2SS VAET 1 D RUPKDFESFIER F/S BE

JPAFILUIR—

6.1.8 HMEIEHHE

(1) THEMERK L TEREN
AT AR R O L E e L ALER EMVTOBRF 21T~ 7, #& k% Table 6.1.8-1 (2

N I
Table 6.1.8-1 New Access Tunnel and New Access Road
New Access Tunnel New Access Road

Basic Option 3 units | Not necessary Not necessary

2 units | Not necessary Not necessary
Downstream 3 units | 1 tunnel with 500 m 2 roads with total length of 2.8 km
Option 2 units | 1 tunnel with 500 m 2 roads with total length of 2.8 km
Pumped Storage |3 units |1 tunnel with 500 m and 1 tunnel with 600 m| 2 roads with total length of 3.7 km
Option 2 units | 1 tunnel with 500 m and 1 tunnel with 600 m | 2 roads with total length of 3.7 km

TR L BHKRED THEHER & FILO— i % Figure 6.1.8-1 & Figure 6.1.8-2 |2/~ L 72,

(2) hETHIM

BARIBRZOM THIMIE Table 6.1.8-2 I RT BV L7 b,

Table 6.1.8-2 Construction Period and Period of Drawdown of Randenigala Reservoir

Construction Period

Period of Drawdown of

(year) Randenigala Reservoir (year)
Basic option 3 units 5.0 0
2 units 5.0 0
Downstream option 3 units 55 1.0
2 units 5.5 1.0
Pumped Storage option 3 units 6.0 15
2 units 6.0 15
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Figure 6.1.8-1 Downstream Option: Access Road and Adit
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Figure 6.1.8-2 Pumped Storage Option: Access Road and Adit
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6.1.9 BRPLIUHESBRE~DRE
FAEIISRIBRENEARB L O S ERE A~ LT TR LI L~ )L THRH 21T-o7-, LI X
NP RINDHBOFEME ZOFMILE 8 EiZidh 4 5,
HERS D LB RS ClE, W AR R IR~ 2 2AMN 3 ROPTRL/IES L, BAENED
BREBEANEZ DENREWVER L o7,

6.1.10 & AFELEFE

(1) FHmFE

FRERZORBEMIL, B & ER 4 2N ERE A & FERERRICHAE L CHik (B/C)
AT Do RRIEEIRITKTI D KW HEE & KWh (E351253 0 v, kW B TRk T (BA X —
V) DKW H7c OERE (dak#) & EEHERFEBEDHRED | kWh (B8 130 k7]
(BE—= IR E = A7 =T RRTARKT)) OB & Al EHEFFE R bR E
5o

1) kW 4% (US$/KW) AR GlEkAr) & EEMERE B

2)  kWh {2 (US$/kWh) D RBHEY & RIS R P

fELEIT DKW IS & 2) kWh BSOS FHE & 72 5,
RN OWTIE, AU XL FER ZEMBE AT D,
(R +\DC)x f+ IFE[HJHE ST E P
ZZIiZ,
IDC : &Ry
g EARRINARE =i x @+DH@+D1}
i AR (=10 %)
t o WA (=50 4F)
RRFM CIIBERBER TR ORERBICEEZX DL bDERET 5,
(2) BEEEH
TR R V2 f5 & BHE CEB A3ERL L 72“Generation Expansion Plan 2008-2022 (Draft)
2008 "IZfk o 7, REEA T OffitkIE. 2007 FHIRF RO RFEH W Th 5,
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Table 6.1.10-1 Economic Data Used for B/C Analysis
Item Unit
Type of alternative thermal plant Gas Turbine | Coal-W.C.
Installed capacity MW 75 3x300
Annual fixed O&M cost US$/kW-month 0.487 0.624
Variable O&M cost USCts/kWh 0.3883 0.2442
Time availability (Maximum annual PF) % 84.4 86.6
Scheduled annual maintenance duration days 30 40
Forced outage rate % 8 2.74
Calorific value kCal/kg 10550 6300
Minimum operating level % 30 90
Heat rate at full load operating level kCal/kwh 2857 2293
Capital cost incl. IDC US$/kw 548.7 1374.31
Constructino Period years 15 4
Economic life time years 20 30

Gas turbine Coal Hydro™

Station use % 2.7 8.0° 0.45
Scheduled annual maintenance % 8.00 2.74 1.90
Forced outage % 8.20 11.00 0.50
Transmission loss % 3.20 3.20 3.20
*1: Station use in Gas turbine is average of the record from 1996 to 2006
*2: Data given by CEB
*3: General value
Fuel cost ™ USCts/kWh 17.28 5.1 -
interest rate % 10 10 10

Source: Generation Expansion Plan 2008-2022 (Draft), 2008, CEB

(3) =XE
1) ERE
FREROFETEORRED ALV ICH 7= T, BATEEHIZ OV TIEL Upper
Kotmale /K /13D LA THFE O Hffi2 Wil A2 ZE L THRE L, #asc o0 CiXEER T
Grfliks 2 28 U CHLH L7c, PR BT L& IR 0EH & [F U < 2007 FH]5E Offf
L LTz,

BRER (WMES. BREASRERSIOT=4Y VU I78HH) LEEEHE, oo o=T )
THEETHBEEZBERBEROT A MIREA L, BEEICOWTIX, 7.3 Tiid L7z, &M
LR LI REMASEEAEEGOT TR L-SRBERoMES ., REMKE, €
=42 U 7EMOGEEA (2008 4F 10 H Ry rifiliks) %, IHEE RS Z VT 2007 F0JEE 0
A A e L7,

BARBEROEZRE % Table 6.1.10-2 (2R,
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Table 6.1.10-2 Project Construction Cost for Each Option

(unit: mil. US$)
Basic Downstream Pumped Storage
Item Peak Duration: 3 hours | Peak Duration: 3 hours

3 units 2 units 3 units 2 units 3units | 2 units

A Preparatory Works 15 1.5 2.0 2.0 25 2.5
B Civil works 56.8 415 90.0 66.3 150.1 118.1
C Equipment & Transmission Line 82.5 67.0 82.5 67.9 123.4 95.7
D Total (Ato C) 140.8 110.0 174.5 136.2 276.0 216.3
E Environmental Cost 15 15 19 19 2.2 2.2
F Administration & Engineering Fee 14.1 11.0 175 13.6 27.6 21.6
G Contingency 15.7 12.2 194 15.2 30.6 24.0
H Total construction cost 172.1 134.7 213.3 166.9 336.4 264.1

2) BFEEDOT LT =W FREFROMEE

TR L BRRIRZ OBOKNORR D 0ICT > 7 =9 7 Ofkitg T uigz s

B\ T T = THIRMO KA Z T 2 B ERHIT 5720, Hok 0 O BEIH ok

KR EEIT o1, KK EIZAZ R Yy hU—2 223 b— a2 Y 7 F“MODSIM." %

A, A DR AR L R ERE Ty S ab—a v 27, v hT—
2 %7 )L % Figure 6.1.10-1 {277,

Source: CEB

Figure 6.1.10-1 Water Balance Simulation Model

3 Labadie, J.W., (2005) “MODSIM: River Basin Management Decision Support System,” Chapter 23 in Watershed Models,
V. Singh and D. Frevert, eds., CRC Press Boca Raton, Florida.
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KN ZFHFICHWZERHILL T L B0,

>IN
> PRBRI ) S DB

> HERE T 2

> LKL Z 7 B D fitf &

T4 BTN R

L& 9% Polgolla HE7)> & D H hiit &

D RIRE R TR O R
ooy o U BT BIREE S 72 “Minipe Cut Left Bank”3s &
U“Minipe Right Bank” D #EEE &

. FEHEEL

R SRk

K & R B R A 20> © DTS4

V3al—varTETIUT TR LSV EROKOESE TR 88 LT,
THEYMTOT 7 U TR E T 0T =4 T /Ko EH L —/ L% Table 6.1.10-3 |27

B
Table 6.1.10-3 Operation Rule during Construction
Basic Option Downstream option Pumped Storage Option
o Normal Hydropower generation Hydropower generation
Victoria considering with irrigation demand |considering with irrigation demand
_ Normal Lowering WL to 209 Lowering to 207 mASL.
Randenigala Generating like run-of-river type |No hydropower generation.

Table 6.1.10-4 (2% 4 7 N T L 50 F=HIREFTOL

O EEERT,

Table 6.1.10-4 Reduction of Annual Energy during Construction

Item Unit Basic option Dovovr;i;[cr)tre]am Pumpoestiitr?rage
Reduction of Annual Energy | GWh/year 0 108 349
Duration of drawdown year 0 1 15
Total reduction of energy GWh 0 108 524

ERIOORTERBY . THER TIE 108 GWh, £5/KZ£ Tl 524 GWh OE 1 &N EAD T 5,

ZNBEEMIARKINC LV ME SN D ERET D, ARKOREE TR Z AT

BEST D,
ExCy
il et
E D ABRKINC RV M S5 )& (Kwh)
Ci : AfrAIID kWh fHfifE (US$/KWh)
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TMELEKREZOFH TV OREEIZENZEI 108 GWhlyear & 349 GWhlyear & 72 |
Pk 2 F S 2 WIMIE FIRE T LA, BKETISF LB bND, ARANIZED
FERBIILLTO LB LD,

S : 108 (GWhyear) x 10° x 1.0 (year) x 0.0534 US$/kWh ~ 5.8 Mill. US$
Bk E : 349 (GWh/year) x 10° x 1.5 (year) x 0.0534 US$/kWh = 28.0 Mill. US$

BRI THESNDBMTROBRA L AL, FRELBAROFEY & LCThT
nak kv o,

3) HKEH
BKE T, BRI EE T 5EE, KIIFEERMD > b b B O/ A R KT
THDOND EREL, BKICERT 2EMBEEN L RE Lic, BKIThnDda X MIA
R KT D KWh AENZ Bk Z 0 B 70 AR [ R ) & 2 IR AUCTR 8O Bk R OFERIE HIZBINT 5,

EpxCl

ZZIZ,

Ep CAEM BT 0 KT E L5 ) (KWh/year)
C1 : 1K 770 KWh i (US$/kWh)

EARICE D AE ML Table 6.1.10-5 12 RT B0 L7 b,

Table 6.1.10-5 Pump-up Cost of Pumped Storage Option

Pumped Storage Option

Unit 3 units 2 units

kWh value by coal US$/kWh 0.053 0.053
Pump-up energy GWh/year 106 68
Pump-up cost Mill. US$/year 6 4

BRIFRDOBRE H % Table 6.1.10-6 (2777, £7-. Table6.1.10-6 (Z/x L7-% % 6.1.10(1)
WG 2 AR A L 7= 6 D % Table 6.1.10-7 |27~ 7,
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Table 6.1.10-6 Summary of the Project Cost

Basic Downstream Pumped
Item Unit 3hrs | 3hrs | 3hrs | 3hrs Storage

3 units | 2 units | 3 units | 2 units | 3 units | 2 units
Preparatory Works Mill. US$ 15 15 2.0 2.0 25 25
Civil works Mill. US$ 56.8 415 90.0 66.3 | 150.1 | 118.1
Equipment & Transmission Line Mill. US$ 82,5 67.0 82.5 67.9 | 1234 95.7
Environmental Cost Mill. US$ 15 15 19 1.9 2.2 2.2
Administration & Engineering Fee Mill. US$ 14.1 11.0 175 13.6 27.6 21.6
Contingency Mill. US$ 15.7 12.2 19.4 15.2 30.6 24.0
Reduction of Energy GWhl/year 0 0 108 108 349 349
Period of reduction years 0 0 1 1 1.5 1.5
kWh value by coal US$/kWh 0.053 | 0.053 | 0.053 | 0.053 | 0.053 | 0.053
Cost of reduction of energy covered by |  Mill. US$ 0 0 58 5.8 28.0 28.0
Coal power
Total construction cost Mill. US$ 172.1 | 134.7 | 2133 | 166.9 | 336.3 | 264.1
Total construction cost incl. cost of Mill. US$ 172.1 | 134.7 | 219.1 | 172.7 | 364.3 | 292.1
reduction of energy
Pumped storage generation hours hours/year 374 374
Pump-up power MW 198 128
Pump-up efficiency % 70 70
Pump-up hours hours/year 534 534
Pump-up energy GWhl/year 106 68
Pump-up cost (using coal kWh value) | Mill. USS$/year 6 4

7%, Table 6.1.10-6 ®“Pump-up hours™ | X H/K R ERFH & B3k 020 6 3R H i 2 IRF
] (374/0.7=534) L7275,
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Table 6.1.10-7 Annualized Project Cost of Each Option

Basic Downstream Pumped
Item Unit 3hrs | 3hrs | 3hrs | 3hrs Storage
3 units | 2 units | 3 units | 2 units | 3 units| 2 units
1) Additional capacity MW 213 140 219 143 198 128
2) Installed capacity including existing MW 423 350 429 353 408 338
units of 210 MW
3) Dependable capacity MW 359 336 361 333 396 310
4) Annual Energy GWh 651 651 652 652 729 711
Firm Energy* GWh 452 381 449 378 445 343
Secondary Energy** GWh 198 271 203 275 284 368
5) Total Construction cost Mill. US$ 1721 | 134.7 | 213.3 | 166.9 | 336.3 | 264.1
Construction cost: civil works Mill. US$ 56.8 | 415 | 90.0 | 66.3 | 150.1 | 118.0
Equipment & Transmission Line Mill. US$ 825 | 67.0 | 825 | 67.9 |1234 | 957
Construction cost: others Mill. US$ 328 | 26.2 | 408 | 327 | 628 | 504
6) Construction period years 5 5 55 55 6 6
7) Economic life of hydropower years 50 50 50 50 50 50
8) Interest rate % 10.0 | 100 | 10.0 | 10.0 | 100 | 10.0
9) Capital recovery factor % 101 | 101 | 101 | 101 | 101 | 101
10) O&M rate for civil works % 050 | 050 | 050 | 050 | 050 | 0.50
11) O&M rate for Equipment & % 150 | 150 | 150 | 150 | 150 | 1.50
Transmission Line
12) Annual O&M Cost Mill. US$/year 15 1.2 1.7 1.4 2.6 2.0
13) Interest during construction(IDC) Mill. US$ 344 | 269 | 469 | 36.7 | 80.7 | 634
14) Annualized cost: Construction, IDC | Mill. US$/year | 223 | 175 | 279 | 219 | 447 | 351
and O&M:
[5)+13)]1x9)+12)
15) Cost of reduction of energy during Mill. US$ - - 5.8 58 | 28.0 | 28.0
construction
16) Annualized Cost of 15) Mill. US$/year - - 0.6 0.6 2.8 2.8
17) Pump-up cost (using coal kWh value) | Mill. US$/year - - - - 5.8 3.7
Annualized cost: 14) + 16) + 17) Mill. US$/year | 223 | 176 | 285 | 225 | 531 | 415

Note: * “Firm energy”” means the total of power generated during 3-hour peak duration.
** *“Secondary energy” means the total of power generated in duration except 3-hour peak time.

Table 6.1.10-7 {2/~ 3 L 912, FREHITEKEN 2 BE - 3 BEZPHITHORBRE LY
E, BARN2BE 3 HERE LMOMRIREIT K,
4) FEi
ATEE Tk 72 & B 0 RF AR I T kW AR & kWh ilifiE2s 53R, —RE B
KIWELTE—IEBRTHAITALZ =L ZHW 2 IREIEITXI—RAERTH D AHRKIT%E
b,
S D FE TITHERR AT & HER 1% O KW il & kWh ffifili 2 L Z sk o, #ERIC L D H i
Moy 2 RKEZOMHEIE LT 5,

BRIBRRE D4 DFH R £ % Table 6.1.10-8 {27779,
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Table 6.1.10-8 Summary of Benefits for Each Option

Existing + Expansion Plant

Description Unit Existing | Basic Option Downstream | Pumped Storage

3 units | 2 units | 3 units | 2 units | 3 units | 2 units

Power and Energy of Victoria Power Station

1. Annual Energy GWh 632 651 651 652 652 729 711
(Including generation
by existing generators)
Firm Energy* GWh 230 452 381 449 378 445 343
Secondary Energy** GWh 402 198 271 203 275 284 368
2. Dependable Peak MW 210 359 336 361 333 396 310
Capacity
Power and Energy of Alternative Thermal Plant
3. Power to be Generated MW 248 425 397 427 394 468 367
(Gas)
4. Annual Energy (Gas) GWhlyr 235 463 389 459 386 455 351
5. Annual Energy (Coal) GWhlyr 435 215 293 220 297 307 398
6. kWh-Value (Gas) US$/MWh 177 177 177 177 177 177 177
7. kWh-Value (Coal) US$/MWh 53 53 53 53 53 53 53
8. kW-Value (Gas) US$/kW 70 70 70 70 70 70 70

9. Annual Benefit (Gas) for | Mill.LUS$/yr 17.5 29.9 27.9 30.0 27.7 329 25.8
capacity

10. Annual Benefit (Gas) for | Mill.US$/yr 41.6 81.8 68.8 81.2 68.3 80.4 62.1
firm energy

11. Annual Benefit (Coal) for | Mill.US$/yr 23.2 115 15.6 11.8 15.9 16.4 21.3
secondary energy

12. Annual Benefit MilLUS$/yr| 823 | 1231 | 1124 | 1229 | 1118 | 129.7 | 109.1
(Gas & Coal)
Increment of Benefit Mill.US$/yr 0.0 40.9 30.1 40.6 29.6 47.4 26.9

Note: *  “Firm energy”” means the total of power generated during 3-hour peak duration.
** ““Secondary energy” means the total of power generated in duration except 3-hour peak time.

Table 6.1.10-8 ®“Increment of Benefit” /N AKFHZE|Z L 2 K RBROFE/MIFEIR L 2D,
(5) KW Y47z b Begk Bl
KW247- 0 R B 1, BERRERIE DKWL 720 OFEREHA TH 5, FRBEOKWY /-0 %
HiffiiZ, Table6.1.10-9 DLV L7425,

Table 6.1.10-9 Unit Construction Cost of Alternative Options

Basic Downstream Pumped Storage
Item Unit Option Option Option
3units | 2units | 3units | 2units | 3units | 2 units
Unit Construction Cost US$/kW 808 962 974 1,167 1,699 2,063

(6) BEBAERSLBRER
4% & # A ok (BIC) % Table 6.1.10-10 (27”7,
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Table 6.1.10-10 Summary of B/C Analysis

Basic Downstream Pumped Storage
Item Unit Option Option Option
3units | 2units | 3units | 2units | 3units | 2 units
Installed capacity MW 213 140 219 143 198 128
Benefit Mill. US$/year| 40.9 30.1 40.6 29.6 47.4 26.9
Cost Mill. US$/year| 22.3 175 28.5 225 53.1 41.5
B/C 1.83 1.72 1.43 1.32 0.89 0.65

FERIORT LB, EAERERIMMONBRRIEIREWBIC 2525, P TH 3 A%
DEHREIV, B/KRZRITIBIC N 1% FRIZHEREZRD . HRRICHAREHNREI WD ER3b)
50

X 3B G 210 MW 7 T ) O EARRZ D R b RRFEENEWEWZ D,

6.1.11 WASP-IVIZ &k %5t

A 3 FROBRRDOMTET L ORGET, FEEFTHERICEET 5 WASP-IV (i B 5 B 56 5 i 3R E
Y —)V) DAST—H ORMAEFT O, CEB 28 WASP-IV 2 L T 3 W BEROMF 21172, %
D=, BRIERILBAFE DN E S 7= "Fixed and Forced Project” & LT, BIEICHET 21T 2 & &
Uiz, 7o, 8 1L IRBIHFEARE (2008 4F 2 H) 12 CEB & Ok OfE R, iR & CEB AMETIC
WD ATMEZAE, T 2TV IE ORERZMHERT 52 LIk o T,

(1) #rOBER
3MBEZ LN THAEIZBIYE LT %Has, Mt (2008 4:~2027 4) % U T CEB O
RACEAIC L E R E R CIBlEROE AR & REH O 0&M BH) ZiH/MITHAEE
MEDETHLINERDD, ZL T, ZOFMEE., BIEE CORFHELEOMER L L,
ML D Z MM MR T 5 2 2 A E LTV D,
(2) REBEROHMFET VOB
FHAIX, WASP-IV TOATMEDHIRI LN, FHTIR K1 ERTOMERETE TH 5 =
LEBRE L, BHERED WASP-IV BEHET LV EZLLTD LB 0 RGE LT,
1) EARHEHRE
— WASP-IV Tid, MEt#iH O CRIFA &L AT TE R0 2 & bR GHE 2 B 7
fHERE L TER L,
-HERBL U 47 MY TIKMOREIFTED LN Enb, IR EEITBER DK IR
O P D, HERFTE O EIL0 & L,
~ ARG OREREOHEIMIDOT N TH LT, MMM/ (Inflow Energy, Minimum
Generation, Average Capacity) (30 & L7=,
2) THE
THES LR DEREARLFEURFET VL E L,
3) BASEEHMRER
- BRI EIT A BRI ER & L CER LT,
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- BKFEITERE S U 7 N TAKNFEFTOBEL BREEDSRNb DL Lz,
-~ KB ORKAREEEENRIL, 2V T HOFEEOE— 7 BRHICEDE T
A 3 WEH (AR 1,000 FER) & LCHRE LT,
(3) HRBRIZBIF D WASP-IVF —# D CEB ~D#ft
REBERORFIELE CIIREBERIRO 2 BE L 3 AREMA LIZA, WASP-IVORETIE, 2
BRLVBICHKRE NS ARE, TNETNORBERCTORBEMEIR L Lz, CEBICH{E
L 72WASP-IV D A /)7 — % % Table 6.1.11-1 3 X O Table 6.1.11-2 |2/~ 7,
» TMEOEBREIL, KBIERIZHEIBAEZEATHNDD, B EREL Y mWBREIC/R > T
AT
> BIKBOBEBREITITMELVKBIEENEWED MO 2R2L0 LU EOEEICRS> TS,
> BKEOTERF IR MM (6 45) # 58 L C 2016 4F & L7z,
> HEERILRZR X TIHRZE D Inflow energy (X, WASP-IV TIX 02 AT 5 LT =0 RBAETHT
B, EEOMHTTIX 01 ZHEL TN D,

Table 6.1.11-1 WASP-1V Input Data for Basic and Downstream Options

Item Unit Basic Downstream

Installed Capacity MW 213 223
Storage Capacity GWh 0 0
Inflow Energy GWh 0.1 0.1
Minimum Generation GWh 0 0
Average Capacity MW 0 0
O&M Cost $/kW/month 0.391 0.391
Depreciable Capital Cost

Domestic $/kW 404.5 480.1

Foreign $/kW 404.5 480.1
Interest Rate during Construction % 10 10
Plant Life years 50 50
Construction Period years 5 55
Operation year year 2015 2015

SRERKISH - BATIERNSH
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Table 6.1.11-2 WASP-1V Input Data for Pumped Storage Option

Item Unit Pumped Storage

Installed Capacity MW 209
Cycle Efficiency % 70
Pumping Capacity MW 209
Generation Capacity MW 209
Maximum Feasible Energy GWh 17.4
O&M Cost $/kW/month 0.391
Depreciable Capital Cost

Domestic $/kwW 810.8

Foreign $/kW 810.8
Interest Rate during Construction % 10
Plant Life years 50
Construction Period years 6
Operation year year 2016

(4) WASP-IV TORE

CEB & A1, W CRrdEIERIR Y I = L—3 3 > —/L WASP-IV Z i L TRk
DORRFT 2TV, FERN—FT 2D 2 L 2R LT,

TS CEB (42t L7z 3 (BB OBRRICET 57 — X U OFRE T — & | BER%%
F—& SR BIRBREE T — X %2 oW TIE, CEB MER LT b O EMEH LT,
PLFICZ DR RO E 2507,

1) %H
WASP-IVORHRAERICEBIT 5, FREBREZHER LIS EORK TCOE M % Table 6.1.11-3
(2, BERRHEAZR LD RBREOE HDZ% Table 6.1.11-4 (2~ 7,

SNBREZBRBEMNTIHET 5 &  HREARPRBL N T FRE GKRDIEL /2o

7=
Table 6.1.11-3 Cost of Each Option on WASP-1V Result

Basic Option Downstream Option Pumped Storage Option
Operation Cost 17,559 17,559 17,461
Capital Cost 9,361 9,413 9,624
Total Cost 26,919 26,972 27,085

Table 6.1.11-4 Difference of Costs of Basic Option and Other Options

Basic Option Downstream Option Pumped Storage Option
Operation Cost - 1 -97
Capital Cost - 52 263
Total Cost - 53 166

SRERKISH - BATIERNSH
6-40



2SS VAET 1 D RUPKDFESFIER F/S BE
JPAFILUIR—

b

a) HWREARIZONT
TR, BARBLHATROR A MRLRoTWD, TiuE, BERIEEITICH
B L7 K IR D= DITERE P OB RIZH R TLE W=D TH D,
b) TIEIZDONT
R AR R & i3 2 & IR I IOl & 72 0  BARITE L eo T D, T,
KT OB JENE U T H 5 7280 GHEERT IR A B D43 721F O&M F A L |
WK O % FRICET o, ERENEL 2o TnAHToIil, BRENEL ook T
HD, WREARLEOBGAREOEIT, WRFHEOBEREDOZELIZITEL,
c) HBAREIZONT
HERR AR, THMEL AN TR LB IR MREL Lo T D, HRAARSE L gy
%L, EEEIILL, BABITEL 2o TW5, EEHITHBARA Y v ML DR
BEZOND0, KIORFEFEPEREARR L ES>TNDED, TORELEENT
AV
EAREIZOWVWTIE, KIERICHARTHOVERELZHEL TN D, EARE L KO
FHHEI DBV O EE S ATV D,
2) PBAZEE
a) HEERHARZR
2010 & TITHIHBEIROBFE D 72 < . B> LOLP (Loss of Load Probability) 73384
LTW5, 2011 T — BV D3 ER] L CRARRIE, 2013 4F0 b A K ) A3, 2015 4RI
V47 NUTIKIIOBEEESHIER L, LOLP BEEHENIZINE > TV 5,
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Table 6.1.11-5 Power Development Plan of Basic Option

NAME STF1 | STF3 | CST | GT1 | GT2 | GT3 |CCY1|CCY3 |CTRC|CPUC | INC1 |HYDA
SIZE (MW) | 150 300 300 35 75 105 150 300 250 285 500 213

YEAR | %LOLP |TYPE FOIL | FOIL |COLW| ADSL | ADSL | ADSL | ADSL | ADSL | COLT |COLW/| INTC |HYDR
CAP(MW)

2008 3.236 0

2009 3.081 0

2010 0.801 0

2011 0.587 325 5 2

2012 0.077 0

2013 0.001 785 2 1

2014 0.001 285 1

2015 0 1,013 1 2 1

2016 0 300 1

2017 0 300 1

2018 0.007 300 1

2019 0.018 300 1

2020 0.178 300 1

2021 0.423 300 1

2022 0.325 500 1

2023 0.255 600 2

2024 0.47 600 2

2025 0.659 500 1

2026 0.731 600 2

2027 0.723 675 2

TOTAL 7,683 0 0 15 5 3 0 0 0 4 2 2 1

ADSL : AUTODSL GT/CCY COLT : COAL-TRINCO-

FOIL : FURNACEOIL/STM RENW : FUEL

ROIL : RESID OIL DSL/ENGN INTC : Interconnection

NAPH : NAPHTHA OECF CCY HYDR : HYDROELECTRIC

COLW : COAL -WEST/SOUTH- PUMP : PUMPED STORAGE

b) TFMEIZDONT

TIZE DO EIRBAZE X, 2015 FFIER T HKTIEEHIMN T 1« 7 MU TR O T
SRR THAZ LUAMT, HEEARLFRETH S,
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Table 6.1.11-6  Power Development Plan of Downstream Option

NAME STF1 | STF3 | CST | GT1 | GT2 | GT3 | CCY1|CCY3 |CTRC|CPUC | INC1 |HYDA
SIZE (MW) | 150 300 300 35 75 105 150 300 250 285 500 223

YEAR | %LOLP |TYPE FOIL | FOIL |COLW/| ADSL | ADSL | ADSL | ADSL | ADSL | COLT |COLW/| INTC [HYDR
CAP(MW)

2008 3.236 0

2009 3.081 0

2010 0.801 0

2011 0.587 325 5 2

2012 0.077 0

2013 0.001 785 2 1

2014 0.001 285 1

2015 0 1,023 1 2 1

2016 0 300 1

2017 0 300 1

2018 0.007 300 1

2019 0.018 300 1

2020 0.178 300 1

2021 0.423 300 1

2022 0.325 500 1

2023 0.255 600 2

2024 0.47 600 2

2025 0.659 500 1

2026 0.731 600 2

2027 0.723 675 2

TOTALS 7,693 0 0 15 5 3 0 0 0 4 2 2 1

c) HAKEIZONT
BRET A £ TORFEIC OV TIE, HEAERR LR LT, ARXAO1 1 &
(300 MW) 51 L. Interconnection (500 MW) 233 A &L TR,

Table 6.1.11-7 Power Development Plan of Pumped Storage Option

SIZE(MW) | 150 | 300 | 300 | 35 | 75 | 105 | 150 | 300 | 250 | 285 | 500 | 223
YEAR | %LOLP |TYPE FOIL | FOIL |COLW/| ADSL | ADSL | ADSL | ADSL | ADSL | COLT |COLW| INTC |HYDR
CAP(MW)
2008 | 2.829 0
2009 | 2.353 0
2010 | 0.703 0
2011 | 0.813 290 4 2
2012 | 0111 0
2013 | 0.001 785 2 1
2014 | 0.001 285 1
2015 | 0 800 1 2
2016 | 0 209 1
2017 | 0 600 2
2018 | 0 300 1
2019 | 0.002 300 1
2020 | 0.041 300 1
2021 | 0123 300 1
2022 | 0.358 300 1
2023 | 0.28 600 2
2024 | 0.689 500 1
2025 | 0.743 600 2
2026 | 0.723 635 2 1
2027 | 0.717 675 2
TOTALS 7,479 0 0 16 5 3 0 0 0 4 2 1 1
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Table 6.1.11-8 |24 F& EFd Bl 43 D3 FEFE /1 & % . Table 6.1.11-9 |25 /K 38 8B O F [ REHE)
H%E FIEﬁ {}f ZT—\‘TO

AV T O — 7 FEEREEEZZE LT, 1 0 3REZEKEERM AT L,
K ATREXS B ) B 2 AE R B E R 1,000 MEf (3 MRfIX365 H) MM TT — 4T L
7e73, Table 6.1.11-9 IT/RT L B0 | METHIRIN TIE, RK 464 IR £ > TR,
BRI B OBERERIZ D VR & 7o T D,

Table 6.1.11-8 Annual Energy of Pumped Storage Option

YEAR | PUMP | HYDR | ADSL | FOIL | ROIL | NAPH | COLW | COLT | RENW | INTC |TOTAL
2008 0 4,375 925 2,277 1,278 901 0 0 361 0 | 10,117
2009 0 4,375 1,156 2,816 1,278 1,035 0 0 434 0 | 11,094
2010 0 4,375 592 4,621 1,276 712 0 0 506 0 | 12,082
2011 0 4,375 1,322 4,887 1,277 915 0 0 578 0 | 13,354
2012 0 4,797 725 4,371 1,268 696 2,023 0 650 0 | 14,530
2013 0 4,797 102 2,332 583 168 3,815 3,414 650 0 | 15,861
2014 0 4,797 65 1,957 527 123 5,624 3,414 650 0 | 17,157
2015 0 4,797 12 305 155 26 5,913 6,812 650 0 | 18,670
2016 7 4,797 112 685 305 127 6,748 6,838 650 0 | 20,269
2017 1 4,797 18 317 147 32 9,160 6,821 650 0 | 21,943
2018 4 4,797 24 333 131 60 |10,920 6,843 650 0 | 23,762
2019 8 4,797 31 350 128 65 |12,768 6,903 650 0 | 25,700
2020 36 4,797 98 166 135 152 | 14,774 7,005 650 0 | 27,813
2021 62 4,797 125 180 142 182 | 16,841 7,097 650 0 | 30,076
2022 97 4,797 161 227 165 215 18,994 7,209 650 0 | 32,515
2023 76 4,797 116 169 58 160 |21,738 7,291 650 0 | 35,055
2024 80 4,797 58 148 53 133 | 23,178 7,358 650 1,352 | 37,807
2025 77 4,797 51 128 0 117 | 26,379 7,419 650 1,139 | 40,757
2026 76 4,797 51 129 0 108 | 29,669 7,474 650 975 | 43,929
2027 79 4,797 70 118 0 101 | 33,087 7,521 650 919 | 47,342

Table 6.1.11-9 Operation Time of Pumped Storage Generation

Operation time
Year P (Hour)
2016 33
2017 5
2018 19
2019 38
2020 172
2021 297
2022 464
2023 364
2024 383
2025 368
2026 364
2027 378
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6.1.12 HEBRIIHER

6.1.11 Tk~ 7= L 912, 3R D 3 BRIZHOVTWASP COMENTFER T B AR N R A
AN DEHANB/NS L, R E Lo, BRFEEND OMRBRZED b it 513 Table
6.1.12-1 (IZF L O 5L, ZHUTRT KO ITHHERIL 3 BHEER OB IEARRZRNIRERN., BREE, hi L
ML VIR ORKBETH D &fbm LT,

Table 6.1.12-1 Summary of Comparative Study

_ Basic Option DownsFream Pumped _Storage
Item Unit Option Option
3units | 2 units | 3units | 2 units | 3units| 2 units
1) Additional capacity MW 213 140 219 143 198 128
2) Installed capacity including MW 423 350 429 353 408 338
existing units of 210 MW
3) Dependable capacity MW 359 336 361 333 396 310
4) Annual Energy GWh 651 651 652 652 729 711
Firm Energy* GWh 452 381 449 378 445 343
Secondary Energy** GWh 198 271 203 275 284 368
5) Unit Construction Cost US$/kW 812 969 981 1,178 1,708 2,078
6) Annualized Cost Mill. US$/year| 22.3 175 28.5 225 53.1 415
7) Annualized Benefit Mill. US$/year| 40.9 30.1 40.6 29.6 47.4 26.9
8) BIC(7)/6)) 1.83 1.72 1.43 1.32 0.89 0.65
9) Environmental and Social Best Second best Third best
Consideration

Note: * “Firm energy”” means the total of power generated during 3-hour peak duration.
** *“Secondary energy” means the total of power generated in duration except 3-hour peak time.

6.2 IEHREIEDREIL

RBZOHIEHH TITHEBEARZ T0MW & L TRBTZITV., 3 AR OMR AR FiEH
213 MW) Nl s U ORE SN, AR TIHIERE SNTEHEREARZICOWVTHSEEHB LW
FUERUKAT O Fc b 21TV, PR B OBER B L OB BT OE MOV TRFERSFZITY, &
AIEE &L PR,

(1) REHREEKLEEEL-VORE
(2) FEUERUKAL
(3) BERR - HARXFEFBATOEIR /A DO RFET

(3) DRRETTIE, HERRRRICTRIFE NI BT 2 iR 5 72, BRI & HE R R OO 1 #is D 8
G % atd 5,

6.2.1 HBERBOHE

RBRZOIHRF CIIHRMA R LB ER L 70 MW & & L TREBZDOLKRGT %
1ToT-, BEEROMREF TRz /142 210 MW #k & L. FOHA O iE SR a o mE %
179,
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MR oS E KT TO LR,

A HEEAE TOMW %, s 35
B. HAKE : 105 MW k., st 25
C. HMEAE&E: 210 MWk, Btk 156

—IRICHBER BOBRFNIE, LTOHANEEIND,
1)  RBCE R~ D R
) AAUTFURA

3) kSRl
4)  RRHE

(1) FRIEEBEE~DE
2006 4= JICA #t7#H [Master Plan Study on the Development of Power Generation and
Transmission System in Sri Lanka] (Z3WTEREE S VTV 5, TR BB 8 B at ) (25
DE, U4 M) THERIZET D BEEREOIZTT o 1,

AV T B DZBFNCBN T, BIRBLEIC X0 R E 48.75 Hz LA FICIK T L7256
JEREE DR TG U= T EOBER N BB TN, Z Enn, BIR 1 5OBEICHIT5)E
WA IMIER T 5,

Flo, U7 P TREE—7ERE LTCEERT L2 8000, T4 FE— 27 ORFRH 2 e,
MHRET D,

REDOTFEDR/NZ W E ﬁﬁ%@ﬁ@ﬂ&ﬁwﬁik%<@é@f U4 7 N T RE
i3 HRERAE (Night Peak) (Z31F 2 RARFREE L 0 BRELE 2 HINT 5, Z ORI ORAK
WEE RO DI ’Z%Jf:of X, 2006 4=, 2007 4D 3EHE Figure 6.2.1-1 72 5 ONZ Figure 6.2.1-2 X
V. FEHEOFEE LWL LBEESND, £72. T4 FE—Z OFEITOWTIL,
F%4a%%%%ﬁﬁj@414_£ﬁénk&£ﬁm LM OB ITE (GWh) M
R g(mw)%ﬁm¢5 E 51T, FAWEIEE) 2R B 12 50 O AR E W B P E SIS
WTIE, 2006 ARIICAHRE FIZ THRGET S N7 EE 4.75% MWIHZZ BRI %, Z O R EEIE
“%iti%$$ﬁ@4%%ﬂﬁﬁbtk%Lﬂ&@ﬂlmﬁﬁié LEERT,

BAHEDTF A S =718 2 EBIRMEFRATIL Table 6.2.1-1 ® L B0 T, 2015 D) A
hE— 7 BRI B LD R854, 100 MW O R ENEARR & 725,
‘if%%ﬁ%mnMWﬁ@%éHm%%’ik@&ﬂﬁﬁﬁ?ﬂ%éﬂ%ﬁﬁ%w@T\
THNEBET AT DITIE. AR 2026 4ELIE L A A

T, a7 YT OMBBOBEMAEIL, 1 BED 210 MW HRIZHFRI NN LT
0 2BEHDHVEIBEEN/EE LU,
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Fro. EEFILRFORBRELEIC OV TE AL A ICBN TS, BEAEIT/NSWIEO N

HELL, 2ERHDLVIIIEENLEE LY,

— 5T, BEEENNS L BEDIE D L, RRR Y — 7 TWEISKHET 572 0II3E

MEZRTEEREMEN M L 72D Z e D REMOHEREIZ OV T,

AHEZRFR Y K EWVME D

WEFE LV, BEBENSIT 2 AR E 3 RN I ND ., ZUSEBREOBLE 20

HE,2BRERODFNERN LD,
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Source of the daily demand record on 2006/5/15 and 2006/4/15: CEB

Figure 6.2.1-1 Daily Load Curve in 2006
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Source of the daily demand record on 2007/11/28 and 2007/4/15: CEB

Figure 6.2.1-2 Daily Load Curve in 2007
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Table 6.2.1-1 Acceptable Sudden System Outage Capacities for Future

Year

2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027
I(Eg\e/\r/gg};)/* 13,559|14,496|15,401(16,412|17,476|18,652|19,908|21,248| 22,6 79| 24,206 | 25,835|27,574|29,430| 31,412| 33,526
(D,\jw;r‘f* 1,548| 1,655| 1,758| 1,874| 1,995| 2,129| 2,273| 2,426| 2,589| 2,763| 2,949| 3,148| 3,360| 3,586| 3,827
Acceptable
Outage
Capacity 92 98| 104, 111| 118| 126 135 144| 154| 164| 175 187 199| 213| 227
Mw)

*  Source: Energy Demand from "’Time Trend Forecast 2008 (04.09.2008)”, CEB
** Minimum demand in the night peak estimated by Study Team

Q) AALVTFFUR
FERO 1L BEHTV DAL T F U AMM, AL 2T T2 RS D TR HAER & D 255
X, HEARICLDMHENIZIEAERNOT, BEBMIIE, BEHELTOAL T )
VAHMNEL 20, O&M BHITHINT 52 L LD, Lo T, BEBEN DN E, A
AT ARTIE, ARlERD,

FRE@ T, AHABEEA~ORENS, 1 ARITFRESNLRNDT, A T T U RAHND
T3BREIV 2BRDIEFI VAN LR D, 2k, EREQ) T, AR EA~ORE T ER R L
DBRZIMATRERER LR C & 725,

(3) HaESRM:

ZITIE, LFEAICESMEROEENH D WVITEEORZ W= R AIhDam
RENPDTA PET, BETEDLINE I DEMRFTT 5, BEREKIX, an RENLF ¥
FoERBL, Y47 NUTREFT~OT 7 2EBRAODETOEE (R T DEKD
TAY—A) LEENSERBEFTETOT 7 B AEK TH D, 3BROEAIT. BRI EH
SREEW LT FEN B . Zob— F TORBICHBEIT R VWEB O,

1 BEDOLE. RROBEEMIITELERTHY, TOEET60 b KHRESVWA—2(F
7 —THE L TR SMERE, 2 BROEEIE. ThLh, 40 b, 35mBEE TFHIN
Do

HEEYOEIETEERETNEIL, BRORFMETHL, V73V —A OEEOHROHER
Yyoi@iaiZ B U CEEBI% A (Road Development Authority) (ZHEEXL 7= & Z A, i) BF L% 50
b LL O EEY A AT D5 A 1T GEMI AL T 2 Bl OFE 2 IR L RDA IZHEET 5.,
ii) RDA CIEM # [l O EAERL DR FI RN E O DA it 4, i) ixGHEiH Th i,
EDRFTFAIESNDEDZ L ThHo7o, CEB IZLAUE, Kukule /K NJFEEFT OB HFIZ, HiE 68
Mo DEEERE, AT ) —A OFRE BB ST EEN oo, Fio, EREIE, AL
HARCIRIL 2 B C 7.4m Th V| kRFIZ RDA ICHFE A X, B OlF L 0 IRWHF O
WITHAEETHDLEDZ LEolz, Ko T, 1 BROLAETYH, [EHE CORmBICMEIT VL
EAbND

—7. EENO NI 5B E TOMRT 7 & A EKIT. &/EN 4 mTHY, h—7
DIFFRLERIT, M 12mTHD, Lo T 1 BEDT VU F—%ET D20, 77 B RAEKD
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BRDPDLEL 2D, 2BRTIE, BERT 7 ¥ 2B Z —#XKH, LIl cE s L5
5o,

INOOFEML, HFERFI CTEET D,

(4) mEFHE
1) BRr—=2

WDIr—AexG 45
a. T0MW#%, 3H
b. 105 MW ik, 2 &
c. 2I0MW #%, 1+
2) EEREITE

LR TR 6.0 OIVERR O it ik & 7 U<, B AER H(BIC) % AV C Lolicht
&I,

3) fEa
FROE[ITL I 2 Lb—v a0 8O RAED kLR 2k, i kns, v

Sal—TarDEFABLOTFT—ZF 6.1 ORBRUKTHWNV-bDLE LD A2 HW
b,

V3alb—Ya UfRE LTHRORAEET R L 95%HRGEH /) 4 Table 6.2.1-2 12777,

Table 6.2.1-2 Annual Energy and Dependable Capacity of Each Option

Expansion Existing + Expansion
Number Installed Capacity Annual Firm Secondary | 95% Dependable
of Units | for Expansion Plant Energy Energy* Energy** Capacity
(MW) (GWh) (GWh) (GWh) (MW)

3 units 215 647 452 195 354

2 units 214 649 451 197 357

1 unit 213 649 451 198 358

Note:

* “Firm energy”” means the total of power generated during 3-hour peak duration.

***“Secondary energy”” means the total of power generated in duration except 3-hour peak time.

Table 6.2.1-2 |3 LBV BAEBIE L BWHRIEH T AL TREIRETRONRNON,

BEDDINE L 95% R I 5 B, Table 6.2.1-2 (SR HA4E
PRAEH /1206 2 B 5 ML % Table 6.2.1-3 2777,

&L 95%
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Table 6.2.1-3 Annualized Benefit for Each Option

Description Unit Existing Expansion + Existing

3units | 2units | 1unit

1. Annual Energy GWh 634 647 649 649

Firm Energy* GWh 230 452 451 451

Secondary Energy** GWh 404 195 197 198

2. Dependable Peak Capacity MW 209 354 357 358

3. Power to be Generated (Gas) MW 247 419 422 423

4. Energy to be Generated (Gas) GWhlyr 235 462 462 462

5. Energy to be Generated (Coal) GWhlyr 437 211 213 214

6. kWh-Value (Gas) US$/MWh 176.7 176.7 176.7 176.7

7. kWh-Value (Coal) US$/MWh 53.4 53.4 53.4 53.4

8. kW-Value (Gas) US$/kW 70.3 70.3 70.3 70.3

9. Annual Benefit (Gas) for capacity Mill.US$/yr 17.3 29.5 29.7 29.8

10. Annual Benefit (Gas) for firm energy Mill.US$/yr 415 81.7 81.6 81.6

11. Annual Benefit (Coal) for secondary energy | Mill.US$/yr 234 11.2 11.3 114

12. Annual Benefit (Gas & Coal) Mill.US$/yr 82.2 1224 122.6 122.8

Increment of Benefit Mill.US$/yr 0 40.2 40.4 40.6

Note: *  “Firm energy”” means the total of power generated during 3-hour peak duration.
** ““Secondary energy” means the total of power generated in duration except 3-hour peak time.
Table 6.2.1-3 @ “Increment of Benefit” N&EOFELE L 720 . BED D72 NE EELEITM
HWEMIZH 20D, HFREBIZIFFR MR L 272,
4 EH

BERTIIEFORERLIZIEFR LEEL D ENRIAEND 2D BFORHAES L—

rvafTE %,

L L, 2 BROGEITHEERIESR P PER BRIV B 25 2 & FERFEEHT O
AR D 7o O LB R B & EERORLAS & Fldk L 72 B 54T 003 T A3 AT IR
ThHhod I b, WREEITMTHTZ KT L=V DR E LD,

Flo  1ARTRT 7B AEROHH., 2 AR TIE, BT 7 & ZEROYLES L L 72

HDT, ZOEHALEBE LT,

3ODEDFEHXEDORIEL YV % Table 6.2.1-4 |2/~ T,
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Table 6.2.1-4 Project Cost of Each Option

: Number of Expansion Units

Item Unit 3 units 2 urf)its 1 unit

Preparatory Works Mill. US$ 15 15 3.9
Civil works Mill. US$ 55.8 55.9 58.6
Equipment Mill. US$ 88.1 83.1 79.3
Environmental Cost Mill. US$ 1.5 15 1.9
Administration & Engineering Fee Mill. US$ 14.5 14.1 14.2
Contingency Mill. US$ 16.2 15.6 15.8
Total construction cost Mill. US$ 177.7 1717 173.6
Annualized cost: Mill. US$/year 23.1 22.3 225

Table 6.2.1-4 (TR T LB, BEOBICHNERORMIT/NE 2D, 1 BRTIHE,
B THEEEARATHEEN 2 BRIV bR R0, FRELT 2BENDTNTEL 525,
b THEBNR DR o T,

5) EHAERNL(BIC)
KROERELE (BIC) % Table 6.2.1-5 127”7,

Table 6.2.1-5 Result of B/C Analysis

Item Unit Number of Exp_ansion Units_
3 units 2 units 1 unit

Expansion Capacity MW 215 214 213
Benefit Mill. US$/year 40.2 40.4 40.6
Cost Mill. US$/year 23.1 22.3 22.5
B/C 1.74 1.81 1.80

Table 6.2.1-5 (2R T EBVBICIE2 BEENK ORI 2BENRFEUENOEIE & E 25,
(5) HEBWEEDEE
BIR D (1) R A A~ D L (4) B METO BIC Miat L VB8 2 BR= 0 ki & 7
H-0, WERRETORERERERIZ2EE L, BEAREIT 105 MW #&E 3 5,
6.2.2  EERUKGIHRET
RBFLEO AR T TIE, Figure 6.2.2-1 12789 X 5 12 FEERUKAL 2 B ERHI 2> & Jezk it o0 Bk A7
(BZMTARD 357D 2 DES) IZRE L THRETZ T T, AR TIIRRFT I e 72 FEUEUKNT %
REtd 5,

AN Gross head

powerhouse

Figure 6.2.2-1 Normal Intake Water Level in the Comparative Study
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FEERURALIE, HBLOBAEE RS EmVVVIKALICERET D Z ENEE LU, Figure 6.2.2-2 [ZR3 X 912,
B4 22 AR O B BT AKHUKALIE, EL. 428 m7»SEL. 430 m3s L OEL. 436 m2» HEL. 438 mo 4
FEEM @, Ko T, EYERUKNL OMFETCTIE Table 6.2.2-1 12773 X 9 IZEL4A1S mPL & L7 57—
ZNZOWTHFZIT 9, 70k, Bk FEEHT O RHERUKALIZELAE MTH 5,
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Source: Victoria Hydropower Station, CEB

Figure 6.2.2-2 Frequency of Reservoir Water Level

Table 6.2.2-1 Examined Normal Intake Water Level

Normal Intake Water Level
(EL. m)

415
425
430
435
438

Table 6.2.2-1 |2 R THKKEUERUKNIZH L, BEV I 2 b — 3 U ERITWREBNE L REFH T
ZEHT 5, FiH % Table 6.2.2-2 [Z7~77,
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Table 6.2.2-2 Annual Energy and Dependable Capacity for Each Normal Intake Water Level

Expansion plant Existing + Expansion plant
N | Intak
\?Vr;?:\r Lrg/aele Installed Capacit Annual Firm Enerav* Secondary | 95% Dependable
pacity Energy 9y Energy** Capacity
(EL. m) (MW) (GWh) (GWh) (GWh) (MW)
415 213 647 451 196 356
425 225 638 462 176 380
430 232 635 467 168 379
435 237 631 467 164 377
438 241 630 464 166 367

Note: *  ““Firm energy”” means the total of power generated during 3-hour peak duration.
** “Secondary energy” means the total of power generated in duration except 3-hour peak time.

bFEE Y FRMERUKNS BN DI ON TEMBAEBENDEIZ TN D2, 1 REE L HIEH T
HAIN9 A EAC 3 5, Table 6.2.2-2 D& EH15 6N AL 2 Table 6.2.2-3 (2777,

Table 6.2.2-3 Annualized Benefit of Each Normal Intake Water Level

Description Unit Normal Intake Water Level for Expansion Plant
415 425 430 435 438
Annualized Benefit Mill. US$/yr 40.1 43.1 434 43.0 41.8

F o, BIMEFUKNLIZIIT D5 FHEE % Table 6.2.2-4 |27,

Table 6.2.2-4 Project Cost for Each Normal Water Level Option

ltemn Unit Normal Intake Water Level for Expansion Plant
415 425 430 435 438

Preparatory Works Mill. US$ 15 15 15 15 15
Civil works Mill. US$ 55.9 56.2 56.4 56.5 56.6
Equipment Mill. US$ 84.5 85.5 85.9 86.5 86.8
Environmental Cost Mill. US$ 15 15 15 15 15
Administration & Engineering Fee Mill. US$ 14.2 14.3 144 145 145
Contingency Mill. US$ 15.8 159 16.0 16.0 16.1
Total construction cost Mill. US$ 173.4 174.9 175.7 176.5 177.1
Annualized cost: Mill. US$/year 22.5 22.7 22.8 22.9 23.0

Table 6.2.2-4 (Z/RT 2V, AR EIROEHIIENTILD D NIRRMERBUKNLS ER D Z &2
X s s,

HEH LHLEN O 5N HBICE Table 6.2.2-5 33 X O Figure 6.2.2-3 (2777,
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Table 6.2.2-5 B/C for Each Normal Water Level Option

. Normal Intake Water Level for Expansion Plant
Item Unit
415 425 430 435 438
Installed capacity MW 213 225 232 237 241
Benefit Mill. US$/year 40.1 43.1 43.4 43.0 41.8
Cost Mill. US$/year 22.5 22.7 22.8 22.9 23.0
B/C 1.78 1.89 1.90 1.87 1.82
1.92
1.90
1.88 |
1.86 [
1.84
Q82 f
B .82
1.80
1.78 |
1.76 |
1.74
1.72
415 425 430 435 438
Normal Intake Water Level (EL. m)

Figure 6.2.2-3 Relation of B/C and Normal Intake Water Level

Table 6.2.2-5 35 L O Figure 6.2.2-3 127~ & B0, AAMERUKAZEL.430 mTB/C i K & 72 V) i
LD, Ko THMERUKALIZELAO ME T 5,

6.2.3  BEE% - BB REFOEGESBORE

FTOEHICOWTLFIZRT 3 BV OEHL—LZEE LT,

Rulel : BEREHEEEKRLZFLC IO ICHEHRT 5,
Rule2 : BERISEMEELNIHERT 5,
Rule3 : BYFRIEEMEELMNIERT S,

FRDO3IoDOERAL—NVICEHSX, REVI 2L —a BT, REBHEAREHE L, &
H.% Table 6.2.3-1 IZ/” T,
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Table 6.2.3-1 Annual Energy and Dependable Capacity for Each Alternative Rule

Expansion plant Existing + Expansion plant
Normal Intake Water Level Installed Annual Firm |Secondary | 95% Dependable
Capacity Energy | Energy* | Energy** Capacity
(EL. m) (MW) (GWh) | (GWh) (GWh) (MW)
Rule 1 (Same priority) 232 635 467 168 379
Rule 2 (Expansion plant use first) 232 640 446 193 266
Rule 3 (Existing plant use first) 232 640 446 194 266

Note:  *“Firm energy” means the total of power generated during 3-hour peak duration.

***“Secondary energy”” means the total of power generated in duration except 3-hour peak time.

ERITRT LB Y AT OFREEEZEIERISER L2
RES R L BWIRFEH ST T DfE R L 7o Tz,

SonTREENEE L NN LELNDEMMLE A Table 6.2.3-2 (2779, Rule 1 OS5 b
KEL Ipoie, 2T O ZEBerEH L7281 5% IREEH NI TR 2720 ThH 5,

BITERZFE B BIIWIE L 72 D05,

Table 6.2.3-2 Annualized Benefit of Each Normal Intake Water Level

Description Unit Priority of Operation
Rule 1 Rule 2 Rule 3
Annualized Benefit Mill. US$/yr 43.4 31.8 31.7

BHRHIZEKEHL—LEBFEL &7 0, Table 6.2.2-4 O IEHERUKAT 430 mOE H % W5

Table 6.2.3-3 |24 /L — )L DB/CLHE % 7~

Table 6.2.3-3 B/C for Each Operation Priority Option

: Priority of Operation
Item unit Rule 1 Rule 2 Rule 3
Installed capacity MW 232 232 232
Benefit Mill. US$/year 434 318 317
Cost Mill. US$/year 22.8 22.8 22.8
B/C 1.90 1.38 1.38
Table 6.2.3-3 (27”4 & 912, “Rule 17 OB/C i b K& <. BERRFEEM & HBRFEERIIH T2
ERESETIT, MFZFRUC XL OITEN LI FBRREN LD,
6.24 HEEREE
W EIT O BE L O T2, MWk aE, EERUKNLIR K ORERR « #ERFEEFTOEM IOV T

A2 T o7, MREZLUTICE LD D,

1NN
%]DX =

HEER K
BER% -

'y D 2h

L FEEMEOFEEITUKAL 0 EL.430m

HYRR IR FBRE OO TE /0 . BERR - YRR
HEHT 5,

FEEMEIT R TICRE LB ST, FERIC
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6.25 HAWRRREEHNEDNHE

RBZEO LTS L OV s 3 OMRFH T, FBEICHEA S 3iciokmtn & ik S vz
HEZh HOiE D FAEfE A . HEBICHHTEvKkKEE LTELGIESREBNEOHE LT T,

TR B DT DI L7 B A R < AR 2 BEICE DT I LIk ERETRE
BOAFRENREET 5, HETIX 6.1 HTRE SN IPKMER L — V28 H L, SR 0RERR
BRITDID A — R L R D r—AD 2 r— A 54T 5, WERE Oy — A TlE, Bl ClRESI N
HiEk 45 2 B, EL. 430 mZzEMERUKNL & L, 6.2.4 TR L7= X 5 (CBETE « BEER R B AT O RSy
X — &9 5,

Table 6.2.5-1 I[ZH ERE F 2~ 7,

Table 6.2.5-1
Annual Energy and Dependable Capacity when the Spilled Discharge is not Deducted

Energy and Power by Existing and Expansion plant

Annual Firm Secondary  95% Dependable
Energy Energy* Energy** Capacity
(GWh) (GWh) (GWh) (MW)
(1) Spilled discharge is deducted
Existing Only 634 230 404 209
Existing + Expansion Plant 635 467 168 379
(2) Spilled discharge is not deducted
Existing Only 689 230 459 209
Existing + Expansion Plant 716 469 247 385

Note:  *“Firm energy” means the total of power generated during 3-hour peak duration.
**¢“Secondary energy”” means the total of power generated in duration except 3-hour peak time.

Table 6.2.5-1 |23 &80 | BEROAH DA MFEAEE S &1L 634 GWhlyear7)» © 689 GWh/year
(ZHERR L. BERR % D54 1% 635 GWhiyearH» & 716 GWhlyear|lZHIIN4 %, ZH 5B EORINEE
IZ2REHEOHMTHY . 1 REIER L BWHEAEH N KRE RETR SN2 VEER &2 -
77
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FTE b H

7.1 EHEshE O EHE

2V ZHEE, A FOMBIZAET 2 EBETHY . mkic 435 km, HPEIZ 240 km CTRiE
(ORI 2 LT 5, REFERIC 1,000~2,000 m f D [LEHE 2N H Y . ZhE BT L 51
SRS IEIN > T D, Uy 7 BUTREHOH D~ 7 = VI, ILE S FE# Nuwara Eliya
R e LCIb B L, IiE#m e o Kandy THRA~M & A 2 P~ T35, V427 R T
FEEANEL, Kandy ORI 20 km FHTIZH V. ZOMETIE~ 7 = UJINEFE B~ Tt F L
TWb, w7 = UJINEERIC T % & Mahiyangana 307 CHbicm & 248 2. Koddiyar 5127V T
W5,

“The Geology of Sri Lanka (Ceylon)” (P.G.Cooray, 1984) |Z L, AU T o HEOFEME L, b
YTV THROEREETIRE L, 2RISR D 7 U TR SE ZHNTHT TEA LT/ 22 K
AN DAERR SV D, TV DI 3 DOHVEMEIEXIZ Ky S 4v, IO LI 2 5 A AL O
% Highland — Complex z H1.0> & LC, HHESIE Vijayan — Complex (eastern Vijayan — Complex) . a0
I Wanni — Complex (western Vijayan — Complex) (Z X4y &5, 7z, JLPEHEROME U112 1% Wanni
— Complex % & > THIEE ZALOHERTE M 04 LTV D,

THXmEEDOHE X L RV THEOMEREER SIS LU 731358875 L 912,
747 b T REEATOFEAAE 1L, Highland-Complex(Z &4 2 £ FED E A B S, =
AUBITRE R 2 PN S BHERIRIZ A LT D,

7.2 SRBEDHEME

6.LIZFLIR SN TV D L 91T, CEBIE, BERRIEFEITICBEE L CHIRFEEIT 2 A4 2 Zofth, %
AT BERE R E AT O PN iR L Tl A2 NS 5R, Uy 7 MU TPk E B, 707
=W KA T E T OEKED 3 DORBEEEZFF > T D, ZORERLZUET 5 HlskoHy
B CRIE T & FEIH X, Geological Survey and Mines Bureau of Sri Lanka (GSMB) 23 % L 7= 10 5
D 1 HEKIORENHWE L, MRS CHIZICHERSINZEWEREY TH 5, WiEiXFigure
7.2-UZR T K O ICEHEHIRS L OVE OJALIZ S ZB3IRENTEY . 2D HH 45N 3NBROMH
EM AL D7, EOWEFITNLE L TV D, B THCTHE L THESHRE I TV 2IE S &
D, ZTHOEIEMERSC 3R L O# A Table 7.2-1ICE DR, 205 bk KO b OILH
JEARFER T 2 @i 2 No.2 Wifg Tod v | BERRFEETOKEE b o /L THTHEBE L, ME MR ZE
LS ARBTHT720Il, TNEEET DL AT U FA~OEERRERS SN TS, BHED
BEICBWTCHEENLERNE TH S, £/, BEERFEENO FiMlAmEzIiE, wE1kmll B &
SR 2KkmIZHES T, ORI RV I K 5 & b 24 S vz, ZOX T aED
B B <, S DITHEBEREOHIFPEE T REUEEAE R L TW D ATREMEDR & 5 T2 DIEE N
WETH S,

SREBED72 )T LEFLD No2Wifg & T RO HEREW OB 2 S 1T 720 b DITHARRTE T TH U
oo 2 RBREZBINT H2EAICIE. VAT U MEHETHENC, 2 b HEREDONM & k%
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BT 21 DOMEZERT L2 Z LNEEND, Lo T, #EENLIL,

HRREARR KRS L

FETICHDLEBEZBND,
No.4
No.3
No.2
No.1
Assumed Fault Line Assumed Landslide deposit
Source: Fault: Refer to Sri Lanka 1:10,000 Geology, Geological Survey and Mines Bureau of Sri Lanka
Landslide deposit: Based on the site reconnaissance during the Study
Figure 7.2-1 Main Geological Structure of Project Area
Table 7.2-1 Main Geological Structure and Alternative Options
Main Geological Structure| No.l1 Fault No.2 Fault No.3 Fault No.4 Fault Landsll_de
(Fatal) deposit
Size
(thickness of sheared zone) 2-3m 10m Sm unknown Tkm>2km
Existing Power Station O o('o') I ©
g | Rote| Powerhouse - -
. . O
2 Basic Option O — Powerhouse — —
%_ Downstream Option O O O — O
o
Pumped Storage Option O O O O O
O :encounter

. not encounter
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