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M. AHAUCER SN2 BEORERIZ AT THD . KEOBIMEEILS C

RPEEND,
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BB | MR | —MARE | PEEFR|E %
W OH o W OB | ARV Vb
_ S0: N0, co SP 0K
' 369ue/son 180 1« /sca
' | 014 ppm
' 10mg/scm
8 Ryl |
R | 9 ppm
850ug/scn | 190mg/scm 35mg/scn | 250pe/sce | 120mg/sco
1 BRI |
0.30 pom 0,10 ppm 30 ppm .06 ppm
Remark:écrn stands for standard cubic meter
%£7.2-9 BESIEbLIEEEE
B ik L 4 i3 i
AA BRI 50 d 45 d8 40
A [fEEH®| 55 dB 50 dB 45 dB
B {mizhs| 65 d 60 db 55 dB
C | BN 740 dB 65 dB 60 dB
‘D | ETHEME| 75 db 70 dB 65 db
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S 1" PMG—~PMI0




Table 7.2-3 Environmental Standard of Water Quality - (Sea & River Mouth)

— Type
Quality Paramag\m L 3 SC o
Temperature C o o 3@
Dissolved Oxygen o 5 ,
5-day BOD at 20 °C Sk 20 e
PH , - B.5~8.5
Coliform, MPN/100m! . 5000
Phenolic Substances /ma/1 . 0,02
Trace Elements L
Arsenic 0.05. .
Barium 0.65 -
Cadmium 0.01 -
Chromium 0,05
Copper 0.02
Cyanide - 0.05
Lead 0.05
Hercury 0. 002
Selenium 0,05
Silver .05
Organic Chemicais : _
Synthetic Detergents (MBAS) 0.5
0il and Grease . : I
Persistent Pesticides : , (aa/l)
Aldrin 0.01
Dbt : 0. 02
Dieldrin - - 0,005
Chiordane 0.04
Endrin _ . _ 0.002
Heptachlor 0.0
Lindane ' . 0. 02
‘Taxaphane : 0.01
Methoxychlor _ 0,005
25 4"[} . . ) . 2.0
Nutrients I R

Remarks:1. (@) Rise in temperature. '
(b Shall not be present in concentratlons to cause dellterlous
or abnormal biotic growth,
2. All values are maximum permissible except for dissolved oxygen
which is minimum permJSSIBIe -
3, All units are in mg/] except those indicated,

Water usage and c[assificatian:
Classifications Best lsage

Class SC : For the propagation and growth of fish and other aguatic
resources,
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K, KEOWHBIELET, 2 — 4~ 5 1T

#7.2—-4 RKIHRbD 5P HHME

WoOH | AREBAY | E EBM M R T RYE

A _ .
BRR 2olmg/scm 2 g /sco 300mg/scm
_ (as NO2) o

‘Remarks L o ‘
% Where limit cannot be met, control to be by stack height,



Table 7.2-% Effluent Regulations

T?pe Other Coastal Haters |

Quality Parameter _ - {5C}
Color in platinum cobalt unit = | . zng

PH 5. 9~9
Temperature in °C = = 40.
Phenols v B R I
Suspended solids 3 ' 200

BOD | - 280
Dit/Grease E S A 15
Detergents i@
Barium -(Ba) 5
Cadmium (Cd) 0.1
Copper ' ' (Cu) - N
Chromium (Hexavalent)  (Cr*® 0.1
Dissolved Ferrous (Fe} 20
Lead _ (Pb} 0.5
Lithium {Li) |
Dissoled Manganese (Mn) 5.
Mercury Total (Hg) 0. 002
Mo1ybdenum (Mo) 0.5 .
Nickel (Ni) 1
Selenium (Se) 1
Sifver : (Ag} |
Zink (Zn) i0-
Arsenic (As) 0.5
Baryitium o (Be) -1
Free Chiorine LD 1
Cyanide (CH) 0.5
Fluoride (F) 10
Polychlorinated Byphenyl (PCB) 0. 003

Remarks
Maximum a!lowable Ieveis in ng/!
“Coastal Water” means an open body of Water aleng the cuuntry
coast!line starting from the shoreline{MLLW} and extending
outward up to the 200-meters isobath or three-kilometer dlstance,
whichever is farther,
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Table 9.3-1  Breakdown of Capital Cost

Unit Ro. 1 " tait o, 2 S fetal ]
[ten o : : e e
| G| L [total | RGO one Protat | RC| Le [ rotar
Direct Cost '
I. Electrical & Mechanical Equipment | SERRRTTIN ORI NSRRI CEPRT! RSN TN SRR |
a. Boiler and its accessory - | 91,300f - 5,550 96,850| ‘88.514]  5,5501 94,064 179,814] 11,100{ 100,914
b. Turbine and its accessory 66,311 2,500 €8.950| 64,979 2.519] 67,558] 131,350] 5.158{1%. 508
¢. Generator and its accessory 12,779 514] 13,2931 12,114 514[ 12,628) 24,8931 1,028{ 25,921
d. Coal Handling Bquipment 55.714]  4.264] 59,978 of ol - Ol 55714} 4,264t 59,978
Sub Total 26.960] 12.907| 239,011 1656071 8,643 174,250( 39771 21,550{413,321
2. Civil and Architectural Works | N R L I R e
a. Harbour Facilities 1,90 6.8m 1880 0 0 o 11,950 687! 15,82
b. Cooling Hater Facilities 11570 7650 8807 0 0 of 1,157 7,650 18,807
¢. Pover liouse and Stack 10,186 7.009| 17.215] .23 3.58| 9.7 16,420 10,502 27.001
d. Other Facilities 11421} 29.321) 40,742( - 343|- -800| L,143{ 11764} 30,121} 41,885
Sub Total m,714) 50,879 95,593 6.5 4,343| 10,929 51,300( 55,222 106,522
3. Transmission Line 9,357 4836 _ 14,243 0 _0 0 :.7'3.3‘3? 4886 14,243
4. Insurance and Ocean Freight 8.407 of 840 S.te6| o 5660 1353 0o B3.5B
6. Land and Cospensation ol zm| 2w o o o o| 2797 2.m
Tolal of Construction Cost, 288,602 71,409] 30, 111] 177,39 12,99] 190,345 466.001] 84,455[550, 456
7. Value Added Tax (VAT) 0| 28,84| 28,864 o| in.m%| 176 of 46,600{ 46,600
Total of Direct Cost 288,642{ 100,333} 388,970 177,359( 30,722/ 208,081 466,001 {131,065 (597,0%
Indirect Cost
1. Physical Contingency 14,432) 10,033| 24,465( 8.868| 3.072] 11,910] 23,300] 13,105| 36.405
2. Mainistration Cost of ses| sss| o 321l 30210 o] 8.9 8.9
3. Engineering Fée 9,724 0| 9724} 5202 ol 5202 14,926] 0f 14,926
Total of Indirect Cost 21.15| 15.868] 40,024] -14.070( 6.193] 20,2630 38.226] 22,061 60,287
Interest During Construction 2,28 941 160 11,148] 11,97 23,121] 33,376] 61,44| 94,80
Grand Tolal 335,006] 165,672 500,698{ 202,577| 48,888 251.465| 537,603(21, 560752, 163




Table 9.3-1

Breakdown of Capilal Cosl,

million ¥
_ Unit Ho. ! Unit No. 2 Total
[tea
E.C. L.C. Tolal E.C. L.C. Total f.C. L.C. | Tolal
Direct Cost
1. .E.l'ectrit:al § Mechanical Equipment :
1 a. Doiler and its accessory 12,782 e 13,599 12,392 T 13,169 25,1741 1,554] 26,728
b. Turbine and its accessory 9.292) . BlL 9.653] 9,097 361 9,458 18,389 7221 19.114
c. Generator and 1is accessory 1,789 721 L8681t 1,696 721 1,768] 3,485 144 3,629
- d. Coal llnndiing Equipment, 7.800 5970 8.3%7 0 0 0l 7.8 5Tl a.39
Sub Total 31,6631 1,807} 33,470 23.185| 1,210] 24,3951 54.848| 3,017| 57.865
2. Civil and Architectural Vorks _ - - |
a. larbour Facitities 1,673 903l 2,63% 0 0 0 1,673 93] 2.63%
b. Cooling Water Facilities 1,562 1.071] 2,633 0 0 ol 1,821 1,071 2.633
¢. Power llouse and Stack 1,426 934y 2,410 874 %t 1,370 2,300] 1.480| 3.780
4. Other Facilities 1,59 4,105 5,704 48 112 160 1,647 4.2170 5.864
Sub Total e 20| 7230 13,383 92 e Lsw| 7182 7.731) 14.913
3. Tronsmission Line 1.310 634 1,994 0 1] 0 1,310 34 1.9
4. Insurance and {cean Freight 1,177 o] 1.7 723 0 7231 1,90 0] 19w
6. Land and Compensation 0 392 392 0 0 0 0 392 392
Tolal of Conslruclion Cost 40.410¢ 10,006 %50,416] 24,830 ‘ 1.8181 26,648{ ©€5,240( 11,824} 77,061
7. Value Added Tax (VAT) 0] 4,041 4,041 0] 2,483 2,483 D1 6,524f 6,524
Tdtﬂl of Direct Cosl 40,4101 14,047 54,4571 24,830 4,301 29,131| G5,240] 18,3481 83,588
Indirecl Cost
1. Physical Contingency 2,021 1,405 3,426 1,242 301 1.672] 3.263; 1,835 5.098
2. Adninistration Cost of 17| 81 ol 7| @ o| 1.251] 1,25
3. Engineering Fee 1,361 0 1,361 728 0 728 2,089 0] 2,08
Total of Indirect Cosl 3,382|  2.22| 5.6041 .1,970 &7 2,837 5,352| 3.088| 8,441
Inlerest During Construction 3,112 6,926 10,0381 1,561 1,6761  3,2371 4,673} 8,£02| 13,25
Grand Total 46,9047 23,195 70,002 28,3064 6,844] 35,205( 75,265( 30,039]105,304
9 -5







Table 9.3-2 Disbursement Schedule Us$ x 1,000
199 1993 | 1994 1995 1% Total
e I e | e | total | R | LG | Total | F.Co| L.Co|Total | F.C| LC | Total | FC| LC |Total | F.C.| L.C. | Total
1. Direct Cost
a. Blecrical and Mechanical Equipment | 58,766| 3,232| 61,998 0 of  0[236,008] 13,843{249,851( 57,820| 2,320| 60,140 30,177} 2.155| 41,332/391, 771 21,550/413,321
b. Civil and Architectural Works 7,695 8,283( 15,978 0 0 0| 38,475 41,417| 79,892 0 0 o 5130 552 10,652 51,300] 55,222{106,522
c. Transmission Line Lad| 3 203 0 0 0| 7.017] 3.664] 10.681 0 D o o3| 489 1,4%5| 9,357) 4,886 14,243
d. Land and Compensation ol 2,791 2,797 0 0 of o 0 0 0 0 of © of 0 Of 2797 2797
e. Insurance and Ocean Freight 0 0 0 0 0 0| 11,260 0| 11,260{ 2,313 0f 2,313 0 0 0| 13,573 0| 13,573
£, Value Added Tax 0 0 0 0 of o0 0{ 38,659| 38,659 0l 7,941 7,941 0 0 0 0] 46,600] 46,600
Total of Direct Cost 67,865| 15,045 82,910 0 0 olzoz, 760! 97,5831390, 343} 60,133} 10,261} 70,304] 45,243! 8,166] 53,409|466,001{131,055|597,0%
2. Tndirect Cost | |
a. Physical Contingency 0 0 0 0 0 0 0 0 0 0 0 ol 23,300| 13,105{ 36,405| 23,300] 13,105] 36,405
b. Administration Cost 0 60| 600 0| 2400] 2,400 0| 2,402 2.402 0| 2,384 2.384 of 110 .17 0 89%| 8.9%
c. Engineering Fee 999 0| 99| 3,95 i 3,95| 3,984 0 3,984] 3,984 of 3.984| 1,94 ol 1.%a| 14,9 0| 14,96
Total of Indirect Cost ool 0| 1599 3,995| 2.400] 6,395 3,984 2.402| 6,386 3.984] 2384 6,368 25,264 14,275} 39.539) 38,226) 22,061 60,287
3. Interest during Construction . sol  as| 7s| 2051 2807 4.808] 5.352( 12,219] 17,571] 12,080] 21,559] 33,639| 13,563| 24,384] 37,947 33,376| 61,444 94,820
Grand Total 65.194] 16,080] 85.274] 6,046 5.247| 11,293(302, 096|112, 204{414,300| 76,197| 34,204(110,401 84,070! 46,825 130, 895|537, 603|214, 560| 752, 163







Table 9.3-2 Disbursement Schedule million ¥

1992 103 194 1995 1 9% Total |
e ve | LG | total | R.Co| LG | Total | RC| LCo|Total | F.C.| L. |Total | F.C.| L. |Total | F.C | LC fotal |
1. Direct Cost | | | . - - | i
a. Elecrical and Mechanical Gauipment | 8,27 453 8680 0 of Boal| LO37| SA9T8 80| 35| 842, 5485 02| 5.787) 54848 3,007, 57,%5|
b. Civil and Architectural Works Lor7| 1159 2,26 o o o 53| 57wl 1Ll o of ol TS| 7B L4 T.1820 7731 1400
c. Transnission Line. w8 wo| o ol o el s nas| o o o i s 19 L30] 684 19
d. Land and Comensation of sl s o o o o o o o of o o o ¢ of 32 3
e. Insurance and Ocean Freight | -8 0 0 0 0 0| 1,57 0 1,576 324 0 324 0 0 0] 1,900 0] 1.900
f. Value Added Tax i ol ol ol ol o ol o sawl sawl o vuzlonie] el o of 0] 6524 6.5
Total of Direct Cost | osorl 207 68l 0] 0] 0] 40.986( 13,661 5647 8,419 1457, 9.8% 6,334 1,143] 7.477) 65,240] 18.348] 83,588

2. Indirect Cost |
a. Pysical Contingency of ol ol ol ol ol o of o of o o 3263 1,83 50| 323 1,835 5098
b. Adninistration Cost of sl sl o s 3% o s s o me| 3| o 10 w0l o L2514 1258
c. Engineering Fee wa) o wal sl ol ol sed| o 4| S8 ol 58 4 0 24 2089 0 208
Total of Indirect Cost wal sl zsl sl 3| os| med| 3wl oml s8] 36| ss4] 352 L5 552 5352 3,089 8,441
3. Interest during Construction 7 el 1wl sl ms| ess|  7s| 17ie] 2.45| Leon| 3.019] 4710 1,90 3,414] 5314 4.673] 8,602 13,275
Grand Total 06| 2220 10l w6 4| 1.59] 42,208] 15,709] 58,007| 10,658] 4.792| 15,450| 11,761, 6,562] 18,313| 75.265) 30,039)105,304
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-Table 10.1.(1) BASIC DATA OF ALTERNATIVES -

Discount rate: 15.0%

. '0il price: 137.0 US$/kl
Price rise for coal: 0.0%
Plant factor: 70.0%

Item , Coal-fired Qil-fired
Installed capacity (MW) , . 600.0 583.5
Annual -generation (GWh) 3679.2 : : 3620.5
- Investment cost (1G00 US$) 610743 - 420092
0.& M-cost (1000 U3H) . 27483 18904
Fuel cost (1000 US$) . 79641 115133

Tabie 10.1.(2) BENEFIT/COST RATIO & EQUALIZING DISCOUNT RATE

Discount rate: -15.0%

Oil price: 137.0 US$/kl
"Price rise - for coal: 0.0%
Plant factor: 70.0%

Item Coal-fired Qil-fired
PV%Inﬁes}menf cost (1000 US$) 428222 293988
PY-0 & ¥ cost (1000 US$) ’ 96212 56178
PV~Fuel cost (1000 US$) ' 278801 ' 403049
PV-Total cost (1000 US$) 803235 7632156
Surplus benefit (1000 US$) ~-40020
Benefit/cost ratio 0.950
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Table 10.1.(3) : BENEFIT/COST RATIO & EQUALIZING DISCOUNT RATE

Piscount rate: 10.9%

0il price: 137.0 US$/kl
Price rise for coal: 0.0%
Plant factor: 70.0%

Ttem ~~ Coal-fired . © Oil-fired

PV-Investmeni cost (1000 US$) .- 439453 S sl

PV-0'& M cost (1000 US$) - Ttiu1186 S e 1103981
PV-Fuel cost (1000 USS$) S ©- 438101 oo - 633341
PV-Total cost (1000 US$) ' 1057740 : -+ 1059130

Surplus benefit (1000 US$) : 1389 L SRR

Benefit/cost ratio 1.001

Table 10.1.(4) BENEFIT/COST RATIO & EQUALIZING DISCOUNT RATE

Discount rate: 11.0%

0il price: 137.0 US$/kl
Price rige for coal: 0.0%
Plant factor: 70.0%

[tem ' , Coal-fired . . Oil-fired
PV-Investment cost (1000 US$) .. 467400 . .321069 -
PY-0 & M cost (1000 US$) , 149392 _ ' 102757 -
PV-Fuel cost (1000 US$) : 432903 625826
PY-Total cost (1000 US$) 1049700 _ 1049650
Surplus benefit (1000 US$) 42 '
Benefit/cost ratio 1.000
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" Table 10.2.(1) BASIC DATA OF ALTERNATIVES

Discount rate: 15,04

'0il price: 207.0 US$/kl
Price rise for ceal: 0.0%
Plant factor: 70.0%

CItem ' Coal-fired Nil-fired
Installed capacity (MW) 600.0 583.5
Annual generation (G¥h) 3679.2 3620.5
Investment cost (1000 US$) 610743 ' 420092
0 & M-cost (1000 US$) _ ; 27483 _ 18904
Fuel cost (1000 US$) 79641 173959

Table 10.2.(2) BENEFIT/COST RATIC & EQUALIZING DISCOUNT RATE

Discount rate; 15.0%

0il price: 207.0 US$/kl
Price rise for coal: 0,0%
Plant factor: 70.0%

[tem Coal-fired Oil-fired
PV-Investment cost (1000 US$) 428222 293988
PY-0. & M cost (1000 USS$) 96212 66178
PV-Fuel cost (1000 US$) _ 278801 608986
FV¥-Total cost (1000 US$) 8032356 969152
Surplus benefit (1000 US$) o 16568917

Benefit/cost ratio 1.207
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Table 10.2.(3)  BENEFIT/COST RATIO & EQUALIZING DISCOUNT RATE

Discount rate; 27.3%
0il price: 207.0 US$/kl
Price rise for coal: 0.0%
Plant factor: 70.0%

Item Coal-fired Oil-fired

PV-Investment cost (1000 US$) 336129 _ o 230304
PV-0 & ¥ cost (1000 USS) _ 33952 I 23354
PV-Fuel cost (1000 U3$) - 98386 . : 214905
PY-Total cost (1000 USS$) R 468468 L. .o 468563
Surplus benefit (1000 USs) i g5 . S
Benefit/cost ratio 1.000

Table 10.2.(4) BENEFIT/COST RATIO & EQUALIZING DISCOUNT RATE

Discount rate; 27.4%

0il price: 207.0 US$/kl
Price rise for c¢oal: 0.0%
Plant factor: 70.0%

Item ~ Coal-fired QOil-fired .
P¥-investiment cost (1000 US$) 335519 ' 229882
PV-0 & M cost (1000 US$) , 33710 ' 23187
PV-Fuel cost (1000 US$) : 97683 B 213369
PV-Total cost (1000 US$) 466911 . 466437
Surplus benefit (1000 US$) -474 '
Benefit/cost ratio 0.999
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.Table 10.3.(1)

Discount rate; 15.0%

0il price: 207.0 US$/kl
Price rise for coal: 10.0%
Plant factor: 70.0%

. Ttem

installed capacity (MW)
Annual.generation (GWh)
Investment:cost (1000 USS$)
0 & M cost (1000 USS)

Fuel cost (1000 US$)

BASIC DATA OF ALTERNATIVES

Coal~fired

600.0
3679.2
610743

27483

875056

Table 10.3.(2)  BENEFIT/COST RATIO &

Discount rate: 15.0%

0il price: 207.0 US$/kl
Price rise for coal: 10.0%
Plant factor: 70.0%

Item

PV¥-Investment cost (1000 US$)

‘PY-0 & M cost (1000 US$)
PY~Fuel cost (1000 US$)
PV-Total cost (1000 US$)
Surplus benefit (1000 US$)
Benefit/cost ratio

Coal-fired

428222
96212
306681
8311156
138037
1.166

10 - 13

Oit-fired

583.5
3620.5
420092

18904
1739589

EQUALIZING DISCOUNT RATE

0il-fired

293988

66178
608986
969152



Table 10.3.(3)  BENEFIT/COST RATIO & EQUALIZING. DISCOUNT RATE

Discount rate; 25.5%

0il price: 207.0 US$/Kl
Price rise for coal: 10.0%
Plant factor: 70.0%

Item Coal-fired - Oil-fired
PY-Investment cest (1000 US3$) o 347446 S 0238132
PV-0 & M cost (1000 USH) : 38740 I -26647 -
PV¥-Fuel cost (1000 USs$) - 123488 oo 245208
PY¥-Tatal cost (1000 USS) . 509670 S i B0O9986:
Surplus benefit (1000 US$) S - 316 S T
Benefit/cost ratio 1.001

Table 10.3.(4)  BENEFIT/COST RATIO & EQUALIZING DISCOUNT RATE

Discount rate: 25.6%

0il price: 207.0 US$/kl
Price rise for coal: 10.0%
Plapt factor: 70.0%

Item Coal-fired Oil~fired
PY-Investment cost (1000 US$) 346800 o ; 237685
PV~-0 & M cost (1000 USH) 38451 _ - . 26448
PVY-Fuel cost (1000 US3$) 122565 ‘ - 243382
PV-Total cost (1000 US$) S 507817 . . - 507516 .
Surplus benefit (1000 US$) -302 . . =
Benefit/cost ratio 0.999
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Table 10.4.(1) -

Discount rate: 15.0%

0il price: 207.0 US$/kl
Price rise for coal: 0.0%
Plant factor: 65.0%

ltem

Installed capacity (MW)
Annual generation (GWh)
Investment cost (1000 US$)
0 & M cost (1000 US$)

Fuel cost (1000 US%)

- Table 10.4.(2) BENEFIT/COST RATIO &

Discount rate: 15.0%

Qil price: 207.0 USs/kl
Price rise for coal: 0,0%
Plant factor: 65.0%

Item

PY¥-Investment cost (1000 US$)

PV-0.& M.cost (1000 USS$)
PV-Fuel cost (1000 US$)
PV-Total cost (1000 USS)
Jurplus benefit (1000 USS)
Benefit/cost ratio -

BASIC DATA OF ALTERNATIVES

Coal~fired

600.0
3416.4
610743

27483

73952

Coal-fired

428222
96212
2588386
783320
142333
1.182
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Oil-fired

583.5
3361.9
420092

- 18904
161534

EQUALIZING DISCOUNT RATE

Oii-fired

293988

66178
565487
925653



Table 10.4.(3) BENEFIT/COST RATIO & EQUALIZING DISCOUNT RATE

Discount rate: 25.8% .
0il price: 207.0 US$/kl
Price rise for coal: 0.0%
Plant factor: 65.0%

Ttem ~ Coal-fired : Oil-fired
PV-Investment cost (1000 US$) 345516 o 236797
PV~0 & M cost (1000 USS$) . 37883 et 28087
PV-Fuel cost (1000 US3) © 101935 ST 222687
PV-Total cast (1000 US%) o 485334 ~ 485511
Surplus benefit (1000 USS$) 177 SRR SR
Benefit/cost ratio 1.000

Table 10.4.(4) BENEFIT/COST RATIO & EQUALIZING DISCOUNT ‘RATE

Discount rate: 25.9%

Qil price: 207.0 US$/kl
Price rise for ceal: 0.0%
Plant factor: 65.0%

Item Coal~fired Oil-fired
PY-Investment cost (1000 USS) 344876 . 236354
PY-0 & M cost (1000 USS) _ 37603 ' Co 25865
PV~Fuel cost (1000 US$) _ 101181 ez
PV-Total cost (1000 U5%) ' 483661 ' .o 483230
surplus benefit (1000 US$) , -431 ' : I
Benefit/cost ratio ' 0.999
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 Table 10.5.(1)  GENERATION COST PER KWH (SENDING~END)

Interest rate: 9.0%
0il price: US$ 137/ki
Coal price increase: 0.0%
Piant factor: 70.0% -

Type of  Capital 0 &M Fuel  Total ~ Unit fuel Sending-
P.Plant cost cost. - eost cost. cost end cost
- (USS/KW)  (USS/kW)  (USS/kW)  (USS/kW) (Cent/kWh) (Cent/kWh)
Coal-fired 122,11  45.81  132.73  300.65  2.16 5.30
Oil-fired " 83.90 31.51 191.89 307.30 3.18 5.42
Crossover-point for economic operation (Coal/0il): 5171 hours
59.0%

Plant factor of the above:

10 - 17



Fig. 10.1. (1)  SCREENING CURVES (TIME*COST CURVES)

Annual cost per kW (US$) .,.ﬂ _A~ _hﬁw%¢$m@_3@% |
400 | .
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. | = —Cogl~fired—]

)

| L
109 [~ | |
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5 : RN | I—— | ]
9 20 % 40 % 60 % - 88 % . o 100%

Plant, factor

Fig. 10.1. (2)  OPTIMUM POWER SOURCE STRUGTURE
(Target year: 1997)

Required capacity

|
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88 % : -
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60 % | e T

New coal—fired { 888 MW T

ired | ) L

40 % N
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0 % |
0 20 % 40 % 68 % 80 % 160%

Plant factor
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Table 10.5.(2) GENERATION COST PER KWH (SENDING-END)

Interest rate: 9.0%

0il price: US$ 207/kl
Coal price increase: 0.0%
Plant factor: 70,0%

Type of * Capi tal G &N Fuel Total Unit fuel Sending-
P.Plant - cost cost cost cost cost end cost
(USS/KW) - (USS/KW) {US$/kW) (US$/k¥) (Cent/kWh) <{Cent/kWh)
Coél%fired 122.11 45,81 132.73 300.65  2.16 | 5.30
0il~fired 83.90 31.51 289.93  405.34  4.80 7.15
CroSSnvef-point for economic operation'(C0a1/Oil): 1989 hours
: 22.7%

Piant factor of the above:

‘10 - 19



Fig. 10.2 (1)  SCREENING CURVES (TIME-COST CURVES)

Annual cost per kil (USS) | " Interest rate: 9.0 %

400 \ : Qi 1~fi reg—-—
fxfzxﬁxxf/fff B
300 v ——=——Coal-fired—
200 ﬂ,,eﬂﬁff;ﬂﬂ e -
166 | L —
Oil-fired Goal-fired
1989
% 28 % a0 % 69 % - 80 % - 100%
Plant factor
Fig. 18.2.(2)  OPTIMUM POWER SOURCE_STRUCTURE'
{Target vear: 1997)
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R S
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0 20 % 40 % 0%  80%  100%

Plant factor
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Table 10.5.(3) GENERATION COST PER KWH (SENDING-END)

Intérest rate:r 9.0%
il price: USS$ 207/ki
Coal price increase: 10.0%
“Plant factor: 70.0% -

Type of  Capital 0&M Fuel _Total  Unit fuel Sending-
P.Plant cost cost cost cost cost end cost
(USS/KW)  (USS/KW)  (US$/kW)  (USS/KW) (Cent/KWh) (Cent/KWh)

Coal-fired 122.11 45.81 146.01 313.92 2.38 5.53
0il-fired 83.90 31.51 289.93 405.34 4.80 7.15
CrosSbver~point fof'economic operation (Coal/0il): 2166 hours
Plant factor of the above: 24.7%
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Fig. 10.3. (1) SCREENfNG CURVES (TIME-COST CURVES)

Annual cost per kit (USS) : | Interest rate: 9.9 %
400 ' ,f”f; -0il-fired _

“’f/’Jf//_;ﬂg- Coal-fired |

300 Jdﬁjii::f’wﬁﬁ,ﬁgfﬂﬂ~
200 [
100 - -
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2166 _ L
%) 20 % 40 % ce % - 80 % - 100%
Plant factor
Fig. 16.3. (2) OPTIMUM POWER SOURCE STRUCTURE
- (Target, year: 1997)
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Plant factor
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Tabie 10.5.(4) GENERATION COST PER KWH (SENDING-END)

interest rate: 9.0%-

0il price: US$:207/kl

‘Coal price increase: 0.0%
Plant factor: 65.0%

Type of capital 0 &M Fuel  Total  Unit fuel Sending-
P.Plant cost cost cost cost cost end cost
- (US$/KW)  (USS/KW)  (USS/kW)  (US3/kW) (Cent/KWh) (Cent/kWh)

Coal-fired 122.11 45,81 123.25 . 291.17 2,16 5.53

Oil-fired ' 83.90 31.51 269.22 384.63 4,80 7.30
Crossc#er*point_for'economic operaiion (Coal/0il): 1989 hours
Plant factor of the above: 22.7%
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Fig. 18.4. (1)  SCREENING CURVES (TIME-COST CURVES)

Annual cost per kW (USS$) ' Ihtekeat_raté: 9.9 %
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Table 11.3-1 - Procurement Fund and Awortization Schedule Us$ x 1,000
Fund Procurement Amortization Schedule
No. |Year R I - Foreign Currency. Local Currency
Foreign - Local Total —
Currency Currency Interest Principal Total Outstanding| Interest Principal Total Outstanding
- Balance ' Balance
1992 68, 15 AR - 34,509 330.0 68,864.0 435 15,645
1993 3,55 2,400 6,395 2,051.0 72,859.0 2,847 18,045
1994} 29%,744 . 99,985 396,729 5,352:0 369,603.0 12,219 118,030
199% 64,117 © 12,645 76,762 12,080.0 433,'720.0 21,559 130,675
1996 - 10,507 22,441 92,948 13,565.0 504,227.0 24,384 153,116
11 1957 14,622.6 L 14,622.6{  504,227.0 26,030 6,838 32,868 146,278
21 1998|. 14,622.6 14,622.61 504,227.0 24,867 8,001 32,868 138,277
31 1999 14,622.6 14,622.61 504,227.0 23,507 9,361 32,868 128,916
4] 2000 14,622.6| o 4,622.61 B04,227.0 21,916 10,952 32,868 117,964
5] 2001 14,622.6 25,211.3 39,833.9{ 479,015.6 20,054 12,814 32,868 105,150
61 2002 13,891.5 25,211.3 39,102.81 453,804.3 17,876 14,992 32,868 90, 158
71 2003 13,160.3 25,211.31  38,371.6] 428,592.9 15,327 17,541 32,868 72,617
8 2004 12,429.2 25,211.3 37,640.5{ 403,381.6 12,345 20,523 32,868 52,094
9] 2005 11,698.1 25,211.3 36,900.41 378,170.2 8,8% 24,012 32,868 28,082
10] 2006 10,966.9 25,211.3 36,178.2]  352,958.9 - 4,774 28,082 32,85 0
11 2007 10,235.8 25,211.3 35,447.1f  327,747.5 '
12} 2008 9,504.7 25,211.5 34,716.0| 302,536.2
131 2009 8,773.5 25,211.3 33,084.81 277,324.8
14 2010 8,042.4 25,211.3 33,203.7| 252,113.%
157 2011 7,311.3 25,211.3 32,522.61  226,902.1
16y 2012 6,580.2¢ - 25,211.3 31,791.5{  201,690.8
17} 2013 5,849.0 25,211.3 31,060.31. 176,479.4
18| 2014 5,117.9] 25,211.3 30,329.2| 151,268.1
191 2015 4,386.8 25,211.3 29,598.1 126,056.7
201 2016 3,655.6 25,211.3 28,866.9|  100,845.4
21) 2017 2,924.5 25,211.3] - 28,135.8| - 75,634.0
221 2018 2,193.4 25,211.3 27,404.7 h0,422.7
231 2019 1,462.31 ~ 25,211.3 26,673.6 25h,211.3
24] 2020 731.1 25,211.31  25,942.4 0.0
25| 2021
26| 2022
27 2043
28| 2024
29| 2025
30{ 2026
Total 504, 227 153,116 657,343  212,027.5 504,227 716,254.5 175,552 153, 116 328,668
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Table 11.3-2 Profit and Loss Statement Uss x 1,000
Dperating Expenses - | Financial Expenses Net. Income
No. Year | Operating - : : Operating .
Revenue 08M, Admi- {. Fuel Cost | Depreci- Total Income Interest Interest Yearly Accumlated
nistration ation during Const. Amount. Amount

1992 765.0 =765.0 -765.0
1993 4,898.0 -4,898.0 -5,663.0
1994 17,571.0 -17,571.01 -23,234.0
1995 33,639.0 -33,639.01 -56,873.0
1996 37,947.0 -37,947.01 -94,820.0
1997 162,057 18,291 - 92,118 48,527 158,936 3,121 40,652.6/ -37,531.6| -132,351.6
21 1998 162,057 19,470 92,118 46,905 158,497 3,560 39,480.6 -35,929.6| -168,281.2
31 1998 162,057 - 20,650 92,118 45,292 158,060 3,997 38,129.6]  -34,132.6) -202,413.8
41 2000 162,057 21,830 92,118 43,674 157,622 4,435 36,538.6[ -32,103.6| -234,517.4
5 2001 162,057 23,009 92,118 42,05 157,183 4,874 34,676.6{ -29,802.6{ -264,320.0
6] 2002 162,057 24, 189 92,118 40, 439 156, 746 5,311 31,767.5] -26,45%6.5] -290,776.5
7] 2003 162,057 25,369 92,118 38,821 156, 308 5,749 28,487.3] -22,738.3] -313,514.8
8| 2004 162,057 26,548 92,118 37,204 155,870 6,187 24,7714.2|  -18,587.21 -332,102.0
9t 2005 162,057 - 21,7128 92,118 35,586 155,432 6,625 20,554.11  -13,929.11 -346,031.1
10 2006 162,057 28,907 02,118 33, %9 154,994 7,063 15,740.9 -8,677.9 -354,709.0
11| 2007 162,057 30,087 2,118 32,3h1 154,556 7,501 10,235.8 -2,734.8| -357,443.8
121 2008 162,057 31,267 92,118 30,734 154, 119 7,938 9,504.7 -1,%66.7| -359,010.5
131 2009 162,057 32,446 92,118 29,116 153,680 8,377 8,773.5 -396.5] -309,407.0
14; 2010 162,057 33,626 92,118 27,498 153, 242 8,815 §,042.4 Tr2.61 -358,634.4
151 2011 162,057 34,806 92,118| 25,881 152,805| © 9,252 7,311.3 1,940.7f -356,693.7
161 2012 162,057 35,985 92,118 24,263 152,366 9,691 6,580.2 3,110.81 -353,582.9
177 2013 162,057 37,165 92,1181 22,646 151,925 10,128 5,849.0 4,279.01 -349,303.9
181 2014 162,057 38,345 2,118 21,028 151,491 10, 566 5,117.9 5,448.1] -343,8%5.8
19| 2015 162,057 39,524 92,118 19,411 151,053 11,004 4,386.8 6,617.2| -337,238.6
200 2016 162,057 - 40,704 92,118 17,793 190,615 11,442 3,655.6 7,786.4| -329,452.2
C 217 2017 162,057 41,883] 2,118 16,176 150, 177 11,880 2,924.5 8,955.5] —320,49%.7
221 2018 162,057 - 43,063 92,118 14,558 149,739 12,318 2,193.4 10,124.61 -310,372.1
231 2019 162,057 44,243 92,118 12,940 149,301 12,75 1,462.3 11,293.7| -259,078.4
24| 2020 162,057 45,422 92,118 11,323 148,865 13,194 731.1 12,462.9| -286,615.5
25] 2021 162,057 46,602 92,118 9,705( 148,425 13,632 13,632.0 -272,983.5
261 2022 162,057 47,782 2,118 8,088 147,988 14,069 14,069.0[ -258,914.5
27 2023 162,057 48,961 92,118 6,470 147,549 14,508 14,508.0| -244,406.5
28] 2024 162,057 50, 141 92,118 4,853 147,112 14,945 14,945.0 -229,461.5
29 2025 162,057| 51,320 2,118 3,235 146,673 15,384 15,384.0{ -214,077.5
30| 2026 162,057 52,500 92,118 1,617 146,235/ 15,822 _ 15,822.0} -198,255.5

Total 4,861,710 1,001,863 2,763,540 752,163 284, 144 04,8200 387,579.5{ -198,255.5

4,577,506
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Table 11.3-3

Cash Flow Us$ » 1,000
. Cash Inflow = Cash OQutflow Balance
No. |Year , .
' Fund Net Pepreci~ : Repayment. of Principal Yearly Acuumlated
Procurement Incone ation Total . Amount. Amcunt
Construc. F.C. L.C. Total

1592 84,509 -765.0 83,744.0f  84,%09.0 84,509.0 ~765.0 -765.0

1993 6,395  -4,898.0 1,497.0f - 6,395.0 6,395.0{  -4,898.0 -5,663.0

1994 39,7291 -17,571.0 379,158.01  39,729.0 396,729.0f -17,571.0] -23,234.0

1995 76,7621  —33,639.0 43,123.0 76,762.0 76,762.0] -33,63%.0f -50,873.0

195 92,0481  -37,947.0 - 55,001.0 92,948.0 02,948.01 -37,947.0{ -94,820.0

1 1997 -37,531.6 48,527 10,995.4 6,838 6,835.0 4,157.4 %,602.6
21 1998 -35,929.6 46,909 10,979.4 8,001 8,001.0 2,978.4] -87,684.2
31 199 ~34,132.6 45,2921 11,159.4 9,361 4,361.0 1,798.4| -85,885.8
41 20004 -32,103.6 43,674 11,570.4 10,952 10,992.0 618.4] -85,267.4
Ht 2001 -29,802.6] - 42,056 12,253.4 25,211.35 12,814 38,025.31  -25,7711.91 -111,039.3
6l 2002 ~26,456.5 40,439~ 13,982.5 25,211.35 14,992 40,203.3| -26,220.8] -137,260.2
71 2003 -22,738.3 38,821 16,082.7 - 25,211.35 17,541 42,752.3]  -26,669.6| -163,929.8
8| 2004 -18,587.2 37,204 18,616.8 25,211.35 20,523 45,734.31  -27,117.5f -191,047.4
9] 2005 -13,929. 1 35,586 21,65%6.9 25,211.35 24,012 49,223.3| -27,%66.4] -218,613.8
101 2006 -8,677.9 33,869 25,291.1 25,211.35 28,082 53,293.3| -28,002.21 -246,616.1
11} 2007 -2,734.8 32,351 29,616.2 25,211.55 25,211.3 4,404.8] -242,211.2
12| 2008 -1,566.7 30,734 29,167.3 25,211.35 25,211.3 3,995.9| -238,255.3
131 2009 -39.5 20,116 = 28,719.5 25,211.35 25,211.3 3,508.1] -234,747.1
14] 2010 T72.6 217,498 28,270.6 25,211.35 25,211.3 3,059.21 -251,687.9
151 2011 1,940.7 25,881 27,821.7 25,211.35 25,211.3 2,610.3] -229,077.5
6y 2012 3,110.8 24,263 271,373.8 25,211.35 25,211.3 2,162.41 -226,915.1
171 2013 4,279.0 22,646 26,925.0 25,211.35 25,211.3 1,713.6| -7225,201.4
18] 2014 5,448.1 21,028|  26,476.1 25,211.35 25,211.3 1,264.7| -423,936.7
19| 2015 6,617.2 19,411 26,028.2 25,211.35 25,211.3 816.8] -223,119.8
200 2016 7,786.4 17,793 25,5794 25,211.36 25,211.3 368.0| -222,751.8
211 2017 8,955.5 16,176 25,131.5 25,211.35 25,211.3 -19.8| -22,831.6
22| 2018 10,124.6 14,558 24,682.6 25,211.36 25,211.3 -h28.T| —223,360.4
23| 2019 11,293.7 12,940  24,233.7{ 25,211.35 25,211.3 ~077.6| -424,338.0
24| 2020 12,462.9 11,323{ - 23,78.9 25,211.35 25,211.3 ~1,425.4] -225,763.5
251 2021 13,632.0 9,705 23,337.01 23,337.0| -2X2,426.5
6| 2022 14,069.0 8,088 22,157.0 22,157.0| -180,269.5
271 2023 14,508.0 6, 470 20,978.0 20,978.0] -i59,291.5
281 2024 14,945.0 4,853 19,798.0 19,798,0f -139,493.5
29 2025 15,384.0 3,2351 18,619.0 18,610.0) -120,874.5
0 202% 15,822.0 1,617 17,439.0 17,439.01 -103,435.5

Total 657,3431 -198,255.5 752,163] 1,211,250.5 657,343 504,221 153,116 1,314,686 -103,435.5
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Table 11.3-4

Fixed Assetes in Operation and Rate of Return

USs x

1,000

: Fixed Assetes in Opearation Cperating Income
No, ~|Year : - Rate of
' Balance of | Depreci-|Balance of | VYearly Yearly Yearly [Accumiated|Return
Bigining of | ation |End of Year| Average Average Amount, | Amount
" |Year Acuuml ated
1992 (A) B B/
1993
19%4
1995
19%
11 1997 152,163 48,527 703,636 727.899.5 7271,899.5 3,121 3,121
2i 1998 703,636 46,909 65%,727%  680,181.5| 1,408,081.0 3,560 6,681
31 1999 65,727 45,292 611,435] 634,081.0{ 2,042,162.0 3,997 10,678
4] 2000 611,435 43,6741 567,761 589,598.0( 2,631,760.0 4,435 15,1131
5 2001 S B67,7611 42,05 525,705 546,733.0] 3,178,493.0 4,874 19,987 90.63
6] 2002 525,705; 40,439 485,266 505,485.5| 3,683,978.5 5,311 25,298
T 2008 485,266 38,821 446,445| 465,855.5| 4,149,834.0 5,749 31,047
8l 2004 446,445] 37,24 409,241  427,843.0| 4,577,677.0 6,187 37,234
9| 2005 409,241 35,586  373,6551 391,448.0 4,969,125.0 6,625 43,859
100 2006 373,655 33,99 339,686 3%,670.5{ 5,325,7195.5 7,083 50,9221 0.%
11} 2007 339,68 32,351 307,33 323,510.5! 5,649,306.0 7.501] 58,423
121 2008 307,335 30,734 206,601  291,968.0{ 5,941,274.0 7,938 66,361
13 2009 206,601 29,116 247,485  262,043.0¢ 6,203,317.0 8,377 74,738
14| 2010 247,485¢ - 27,498 219,987 233,73%6.0| 6,437,053.0 8,815 83,553
15( 2011 219,987 25,881 194,106  207,046.5] 6,644,099.5 9,252 92,805 1.4
16f 2012 194,106] 24,263 169,843| 181,974.5 6,826,074.0 9,691 102,4%
17} 2013 169,843 22,646 147,1971  158,520.0] 6,984,594.0| 10,128 112,624
18] 2014 147,197 21,028 126,169  136,683.0{ 7,121,277.0} 10,5%6] = 123,10
19| 2015 126,168 19,411 106,758  116,463.5( 7,237.740.5) 11,004] 134,1%4
200 2016 106,758 17,793 88,965 97.861.5] 7,335,602.0] 11,442 145,636 1.9
211 2017 88,%5| 16,176 72,789 80,877.0] 7.416,479.0]. 11,880 157,516 '
2 2018 72,789; 14,558 58,231 65,510.0] 7,481,989.01 12,318] 169,834
23] 2019 58,2311 12,940 45,291 51,761.01 7,533,750.0f 12,786 182,590
24 2020 45,2917 11,323 33,%8|  39,620.5| 7,573,319.5| 13,194} 195,784
25| 202t 33,968 9,705 24,263 29,115.5| 7,602,49.0f 13,632 200,416 2.75
20| 2 24,263 8,088 16,175 20,219.01 7,622,714.0})  14,069] 223,485
21 2023 16,175 6,470 9,705 12,940.0¢ 7,635,654.0f 14,508| 237,993
28| 2024 9,705 4,853 4,852 7,278.5] 7,642,932.5| 14,945 252,938
29| 2025 4,852 3,235 1,617 3,234.5| 7,646,167.0| 15,384 268,32
01 2026 1,617 - 1,617 0 808.5! 7.646,975.5 15,822{ 284,144 3.72
- Total 8,023,057 7,270,894 224, 144
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Cashflow for Calculation of FIRR

US$ x 1,000

Table 11.4-1
] - T 1
{ lCash Inflowl Cash Outflow ~——J ' ! Net, Present Value
I H I )
No. | Year | Operating IConstructlonIO&ﬂ Adm1~ | Fuel I | Balance | Discount Rate (%)
| | Revenue |Cost inistration | Cost | Total | I | i : T
Il ! ! !Cost ! ! ! ! 2! ! 3.36897014! 4! 5
| i | | 1 ¥ | I | . I ) | |
11,9921 | . 84,5091 l | - 84,5091 -84, 509| -82,851. 96/ "82,047 571 -81,754.70 -81,258.651 ~-80,484.76
- 21 1,993] | 6,395 S I 6,391 “6,395] -6,146.67| -6,027.90| -5,984.94]  -5,912.54] -5,800.45
31 1,9941 | 396, 7291 | | 366,728 -39,720]  -373,846.60] "363,063.24{ -359,185.29] —352 690.64] -342,709.43
4] 1,995 § 76,7621 | | 76,762/ . =76, 762/ ~70,916.22| 68, 202. 041 -67,233. 46 -65, 616. 48| -63,152.29
51 1,9 | 92,948 | | a2,948| -92,948| -84,185.87| -80, 177.76| ~78,756.98| -76,39%. 48| -72,827.19
61 1,997] 162, 057| f 18, 2911 92,118} 110, 4094 51,648} 45,861.99] 43,254.39| 42,336. 24| 40,818. 161 38,540.53
71 1,998] 162,057 | 19,4701 92,118/ 111,588 50, 469} 43,936.30! 41,035.92| 40,021. 50| 38,352.29! 35,867.38
81 1,999| 162,057| ] 20,650] 92,1181 112, 7681 49,289] 42,067.69] 38, 909.-19| 37,811.89] 36,014.99] 33,360.74
- 9] 2,000] 162,057| | 21,830] 92,1181 113,948 - - 48,1091 40,255. 46| 36, 871. 54| 35, 703. 811 33,800.75] 31,011.49
10| 2,001] 162,0571 - ! 23,009| 92,1181 11512711 46,930| 38,498. 95| 34,920.33] 33,693.69] 31,704.23} 28,810.95
11} 2,002} 162,057] | 24, 189] 92,118} 116,3071 - 45, 750] 36,795.03| 33,050.771 31,775. 981 29,718.33} 26,749.08
121 2,003 162,057| | 25,369 92,118{ 117, 4871 44,570| 35, 143. 14] 31,260. 50! 29,047. 48] 27,838.29{ 24,818.24
131 2,004}  162,057! | 26,5481 92,1181 118,600] - 43,391] 33,542. 65| 29,547.16] 28,205.071 26,059.51| 23,011.17
141 2,005} 162, 0571 i 21,728/ 92,118 119, 8461 42,2111 - 31,990.66] 27,906. 44| 26,543.79] 24,375.80] 21,319.42
15] 2,006] 162,057] [ 28,9071 92,1181 121, 0251 41,032| 30,487.38] 26,336. 881 24,961.45| 22,783.61] 19,737.09
16] 2,007] 162, 0571 l 30,087] 92,118§ 122, 2051 39, 8521 29,030.02| 24,834.45]  23,453.46] 21,277.31] 18,256.66
_l?l 2,0081 162,057] | 31,267} 92,1181 123,3851 38,6721 27,618.09| 23,397. 201 22,017.26] 19,853.17| 16,872.47
181 2,0091  162,057] | - 32,446| 92,118] 124, %641 37,4931  26,251.08] 22,023.19] 20,650.31| 18,507.60| 15,579.12
19} 2,010} 162,057} i 33,6261 92,1181 125, 744! 36,3131 24,926.361 20,708.80| 19,34R.55| 17,235.69| 14,370.29
201 2,011} 162,057/ | 34,806] - 92,118] 126,9241 35,1331 23,643.50] 19, 452. 291 18, 109.701 16,034. 24} 13,241.26
211 2,0121 162,057 ! 35,9851 92, 118] 128, 1031 33,9541 22, 402.03] 18,251.95! 16,931.55| 14,500. 16| 12, 187.53
221 2,013] 162,057/ | 37, 165] 92,1181 129,283 32, 7741 21,199.%0| 17, 104.50] 15,810. 48} 13, 829. 17| 11,203.79
23| 2,014] = 162,057| | 38,345 92,118] 130, 4631 31,594 - 20,035.52] 16,008. 42} 14,744.50] 12,818.52/ 10,286.10
241 2,0151 162,057] | 39,5241 92,118] 131,642/ . 30,415l 18,909.661 14,962. 16| 13,731.66| 11, 865.54] 9,430.72
251 .2,016] 162,057} | 40,704} 92,1181 132,822 29,2351 17,819.63] 13,962. 801 12,768.741 10, 566. 54| 8,633.18
26| 2,017] 162,057] f 41,8831 92,118} 134, 0011 28,056 16,765.68} 13,009. 42/ 11, 854. 43} 10,119.50] 7,890.49
271 2,018] 162,057 | 43,0031 92,1181 135, 181} 26, 8761 15,745.63| 12,099.28] 10,985.74] 9,321.04] 7,198.69
28| 2,019} 162,057| | 44,243] 92,1181 136,361 25,696 14,759.13] 11,231.12] 10,161.08} 8,569.04/ 6,554. 89
29| 2,0201 162,057 | 45,421 92,118] 1375401 . 24,517] 3,805.82] 10, 403. 70| 9,378.891 7,861.41] 5,95.31
30| 2,021} 162,057| | 46,6021 92,1181 138, 7201 23,3371 12,883.681 9,614.54| 8,636.53} 7,195.23] 5,399.66
311 2,0221 162,057 | 47,782 92,118/ 139, 9001 22,1571 11,992.39] 8,862.52| 7,932.59| 6,568.671 4,882.50
2] 2,023 162,057/ | 48,91| 92,118} 141,079 20,9781 11,131.63] 8, 146.53| 7,265.70] 5,979.95| 4,402.57
331 2,024| 162,057} l 50,1411 - 92,1181 142,2591 19,798/ 10,299.49| 7,464.37 6,633.53| 5,426.521 3,957.08
341 2,025] 162,0571 | h1,320| 92, 118| 143, 438] 18,6191 9,496.211 6,815.39] 6,035 171 4,907.08] 3,544.22
‘35! 2, 026! 162,0571 ! : 52,500! 92,118| 144,618 17,4391 8,719.98| 6,197.53! 5,468.45! 4,419.31| 3,161.52
: ] i j ; ——— ——f ] : : 1 I
Total ! 4,861,710J 657,343E 1,061.863! 2,763,540! 4.482,746! 378,964.00] 118,066.92! 28,124_77{ 0.00! —42,753.14! -08,738.98
" |

11 - 15






Revenue - Expenses {million US$)

160
140
120
100

80

60
40

[}

Fig. 11.5-1  Financial Internal Rate of Return (FIRR)

LIRS

FIRR :3.37%

Tlllllllilll_lIlllllill[lllll‘”lllllil!]’llliIllliIIlll!lll‘]f!l]llil!lllT]l[ll{liiltilli_

lildlililljl_llllll¥llllilllI.ll;llll.l.lllli[.il‘[lllll. .l_llli_ll.lllllll{l'l.l‘ililllIllli]liil’l’rl

I'TricriTda

Y
ulinuiilnlrlnlulllnnh:u[un[lul1||||l|lll!nnlun[nuhni||u|luu]u|

Pogwedoanatoaacdor et oo daoaadyaaadesar teea b aboosta st ggstgonatevsy bpgy o lees

Pllll!lltl!l[!!

<o

1

2

3

4 5 6

Discount Rate (%)

11 - 17

7

8

w






ST e

AR SRR






1230 JHBE(3,4BHR) (ST W R
“ “*¥&9Vﬁ”¢#4*K&4%ﬁ%ﬁﬁiéﬁﬁ%ﬁ?&@6m‘m%@ﬂﬂ%ﬁ)
| DR TH TORCHKS LA 5,

@ %ﬁé%’&iﬁﬁi;’)hﬂi\ 5, 000DWTRER DBIRBEL LB L~ b 2 vy T EHLRE &
T HBRERD B, 3, 60,000DWT N—2AERET 22 HaEEEE bbb d,

@ BEKERBIZOWTIE, 3,4 BRICKT 23X TORMAFHRLIBEDT, ThoR
WOLA T Y P EEFR A= DN TOERIBEE 5, 11,2 SREWEOF

B, RIKEEIC OV TRHCEIR LI I S 130,

@ 3,4%ﬁ'f‘f§ﬂ?‘§‘%1%m7kﬁi1?b"C#;t,, Masinloc River®a CI AR T % al i
B B O THIRKIRA MR T 5 LFAD 5,

@ 3,4 BRAORRBIIOVTH, BLKESAMNTRLET 52 BHN 3O TH LR
BOR ORI T 5 LTS 5o

(® DeSOx ZHid. REFFELIMLRO TRLHHE LD ET ST IUL. FROLTILLL
LEIONB,

12 - 1






S - xEsEIZ®M






(ZESEXM)

1. 74 9 HRETR KRB A R
(1988121 5 HEMSH LSRR |
2. 740 CVRMERPEEEHIIR T Ry — 75 VIR RES
(9884 871 ; U HBR)
3. 1988 ANNUAL REPORT (1988 ; NAPOCOR)
4. Philippine Statistical Yearbook (1987 ; NEDA)
5. Living in the Philippines
(1988 ; The American Chamber of Commerce of the Philippines)
6. Power Development Program (1988 ; NAPOCOR)
7. Climat510gical normals / averages of the Philippines (1851-1985),
National Insstitute of Climatology PAGASA
8. Climatological extremes in the Philippines (Up to 1986)
National Institute of Climatology PAGASA
g. Tropical cyclone sunmaries from 1948 to 1978
National Institute of Climatology PAGASA
10. Surface observations in Tha (1981-1984)
National Institute of Climatology PAGASA
11; Geological surveying works at Masinloc site (Aug. 1989)
JICA, Geotechnics Philippines, Inc.
12.Technical standards for port and harbour faéilities in Japan 1980
13..Inventory of port facilities and services 1980
Philippine ports authority
14. Check lfst of standard requirements for private port facility
construction proposals
o | Philiﬁpine ports authority
15, Nafionai structural code of the Philippines volume 1 third edition (Sep, 1388)

16.- Structural design data and specification sith edition A.B. Carrillo

17, KORBHE ; & — Lt



18. K HREBHT ; BRI

19, MEEBITRA A B |

20. KAFEBATRA 5+ RV TR 1 KHIRT- DB 2

21. PSME Code; 7 1Y & vilhs

22, [Environmental Considerations in the S'el.e_ctic"m of the LCFTPP-1I -Site‘J.
(EIAD-EMD, Jan, 1989) | | L



- [ale]

"&HE bf:?‘lmﬁ”sA

:Aﬁél&Zing program of waves
3;Ahélyiingiﬁr6gram of Heated Effluent
LR AT 075 L E)
RS XTI 7075

S PRI 0 75 4

 ERKAREFPERY S 2 b-Ya v Tus 5L

(EPDC, KCC)

(EPDC, KCC)

(PESEAEDNL )
(BERAEB L)
(EERNE LRI
(EPDC, KCC)






	第7章　環境対策と評価
	7.1 要旨
	7.2 環境の現状と排出基準
	7.2.1 環境の現状
	7.2.2 環境基準と排出基準

	7.3 環境対策設備
	7.3.1 環境対策の基本的考え方
	7.3.2 石炭火力と環境保全
	7.3.3 環境対策の概要
	7.3.4 集じん器
	7.3.5 煙突高さ
	7.3.6 排水処理装置
	7.3.7 その他

	7.4 環境影響評価
	7.4.1 予測の手法
	7.4.2 予測結果と評価

	7.5 環境モニタリング

	第8章　工事工程
	8.1 要旨
	8.2 工事着手前の諸手続き
	8.3 工事工程

	第9章　概算工事費
	9.1 要旨
	9.2 工事費の算定方針

	第10章　経済評価
	10.1 要旨
	10.2 便益／費用比率および等価割引率法による分析
	10.2.1 評価方法
	10.2.2 適用した前提条件
	10.2.3 分析結果

	10.3 節分け曲線法による分析
	10.3.1 評価方法
	10.3.2 適用した追加条件
	10.3.3 分析結果


	第11章　財務分析
	11.1 要旨
	11.2 分析方法
	11.3 前提条件
	11.4 損益計算および収益率の算定
	11.4.1 年度別工事費および建中利子
	11.4.2 営業収益（売電収入）
	11.4.3 営業費用
	11.4.4 借入金返済計画
	11.4.5 プロジェクトの損益計算
	11.4.6 プロジェクトの収益率
	11.4.7 キャッシュフローおよび収支バランス

	11.5 等価割引率（財務的内部収益率）の算定
	11.5.1 キャッシュフロー
	11.5.2 財務的内部収益率(FIRR)


	第12章　増設に関する留意事項
	主要参考文献

