11.2.3-22 ),
BRI OF5 H % Table 11.2.3-11275% 3,

Table 11.2.3-1 Result of Financial Evaluation

Item Result Evaluation criteria
FIRR on investment 9.6 % > interest rate

FIRR 1% 9.6% L itH Sz, - T, AHEODO 7 4 DBV T 4 2RO DHT-DICIE, HDHREE Y
7 MBS R OB S ERIHTAMLEND D LFHMETE b,
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Table 11.2.3-2 Financial Evaluation

(Unit: US$1000)

_ Cost Benefit
Yearin Year Construction Operation Annual Unit Total  Balance
order and and Total Energy Rate Revenue

Replacement Maintenance (GWh) (US$/kWh)

1 2012 47,856 0 47,856 0.0 0.12157 0 -47,856
2 2013 56,929 0 56,929 0.0 0.12157 0 -56,929
3 2014 88,565 0 88,565 0.0 0.12157 0 -88565
4 2015 48,198 0 48,198 0.0 0.12157 0 -48,198
5 2016 11,363 0 11,363 0.0 0.12157 0 -11,363
6 1 2017 2,326 2,326 9.4 012157 1,143 -1,184
7 2 2018 2,326 2,326 9.4 012157 1,143 -1,184
8 3 2019 2,326 2,326 325.0 0.12157 39,510 37,184
9 4 2020 2,326 2,326 325.0 0.12157 39,510 37,184
10 5 2021 2,326 2,326 325.0 0.12157 39,510 37,184
11 6 2022 2,326 2,326 325.0 0.12157 39,510 37,184
12 7 2023 2.326 2.326 325.0 0.12157 39.510 37.184
13 8 2024 2,326 2,326 325.0 0.12157 39,510 37,184
14 9 2025 2,326 2,326 325.0 0.12157 39,510 37,184
15 10 2026 2,326 2,326 325.0 0.12157 39,510 37,184
16 11 2027 2,326 2,326 325.0 0.12157 39,510 37,184
17 12 2028 2,326 2,326 325.0 0.12157 39,510 37,184
18 13 2029 2,326 2,326 325.0 0.12157 39,510 37,184
19 14 2030 2,326 2,326 325.0 0.12157 39,510 37,184
20 15 2031 2,326 2,326 325.0 0.12157 39,510 37,184
21 16 2032 2,326 2,326 325.0 0.12157 39,510 37,184
22 17 2033 2,326 2,326 325.0 0.12157 39,510 37,184
23 18 2034 2,326 2,326 325.0 0.12157 39,510 37,184
24 19 2035 2,326 2,326 325.0 0.12157 39,510 37,184
25 20 2036 2,326 2,326 325.0 0.12157 39,510 37,184
26 21 2037 2,326 2,326 325.0 0.12157 39,510 37,184
27 22 2038 2,326 2,326 325.0 0.12157 39,510 37,184
28 23 2039 2,326 2,326 325.0 0.12157 39,510 37,184
29 24 2040 2,326 2,326 325.0 0.12157 39,510 37,184
30 25 2041 2,326 2,326 325.0 0.12157 39,510 37,184
31 26 2042 2,326 2,326 325.0 0.12157 39,510 37,184
32 27 2043 2,326 2,326 325.0 0.12157 39,510 37,184
33 28 2044 2,326 2,326 325.0 0.12157 39,510 37,184
34 29 2045 2,326 2,326 325.0 0.12157 39,510 37,184
35 30 2046 2,326 2,326 325.0 0.12157 39,510 37,184
36 31 2047 2,326 2,326 325.0 0.12157 39,510 37,184
37 32 2048 14,346 2,326 16,673 325.0 0.12157 39,510 22,838
38 33 2049 45,696 2.326 48.022 325.0 0.12157 39.510 -8.512
39 34 2050 25,305 2,326 27,631 325.0 0.12157 39,510 11,879
40 35 2051 9,391 2,326 11,717 325.0 0.12157 39,510 27,793
41 36 2052 2,326 2,326 325.0 0.12157 39,510 37,184
42 37 2053 2,326 2,326 325.0 0.12157 39,510 37,184
43 38 2054 2,326 2,326 325.0 0.12157 39,510 37,184
44 39 2055 2,326 2,326 325.0 0.12157 39,510 37,184
45 40 2056 2,326 2,326 325.0 0.12157 39,510 37,184
46 41 2057 2,326 2,326 325.0 0.12157 39,510 37,184
47 42 2058 2,326 2,326 325.0 0.12157 39,510 37,184
48 43 2059 2,326 2,326 325.0 0.12157 39,510 37,184
49 44 2060 2,326 2,326 325.0 0.12157 39,510 37,184
50 45 2061 2,326 2,326 325.0 0.12157 39,510 37,184
51 46 2062 2,326 2,326 325.0 0.12157 39,510 37,184
52 47 2063 2,326 2,326 325.0 0.12157 39,510 37,184
53 48 2064 2,326 2,326 325.0 0.12157 39,510 37,184
54 49 2065 2,326 2,326 325.0 0.12157 39,510 37,184
55 50 2066 48,770 2,326 -46,444 325.0 0.12157 39,510 85,954

Total 298,880 116,317 415,197 15,618.8 1,898,778 1,483,581

|  FIRR: 9.6%|
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11.2.4 BRESH

(1) otk
AR T OFAEICBI LT BIHRSRENZAL L7285 A ORE D 21T 9, WS 72> Tik
LR r—2A %488 LTz,
F—2A1 FEABDED (@) 10%D L7egE, () 20%D L2556,
A2 R D 10%E0 L7254
r—A3  FAEENEN 10%RED L, BEERE D 10%EI0 L7255,
r—24  BREHED (@) 10%HIN L2A . (b) 15%HN L7=354 .
r—2A5  EXEHED 10%ED L, BEERE D 10%IE0 L7255,
r—26  BERREHE OM AR A (a) 40 45, (b) 45 4E, (c) 50 4E. & L7-HA,
(2) ZItTHER
JEPEHT DFE R % Table 11.2.4-112 777,

Table 11.2.4-1 Result of Sensitivity Analysis

Case la 1b 2 3 4a 4b 5 6a 6b 6c
FIRR (%) 7.2 49 8.8 6.5 10.3 10.7 6.5 7.0 55 4.4

T ORER . BRSO LIZEVY, FIRR 1Z 4.4~10.7% D% FHIZH 0 . FrELEREE O & W EH
720, WO —2 2B Th, AEREDO Y 7 ha—r2FHT 5 &V o RiEicE N
T, MBI 7 VT o 0”NBD I EDRRINT-,

11.3FvwviaA—o94%
CITIIME S AEE L TRy v a7 a—SEIT O,

11.3.1 ®HREH

V47 NU T IKIPEEIHER G E A T HICHT 0. CEB MR EMRLE D L LE L,
LUF D&M 27E L TR 21T 2 72,
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1) ik LL D EEERE O AR 2008 MG 5,

2) R : B4E (2016 fEKiEIEABALA)

3) =TAHL—var . ZEH7 (Constant Price)

4) &R o 1R AP 35%. HARL 15% (BERRiT 4.5%). VAT15%
5) FEXEHE . US$0.12157/kWh

6) A1 c EERBHAGRTR 30 R (EFSIREFK T £ T)

7) DA {ERD L ERE

8) R : 9.4GWh ; 325GWh

9) O&M #%% : US$ 2,326,000, 4F

10) 4F D MRSy 1.4%, NEESY 20.0%

11) I c AMESYA0HE (HETE 10 4R) . NS 20 4 (HE{E 5 4F)

12) a3y b A M- Fr¥—T 0 AEREEMS 0.1%
11.3.2 Fy v aao—49OE

(1) FHmFE
Fyvva7un—0FMEIZE Y DUFIORTEGRFE IR, AERFHREB RO 2
ODOFEEZFEH L=, Table11.3.2-1{Z%~ VU —%_ Table 11.3.2-2IZF v v ¥ a2 7 2 —% /"7,

> ERIEFELL= (DSCR)

BB IRE LRI BAEE O TR IKERTF ¥ v ¥ o 7 10— D3 Y3 FE [ ZFHE S 30T D SFA
TEREDMEICHHE T 20 %R L, FEEOTHEZILNEFHE EBVITWELNE S M
BT DDEETH D,

DSCR = (R TR AR v v v 2 7 1 —)

B CYUEAEE O FE TR 4)
BT HYE - DSCR > 1.0 (7272 L. HIAERIT O E S4B Tl i o 1)
ETI5 U ENRLEE LWV EESNTWVWS,)

> IR EIRER L% (LLCR)
LLRC I AHIRIZ 72 2 R IRERIOF v v ¥ = 7 v — OHEMME S FHEN S AL
AROMFIZHY T H20E "L, 7rY 7 MUAIC L DEATTRDIRBE DTN E D g
WD DDIETH D, Z 2 C, BUEMIMEZ R D 5 72O OES [ FITIIEASF 2 HT 5,

TPV GLHIRFERIF ¥ v = 71 —)
(f&F A JEA)

M FLY%E - LLCR > 1.0

LLCR =
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Table 11.3.2-1 Cash Flow Analysis: Summary

1. Project Cost

Construction cost 252,911 thousand US$
- Loan 100% 252,911 thousand US$
- Equity 0% 0

2. Financial Condition

1) Foreign finance 75% 189,683 thousand US$
- Interest rate 1.4%

- Repayment period 30 years

- Grace period 10 years

- Commitment charge 0.1% for unused portion

2) Local finance 25% 63,228 thousand US$
- Interest rate 20.0%

- Repayment period 20 years

- Grace period 5 years

3, Other Conditions
1) Interest during construction Treated as Deferred Assets
Capitalized for five years from commissioning
10,233 thousand US$

2) Depreciation Service life Annual amount
- Civil works 50 years 1,861 thousand US$
- Hydromechanical equipment 35 years 669 thousand US$
- Electromechanical equipment 35 years 2,474 thousand US$
3) Weighted average interest rate 6.1%
4) Electricity tariff 0.12157 US$/kWh
before 2018 after 2019
5) Annual available energy 10.9 GWh 377.9 GWh
6) Gross loss rate 14% 14%
7) Annual salable energy 9.4 GWh 325 GWh
8) Operation and maintenance cost 2,326 thousand US$
Debt Service Coverage Ratio (Average) 1.92
Loan Life Coverage Ratio 1.31
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Table 11.3.2-2 Cash Flow Analysis: DSCR & LLCR

(Unit: US$1000)

Financial Flow Profit & Loss Flow Cash Flow Debt
Yearin Year Capital __ Foreign Fund Local Fund Sales Expense Income Income Income Revenue Expense Debt Service Net Service
order Investment Principal Interest™ Principal Interest Revenue O&M  Depre- Interest before Tax*® after O&M Tax Principal Interest Cash Coverage
Fund Payment Payment ciation*? Tax ax Tax Flow Ratio
1 2012 47,856 656 2,393 3,049 (3,049)
2 2013 56,929 1,211 5,239 6,451 (6,451)
3 2014 88,565 2,075 9,667 11,742 (11,742)
4 2015 48,198 2,545 12,077 14,622 (14,622)
5 2016 11,363 2,656 12,646 15,301 (15,301)
6 1 2017 2,656 4,215 11,803 1,143 2,326 15,236 14,458 -30,878 0 -30,878 1,143 2,326 0 4,215 14,458 -19,857 -0.063
7 2 2018 2,656 4,215 10,959 1,143 2,326 15,236 13,615 -30,035 0 -30,035 1,143 2,326 0 4,215 13,615 -19,014 -0.066
8 3 2019 2,656 4,215 10,116 39,510 2,326 15,236 12,772 9,175 0 9175 39510 2,326 0 4215 12,772 20,196  2.189
9 4 2020 2,656 4,215 9,273 39,510 2,326 15,236 11,929 10,018 0 10,018 39,510 2,326 0 4,215 11,929 21,039  2.303
10 5 2021 2,656 4,215 8,430 39,510 2,326 15,236 11,086 10,861 0 10,861 39,510 2,326 0 4215 11,086 21,883  2.430
11 6 2022 9,484 2,523 4215 7,587 39,510 2,326 5,003 10,110 22,070 0 22,070 39,510 2,326 0 13,699 10,110 13,374  1.562
12 7 2023 9,484 2,390 4215 6,744 39,510 2,326 5,003 9,134 23,046 4,991 18,055 39,510 2,326 4,991 13,699 9,134 9,359 1410
13 8 2024 9,484 2,257 4215 5901 39,510 2,326 5,003 8,158 24,022 8,408 15614 39,510 2,326 8,408 13699 8,158 6,918  1.317
14 9 2025 9,484 2,124 4215 5,058 39,510 2,326 5,003 7,183 24998 8,749 16,249 39,510 2,326 8,749 13,699 7,183 7,552 1.362
15 10 2026 9,484 1,992 4215 4,215 39,510 2,326 5,003 6,207 25974 9,091 16,883 39,510 2,326 9,091 13,699 6,207 8,187 1.411
16 11 2027 9,484 1,859 4215 3,372 39,510 2,326 5,003 5231 26,949 9,432 17,517 39,510 2,326 9432 13,699 5231 8,821  1.466
17 12 2028 9,484 1,726 4215 2,529 39,510 2,326 5,003 4,255 27,925 9,774 18,151 39,510 2,326 9,774 13,699 4,255 9455  1.527
18 13 2029 9,484 1,593 4215 1,686 39,510 2,326 5,003 3,279 28901 10,115 18,786 39,510 2,326 10,115 13,699 3,279 10,090 1.594
19 14 2030 9,484 1,461 4,215 843 39,510 2,326 5,003 2,304 29,877 10,457 19,420 39,510 2,326 10,457 13,699 2,304 10,724  1.670
20 15 2031 9,484 1,328 4,215 0 39,510 2,326 5,003 1,328 30,853 10,798 20,054 39,510 2,326 10,798 13,699 1,328 11,358  1.756
21 16 2032 9,484 1,195 -843 39,510 2,326 5,003 352 31,829 11,140 20,689 39,510 2,326 11,140 9,484 352 16,208  2.648
22 17 2033 9,484 1,062 39,510 2,326 5,003 1,062 31,118 10,891 20,227 39,510 2,326 10,891 9,484 1,062 15746  2.493
23 18 2034 9,484 929 39,510 2,326 5,003 929 31,251 10,938 20,313 39,510 2,326 10,938 9,484 929 15,832  2.520
24 19 2035 9,484 797 39,510 2,326 5,003 797 31,384 10,984 20,400 39,510 2,326 10,984 9,484 797 15919  2.548
25 20 2036 9,484 664 39,510 2,326 5,003 664 31,517 11,031 20,486 39,510 2,326 11,031 9,484 664 16,005  2.577
26 21 2037 9,484 531 39,510 2,326 5,003 531 31,650 11,077 20,572 39,510 2,326 11,077 9,484 531 16,091  2.607
27 22 2038 9,484 398 39,510 2,326 5,003 398 31,782 11,124 20,659 39,510 2,326 11,124 9,484 398 16,178  2.637
28 23 2039 9,484 266 39,510 2,326 5,003 266 31,915 11,170 20,745 39,510 2,326 11,170 9,484 266 16,264  2.668
29 24 2040 9,484 133 39,510 2,326 5,003 133 32,048 11,217 20,831 39,510 2,326 11,217 9,484 133 16,350  2.700
30 25 2041 9,484 0 39,510 2,326 5,003 0 32,181 11,263 20,917 39,510 2,326 11,263 9,484 0 16,436  2.733
31 26 2042 39,510 2,326 5,003 32,181 11,263 20,917 39,510 2,326 11,263 25,921
32 27 2043 39,510 2,326 5,003 32,181 11,263 20,917 39,510 2,326 11,263 25,921
33 28 2044 39,510 2,326 5,003 32,181 11,263 20,917 39,510 2,326 11,263 25,921
Average DSCR (Debt Service Coverage Ratio):  1.920
Total 252,911 189,683 47,649 63,228 129,698 Loan Life Debt Service Coverage Ratio (LLCR)*4: 1.314
Note:  *1 Interest for foreign fund includes commitment charge of 0.1% for unused loan.

*2 Interest during construction was capitalised in deferred assets and amortised it during five years after commissioning.
*3 Imposed 35% of income tax on net profit which subtracted net deficits if the project entity has net deficits during the nearest past five years.
*4 Discounted at 1.1% of weighted average interest rate.
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AR LA S 2 Table 11.3.2-312 7777,

Table 11.3.2-3 Result of Cash Flow Analysis

Foreign rate 1.4% 1.4% 1.4% 1.4% 5% 5% 10%
Domestic rate 20% 15% 10% 0% 10% 20% 0%
DSCR 1.92 197 2.03 2.23 171 1.66 1.50
LLCR 131 147 1.66 2.19 1.33 1.08 1.23

ZOfER, FER OMES e 1.4%) ZRIHT 25 6123N

0 ALz & LT HEBRFITIT N 20 2 &R S 7z,

() RESHT

FHIHH O &2 1T - 12,
1) BEBRENENLESE
FERE DS 10%E90 L 7= 358 Ofs 54 Table 11.3.2-41277 7,

Table 11.3.2-4 Result of Sensitivity Analysis (1)

15455 % 20%FEE O ith &5 ¢

Foreign rate 1.4% 1.4% 1.4% 1.4% 5% 5% 10%
Domestic rate 20% 15% 10% 0% 10% 20% 0%
DSCR 1.75 1.79 1.85 2.02 1.56 1.52 1.37
LLCR 1.20 1.34 151 1.98 1.22 0.99 1.13

2) BEREEBEIOMAESKEZ S0FEL LGS

i 5 & Table 11.3.2-5(2 777,

-

ZOBAITIT T X TDSCRE L OLLCR2N A 1.00 123 L

RNZ EHB L, 27, DSCR, LLCRILIZHAE(EIZEET A1~ DT LB L 7 A AR

OMELEFED b CRE Lz, MHEIEIXMHEE O 50 FI2ET 5 FTO 17 FEf & L
77,

Table 11.3.2-5 Result of Sensitivity Analysis (2)

Foreign rate 1.4% 1.4% 1.4% 1.4% 5% 5% 10%
Domestic rate 20% 15% 10% 0% 10% 20% 0%
DSCR 1.15 1.14 1.08 0.97 1.04 1.04 0.93
LLCR 0.32 0.41 0.52 0.83 0.31 0.17 0.23
Internal subsidy* 17 14 10 3 18 25 21

*Annual amount required to make both DSCR and LLCR over 1. (unit: million US dollar)
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NEHTHZ LRI NT,

— 05 BRE AT TR L7 & 91T, MBI S35 51 CORMESRFE 2 2 L7258 1213,
fERMEBRE DL D XD BEE 25, ZOHREITBNT, HRZIEHT 57D,
RREFEEMOT Y =7 NOWADGHIET 2 LICL Y 2EMNRTa Y7 NIBIA % e
T2 ENMEITR D, MHEOFEOGEME L TR OBV « 7 U 7RI E DI
ATHDHEBEZBND, Ziud, REEFTEOLA, BT« 7 N Y 73EH & [F UK 68
A LFTRS O CTREEN 2179 Z &6 BERFHENT K 2 U O —H A HEE% G OB 755 K 5 1T
T 52 LIZoN T, CEBRHIOAEEL/IRTVEEZEZLNLNDLTH D,

LIFIC, MR, Rt EZHET 57O ORHESRGEZ Y A N T v 7 Lz,

1) N—RGMRED KB OER ZFHE LBV IZHD D Z L,

2) FKtFofFReYy 7 ba—rEERTLHI L,

3) MEBFAMICT DD, MBNALZHRTLHRE LD L,
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Table 12.4-1 List of Recommended Boreholes

Hole Chainnage Elevation (m) Depth Offset from
Numb of tunnel Tunnel Center | Assumed Water Pass | In Situ Testing
umber Collar | Bottom | (M)
(m) (m)
MH-1 2,250 340 | 245 | 95 30 Quartzite
poor zone no.4 1) core logging
MH-2 3,600 375 | 220 | 155 30 Quartzite 2) permeable test
MH-3 5,200 315 | 195 | 120 30 Quartzite
Crystalline Limestone
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Figure 12.4-1 (1) Locations of Water Table Measurements (plan)

Figure 12.4-1 (2) Locations of Water Table Measurements (profile)
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Table 12.4-2 Water Table Monitoring Program

: Duration
Object Measurements - Frequenc
) from until q y
Borehole water levels in the bore 1) Before excavation:
holds using Dip Meter -> once a week
Well (static) water levels in well using verification of | 2) During excavation:

Tape Measure or Dip Meter

Well (overflow)

overflows of wells using
V-notch

Meteorology

thermometer, hygrometer,
rain gauge

at least 1 year
before excavation

recovery

(at least 1 year
after completion)

—> once a day
3) After excavation:
—> once a week

- once a day
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