kWh

PLTU
IRR
NPV 9.11
9.11
LPHIR cleaning with HPHTR cleaning with high|Boiler chemical cleaning | Improvement of HP & IP |Replacement of AH element;
L wie] e | e [S200E pressure jet turbine blades & seal
Porer Station| | gy | gen| G IR | NPy | Pobeck | Witial| IR | Npy | Pobeck [ mitial | IR | npy | Pkmk [ nita] IR | Npy | Peck | Witial] [RR | NPy | Pevbeck
cimeo| @) || B S| @) [ B | ) |emm] B | 0 |cms| RO S @) [ eems| R
Suralaya 4400 171 0.13 1,415 e 1 15 X 6 2 14 20 A 34,40 1§ 343 5 NA
2400 17 0.13 1,415 e 1 15§ X 6 2 14 20 A 34,40 14 216 6 NA
J400 13 0.131,41 6 I 15 3H 6 2 1714 2 A 3 N N
4400 12 013141 6 Y 15 3H 6 2 1 2 A 3 N N
§600 § 0132124 9 § 19 5§ 13 21 5 B o 3 N N
§600 4 0132124 9 I 19 5f 13 1 5 B 3 N N
7600 4 0.132,124d 9 Yy 19 5§ 13 21 5 B o 3 N N
Tabek Lok | 1] 50 23 0.13 307 1 Y 6 -1 Bewwed 48 1] 5 3390 M| M| M N
45 3 013 304 1 Y 6§ -1 Bewwed 4 17 5 33,910 -1 -1,008 cerct oy NA
3200 18 0131269 5 Y 12 M T 2 100 5 9O 24,10 19 63 5 N
Mara karang | 1100 22| 0.13 3 I 71 1 O 3 & ¥ 33 23,90 11 -124 71 260 12 2 9
2100 2{ 0.13 3 I 71 1 O 3 & F 3 2390 1 5 71 260 12 2 9
3100 2f 0.13 3 ¥ 71 1 O 3 6 F B 213,90 11 -1 71 260 12 -2 g
4200 20 01314 6 I 12 6 2 1 69 131 24,140 271,469 4 53 1§ %H E
q200 19 01314 6 I 12 6 2 1 69 131 24,240 2 1,408 4 N
Cresik 1100 20 013 7924 3 71 H 1 2 6 2 5 2390 13 97 6 N
100 2o 013 7 3 I 71 H 1 ] 6 ¥ 5 2390 13 & 6 260 13§ o E
J200 13 013159 6 I 12 6 12 § 10d 6 19 2 N 53 171 116 E
4200 13 013159 6 § 12 6 12 § 100 6 139 2 N 53 17 116 E
Paiton 140 7 013144 § I 15 3H 6 2 171 2 H 3 N N
400 7 0131424 6 15§ 3H 6 2 1714 2 H 3 N N
Precondition: Capecity factor 70% Bxchange rate US1-R9,000 Discoutt rate = 12%
Fuel price Coal 207 Rvkg (Suralaya), 210 Rwvkg (Paiton)
NG 2.45 USSWBTU (Muara. Karang), 2.53 USSMBTU (Gresik)
NFO 710 Ro/liter
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IRR

US$140,000

1 US$2,000 4,000

SuralayaPLTU1 7 Tambak Lorok PLTU 3 MuaraKarang PLTU 4 5 Gresk PLTU 1
4 PaitonPLTU1 2 4

IRR
IRR

15 Suralaya
PLTU1 2 Tambak Lorok PLTU3 MuaraKarangPLTU4 5 Gresk PLTU1 2
MuaraKarang PLTU 4 Gresk PLTU 2
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1970

9.21 PLN
PLTU
Suralaya kWh
Paiton
Tanjung Priok 1998
N>
1994
Tambak Lorok 1,2
100%
5MW/
Perak 5MW/ 2000
Muara Karang 1 3
5MW/
4,5
nomMw/
5 2001 9
Gresik
1,2 1997 3 1994 4 1993 1,2
5MW/
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9.2.1

. . . ) ) . Breakdown of (IC-AC) (MW) CF FOF | Thermal efficiency Fuel
Owner | Power Station tUnlé L’ilr;lt Fuel 2%2:2'5 ('\IA(\)N) Un't(iozf;aw)a“o" Manufacturer (QSV) Derated by long-term| non-com| (%) (%) (%) in 2000 cost

yp ) 9 Boiler Turbine fuel | temp. /design| aging | outage |missioned|in2000}in2000] Gross Net | (Rp/kWh)

Indonesia |Suralaya PLTU 1 Coal 1984 | 400 B&W MHI 400 65.32] 0.18 34.36 31.93 108

Power 2 Coal 1984 | 400 B&W MHI 400 65.34] 0.64 34.50 31.95 108

3 Coal 1988 | 400 B&W MHI 400 64.06] 0.25 35.46 33.13 104

4 Coal 1989 | 400 B&W MHI 400 7491 0.19 35.70 33.30 104

5 Coal 1996 | 600 B&W MHI 600 71.48] 0.23 35.25 33.85 102

6 Coal 1997 | 600 B&W MHI 600 80.14] 121 36.48 35.07 98

7 Coal 1997 | 600 B&W MHI 600 71.08] 0.09 36.79 35.36 98
Tanjung Priok |PLTU 3 MFO 1972 50 MHI MHI 0 50 0.00
4 MFO 1972 50 MHI MHI 0 50 0.00

PLTGU| Block 1 NG 1993,94| 590]|3x1306T+1x200ST ABB ABB 575 15 70.64] 0.89 42.36 41.85 180

Block 2 |NG 1994 | 590|3x130GT+1x200ST ABB ABB 575 15 73.01] 0.34 43.36 42.83 176

PLTG | 13,45 |[HSD/NG |1976-77] 150|2x26, 2x48.8 - WH, GE 130 20 0.58] 24.22 23.36 20.21 383

Tambak Lorok |PLTU 1 MFO 1978 50 F&W GE 45 5 78.60] 1.00 30.45 28.14 220

2 MFO 1978 50 F&W GE 45 5 7343] 130 30.04 27.80 222

3 MFO 1983 | 200 Mitsui-Riley MHI 200 70.90] 0.06 35.33 33.29 186

PLTGU| Block 1 JHSD 1993,97] 517|3x109.76T+1x188ST | Austrian EE GE 494] 23 3495 144 37.03 36.70 245

Block 2 |HSD 1996,97] 517]3x109.76T+1x188ST | Austrian EE GE 501] 16 28.12] 1.45 39.28 38.72 233
Perak PLTU 3 MFO 1978 50 MHI MHI 45 5 0.00
4 MFO 1978 50 MHI MHI 45 5 0.00

Grati PLTGU] Block 1 JHSD 1996,97| 462|3x100.86T+159.6ST CMI MHI 462 1.66] 142 25.66 19.74 456
PLTG | Block 2]HSD 302|3x100.8GT - MHI 0 302] 0.00

Senayan PLTD 1-6 |HSD 1961,90] 16]4x25 2x3 - MAN, Ruston 12 4 1.26] 0.00 29.10 26.15 344

Sunyaragi PLTG 1-4 ING 1976 80]2x20, 2x20.1 - Alstom 68 12 1.23] 176 21.39 17.42 432

Cilacap PLTG 1-2 |HSD 1976 55]1x29, 1x26 - WH 41 14 2.59] 550 18.90 17.87 504

Pesanggaran |PLTG 1-4 |HSD 1985-93] 125]1x21.4, 1x20.1, 2x42 - AlstomGEWH| 107 18 28.47] 0.17 21.59 21.31 423

PLTD 1-11 |HSD 1982 76 ]4x5.1,1x4.1,2x6.82x6.5,2x12.4 - Mirrlees,SWD 43 33 13.68] 2.88 34.79 33.11 272

Gilimanuk PLTG 1 HSD 1997 | 134}ix1338 - ABB 134 10.29] 0.24 22.42 22.39 402

PJB Muara Karang |PLTU 1 MFO 1979 | 100 B&W MHI 95 5 5331 2.64 29.52 27.15 228

2 MFO 1979 | 100 B&W MHI 95 5 48.43|] 3.84 29.26 27.18 228

3 MFO 1980 | 100 B&W MHI 95 5 56.55] 3.09 29.44 27.52 225

4 NG/MFO] 1981 | 200 MHI MHI 190 10 56.64] 4.59 3175 29.59 254

5 NG/MFO] 1982 | 200 MHI MHI 190 10 57.76] 2.78 30.48 28.50 264

PLTGU NG/HSD] 1993,95] 509|3x107.96T+1x185.1ST | Austrian EE GE 470 39 58.21] 4.10 34.95 34.29 219

Gresik PLTU 1 NG/MFO] 1981 | 100 IHI Toshiba 95 5 63.50] 0.20 34.33 32.44 240

2 NG/MFO] 1981 | 100 IHI Toshiba 95 5 44.23] 0.50 32.15 30.15 258

3 NG/MFO] 1988 | 200 IHI Toshiba 200 69.84] 0.01 33.75 3175 245

4 NG/MFO] 1988 | 200 IHI Toshiba 200 62.47] 0.64 34.45 32.40 240

PLTGU| Block 1 |[NG/HSD|1992,93| 526|3x112.5G6T+1x188.9ST MHI MHI 526 69.00f 0.33 39.69 39.97 194

Block 2 |NG/HSD | 1992,93] 526|3x112.56T+1x188.9ST MHI MHI 526 66.14] 041 40.21 39.37 197

Block 3|NG/HSD| 1993 | 526|3x112.5GT+1x188.95T MHI MHI 526 57.48] 0.66 40.58 39.84 195

PLTG 1-3 |ING/HSD]1977,84] 61]2x20, 1x21 - 54 7 1.59] 14.24 21.70 21.17 367

Gilitimur PLTG 1-2 |HSD 1994,95] 40]2x20 - 36 4 3.31] 24.02 20.51 19.85 453

Paiton PLTU 1 Coal 1994 | 400 CE Toshiba 400 64.61| 2.76 36.02 33.26 104

2 Coal 1994 | 400 CE Toshiba 400 77.21] 1.66 35.84 33.42 104

Muara Tawar |PLTGU] Block 1JHSD 1997 | 640]3x140G6T+1x220ST ABB ABB 605 35 5.36] 21.29 30.74 28.78 313

PLTG ] Block 2|HSD 1997 | 280|2x140GT ABB 270 10 1.86] 68.70 26.64 24.64 365

IC : Installed Capacity

AC : Available Capacity (as of Sep. 2001)

CF : Capacity Factor

FOF : Forced Outage Factor

Fuel cost (Rp/kWh) =

et heat rate (kcal/kWh) x Fuel cost (Rp/kcal)




PLTGU

Tanjung Priok kWh
Tambak Lorok HSD kWh
HSD
Grati HSD kWh
Muara Karang
kWh
15

Muara Tawar HSD kWh

10 2

2001
CWP 24
HSD 133.1IMW
140MW GT
135MW
PLTG
HSD kWh
PLTD
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Tambak Lorok PLTGU Muara Karang
PLTGU MuaraTawar

Tanjung Priok PLTGU Tambak Lorok PLTU 1,2 Perak
Gresk PLTU 1,2

Tanjung Priok PLTU 34

Muara Karang PLTU 1 3

GT HRSG

Muara Karang PLTU 4,5
45 5

PLTG PLTD Tanjung Priok PLTU 3,4 Perak

SurdayaPLTU1 7
Tambak Lorok PLTU1 3
MuaraKarang PLTU1 5
Gresk PLTU1 4

Paiton PLTU 1,2
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94.1

9.4.2
9.4.1
— - . — - - — -
o s ntfconne] e[ 1o (2= dant cne (i Tiboe e (e e ]

No. | sioning | (year)| (MW) commissioning Current data commissioning Current datal commissioning Current datal
Suralaya 1] 1984] 17| 400 39.21 3757 45.26 43.90 86.63 85.58
2| 1984 17| 400 39.21 39.59 45.26 45.68 86.63 86.67
3] 1988] 13| 400 39.95 39.45 45.74 45.52 87.33 86.67
4] 1989] 12| 400 39.95 38.04 45.74 43.88 87.33 86.69
5| 1996 5] 600 4043 38.69 45.72 44.70 88.44 86.55
6] 1997 4] 600 4043 38.83 45.72 44.05 88.44 88.14

7| 1997 4] 600 40.43 NA 45.72 NA 88.44 NA

Tambak Lorok] 1] 1978] 23] 50 33.90 NA NA NA NA NA

2| 1978 23] 50 31.70 30.30 NA NA NA NA

3] 1983] 18] 200 37.30 37.90 NA NA NA NA
Muara Karang 1] 19791 22| 100 33.72 29.59 38.08 34.13 88.56 86.71
2| 1979 22| 100 32.86 28.56 37.30 32.63 88.09 8754
3] 1980f 21| 100 32.95 29.15 37.62 3381 87.59 86.21
4] 1981] 20| 200 37.90 35.17 42.80 41.21 88.55 85.34
5| 1982 19| 200 37.77 35.90 42.80 41.60 88.25 86.30
Gresik 1] 1981] 20] 100 35.15 33.18 3931 38.62 89.42 85.92
2| 1981 20| 100 35.15 33.64 3931 3941 89.42 85.36
3] 1988] 13| 200 38.35 37.79 44.32 41.98 86.54 90.01
4] 1988] 13| 200 38.35 34.90 44.32 40.27 86.54 86.66
Paiton 1] 1994 7] 400 40.64 35.62 45.72 40.47 88.89 88.01
2| 1994 7] 400 40.64 36.74 45.72 41.66 88.89 88.20

IC : Installed Capacity
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94.2

94.3

9.4.4 MuaraKarangl 5  Gresk2 4
9.4.3
) Unit Terminal TemperaFuro.e Difference (C ] Unit Terminal Temperall:urg Difference (C
Power Station NoO HTR Design Commission| Current | |Power Station NoO HTR Design Commission| Current
' ing Data ' ing Data
Suralaya 1|LP 1 3.8 1.6 NA Tambak Lorok 1|LP 2 5.4 5.4 7.7
LP 2 4.0 2.3 9.0 HP 1 6.5 6.5 6.5
LP 3 4.4 3.0 7.6 HP 2 6.5 6.5 6.5
HP 5 1.7 0.4 19.9 2|LP 2 5.4 NA 12.0
HP 6 -0.3 -1.2 5.0 HP 1 6.5 NA 5.4
HP 7 NA NA NA HP 2 3.6 NA -3.8
2|ILP 1 3.9 -2.2 NA 3|LP 2 2.0 0.8 4.1
LP 2 4.0 -15.7 6.5 HP 1 -3.0 -5.5 3.8
LP 3 4.4 -1.4 5.3 HP 2 -0.5 1.4 11.9
HP 5 1.7 2.1 1.3
HP 6 -0.5 -15 11.9] |Gresik 1|1LP 1 NA NA NA
HP 7 NA NA NA LP 2 NA -22.1 17.1
3|LP 1 3.9 NA 10.7 HP 4 NA 1.6 23.9
LP 2 4.0 NA 5.0 HP 5 NA 7.1 16.1
LP 3 4.4 NA 4.7 2|LP 1 NA NA NA
HP 5 1.7 NA 2.1 LP 2 NA -23.1 4.1
HP 6 -0.5 NA -2.5 HP 4 NA 2.0 15
HP 7 NA NA NA HP 5 NA 2.2 -0.4
41LP 1 3.8 -2.3 NA 3|ILP 1 NA 15 2.0
LP 2 3.0 5.0 NA LP 2 NA 7.4 -1.0
LP 3 4.4 2.3 NA LP 3 NA 2.9 3.4
HP 5 1.7 -7.0 12.4 LP 4 NA 2.8 2.6
HP 6 -0.3 -7.2 -4.3 HP 6 NA 0.4 0.6
HP 7 NA NA NA HP 7 NA 1.9 -0.9
5ILP 1 3.4 NA NA HP 8 NA 18.6 10.8
LP 2 3.5 9.7 4.4 41LP 1 NA 15 0.1
LP 3 3.6 24.1 1.7 LP 2 NA 1.0 1.4
LP 4 4.0 6.3 12.7 LP 3 NA 3.1 3.8
HP 6 0.1 0.6 -3.4 LP 4 NA 3.6 3.8
HP 7 1.9 4.1 -2.0 HP 6 NA 0.4 -0.4
HP 8 1.1 2.2 -2.8 HP 7 NA 1.9 -0.5
6|LP 1 3.4 NA NA HP 8 NA -05 7.1
LP 2 35 9.6 6.4
LP 3 3.6 6.1 6.8] |Paiton 1|1LP 1 NA 125 14.0
LP 4 4.0 3.5 2.7 LP 2 NA 18.2 5.4
HP 6 0.1 -2.1 -15 LP 3 NA 13.4 7.9
HP 7 1.9 -1.0 -0.3 HP 5 NA 3.7 10.8
HP 8 1.1 -3.0 -3.9 HP 6 NA -2.0 -10.3
7|LP 1 NA NA NA HP 7 NA -2.1 0.1
LP 2 NA NA NA 2|LP 1 NA -2.6 9.4
LP 3 NA NA NA LP 2 NA -2.6 15.1
LP 4 NA NA NA LP 3 NA -0.2 1.7
HP 6 NA NA NA HP 5 NA 3.7 -5.0
HP 7 NA NA NA HP 6 NA -0.7 25.1
HP 8 NA NA NA HP 7 NA 0.0 13.4
TD




t3
t4

TD

Drain cooling

t1

t2

2

Feed water tg

Condensing zone

zone

mperature

Desuper heating

| zone
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94.4

. Air leakage rate (%) Air-side temperature eff. (%) | Gas-side temperature eff. (%)] Average temperature eff. (%)
Power Station unit} 1C Design or Design or Design or Design or

No. | (MW) commissioning Current data commissioning| Current data) commissioning| Current data) commissioning| Current data)

Suralaya 1] 400 NA NA NA NA NA NA NA NA

2| 400 NA NA NA NA NA NA NA NA

3| 400 NA NA NA NA NA NA NA NA

4] 400 NA NA NA NA NA NA NA NA

5[ 600 NA NA NA NA NA NA NA NA

6| 600 NA NA NA NA NA NA NA NA

7{ 600 NA NA NA NA NA NA NA NA

Tambak Lorok 1] 50 NA NA NA NA NA NA NA NA

2| 50 NA NA NA NA NA NA NA NA

3] 200 NA NA NA NA NA NA NA NA
Muara Karang 1] 100 NA 355 80.1 75.1 NA 384 NA 56.7
2| 100 NA 184 79.8 82.9 NA 65.4 NA 74.2
3| 100 NA 289 79.0 733 NA 654 NA 694
4l 200 NA 52.2 73.3 72.9 NA 55.7 NA 64.3
NA 46.1 73.3 70.3 NA 51.8 NA 61.0
5| 200 NA 29.8 78.0 73.9 NA 54.2 NA 64.1
NA 61.9 716 68.6 NA 58.3 NA 634
Gresik 1] 100 6.8 0.0 NA 71.8 NA 71.2 NA 715
2| 100 7.1 25.7 NA 83.8 NA 59.0 NA 714
3| 200 8.8 283 87.7 46.7 40.0 613 639 54.0
4] 200 74 216 87.7 53.8 752 715 815 62.6
Paiton 1] 400 20 11.6 96.9 90.3 618 553 793 728
2| 400 12.8 9.7 96.9 90.7 58.0 553 774 73.0

IC : Installed Capacity
Note:
(1) Air leakagerate (RA)
RA:&' 100 a: Air ratio correction coefficient

G
.29
Q, =(mout- min)” A 4

] oA 29
Q. =(min- 0232 A 524K

1.867¢+5.63h
e

021’ }568%- %9- 08ny
(for solid & liquidfuel) a-_ 1 ¢ 8o b

298,075
8g

o = 0:2L(1.4Ch, +1.12C5h, +1.02C4h, +0.97 C,4hy, +0.93C;hy, - ny)

2 [m®N/kg]

(for gasfuel)
o 2.8Ch, + 2.61C,h, + 2.55C;h, + 2.51C ,h,, + 2.49C.h,
; 21-a’  0,in . .
mn = ————2 Ao: Theoretical amount of air 05
21- O,in 8.89c+26,7aN - §2+3.335

for solid & liquid fuel = %0 X

mot= 21-a’” O,out ( 9 ) oA 100 [mN/kg]

“21-Oout (for gasfuel) A = 2.80Ch, + 2.61C,h, + 2.5593h5 +2.51C,h, + 2.49C,h
0.21° 100

0, in=Eco exit O, [%] K: Correction of wet combustion gas

(for solid & liquid fuel) K = >887c*ON*2stwen 1y

O, out=AH exit O, [%)]
(for gasfuel)

(2) Temperature efficiency
Air-side temperature efficiency (ha)

ha (ta, - ta,)

" 100 (%)

1- al

Gas-side temperature efficiency (hg)

— (tgl - tg ‘)'
h =y 10009

Average temperature efficiency (hag) tg*

haa = . g

K

100
_47%Ch, +47C,hy +4.64C,h, +453Ch, +456Gh, [ka/kg]

ta;: AH inlet air temperature (°C)
tay: AH outlet air temperature (°C)
tg1: AH inlet gastemperature (°C)
tg2: AH outlet gas temperature (°C)

tg2":AH exit calibration gas temperature (°C)

A, CP=,
=tgz+ " __

CPx: Air specific heat
CPy: Gas specific heat
CPJ/CPy: 0.93

tg* -

9-10
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4
10 30mm 30 40mmd
951
951
. | / /
Air supply —}:[><]:D: N \,\,
Dimension of sponge \'é \1\
— Tube plate | ponge ,y Tube
1)
10 - 30mm @ /30 - 40mm | Y
250kg/cn?
9.5.2
9.5.2
Engine Plunger pump
LA [T H7 ] Water supply | Feed water heater

Flexible hose ﬂ/

Nozzle

951
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951

9-12

Cleaning method Feed water heater | Improvement of gross heat rate (A GHR)
Cleaning with sponge LP#HTR 0.17 kcal/kwh
Cleaning with high pressure jet HP#LHTR 0.14 kcal/kwWh
HP#2 HTR 0.28 kcal/kwWh
HP#3 HTR 0.53 kcal/kwWh
9.5.2
9.5.2
. Unit capacity Number of HTRs Improvement of gross | Cost
Cleaning method (MW) to be cleaned heat rate (A GHR) (US$)
Cleaning with sponge All units 1(LPlast HTR) [Note] 0.17 kcal/kwWh 130
Cleaning with high 50 2 (all HP-HTRs) 0.67 kcal/lkwWh 6,100
pressure jet 100 2 (all HP-HTRs) 0.67 kcal/lkwWh 6,800
200 3 (al HP-HTRs) 0.95 kcal/kwWh 11,700
400 3 (al HP-HTRS) 0.95 kcal/kwWh 14,700
600 3 (al HP-HTRs) 0.95 kcal/kwWh 18,500
Note :
IRR NPV
8 4
953 954
IRR NPV
8 4
953 954
953 954
= =
: A : 1
0o o 1
5 5
5 1 E
o = o X
5% S5
55 ¢ 8 52 o 4
Es Year after improvement =° Year after improvement




9.5.3

- - Gross plant efficiency (%) initial Payback
- |Unit] IC |Commiss| Age - . IRR NPV g

rover STALTON o | | foning | (vear)|cotestomis | “mca . | nsrovenent | Giconissy | () | oo | FE
Suralaya 1] 400 1984 17 39.21] 37.570f 37.573 0.13] 1,415 6 1
2| 400 1984 17 39.21] 39.590{ 39.593 0.13]1,415 6 1
3] 400 1988 13 39.95] 39.450f 39.453 0.13]) 1,415 6 1
4] 400 1989 12 39.95] 38.040f 38.043 0.13]) 1,415 6 1
5] 600 1996 5 40.43] 38.690f 38.693 0.13] 2,128 9 1
6] 600 1997 4 40.43] 38.830f 38.833 0.13] 2,128 9 1
7] 600 1997 4 40.43 NA NA 0.13]2,128 9 1
Tambak Lorok 1] 50 1978 23 33.90 NA NA 0.13 307 1 1
2| 50 1978 23 31.70] 30.300f 30.302 0.13 307 1 1
3] 200 1983 18 37.30] 37.900f 37.903 0.13] 1,269 5 1
Muara Karang 1] 100 1979 22 33.72] 29.590f 29.592 0.13 628 3 1
2| 100 1979 22 32.86] 28.560f 28.562 0.13 628 3 1
3] 100 1980 21 32.95] 29.150f 29.152 0.13 628 3 1
4] 200 1981 20 37.90] 35.170f 35.172 0.13] 1,546 6 1
5] 200 1982 19 37.77] 35.900f 35.903 0.13] 1,546 6 1
Gresik 1] 100 1981 20 35.15] 33.180f 33.182 0.13 792 3 1
2| 100 1981 20 35.15] 33.640f 33.642 0.13 792 3 1
3] 200 1988 13 38.35] 37.790f 37.793 0.13] 1,598 6 1
4] 200 1988 13 38.35] 34.900f 34.902 0.13]1,598 6 1
Paiton 1] 400 1994 7 40.64] 35.620f 35.623 0.13]1,424 6 1
2| 400 1994 7 40.64] 36.740f 36.743 0.13]1,424 6 1

Precondition:

Capacity factor 70%

Exchange rate US$1=Rp9,000

Discount rate = 12%

Fuel price Coal 207 Rp/kg (Suralaya), 210 Rp/kg (Paiton)
NG 2.45 US$/MMBTU (Muara Karang), 2.53 US$/MMBTU (Gresik)
MFO 710 Rp/liter
954
- - Gross plant efficiency (%)| initial Payback
- |Unit] IC |Commiss| Age - . IRR NPV g
Power STAtION o | o | Toning |(vear)| cotsithomms | e | iprovenent | Griooosssy | () [ caooosr | TTE2
Suralaya 1] 400 1984 17 39.21 37.57 37.59 15 36 6 2
2| 400 1984 17 39.21 39.59 39.61 15 36 6 2
3] 400 1988 13 39.95 39.45 39.47 15 36 6 2
4] 400 1989 12 39.95 38.04 38.06 15 36 6 2
5] 600 1996 5 40.43 38.69 38.71 19 51 13 2
6] 600 1997 4 40.43 38.83 38.85 19 51 13 2
7] 600 1997 4 40.43 NA NA 19 51 13 2
Tambak Lorok 1 50 1978 23 33.90 NA NA 6 -17 =3 Jeannot pay back
2| 50 1978 23 31.70 30.30 30.31 6 =17 =3 Jcannot pay back
3] 200 1983 18 37.30 37.90 37.92 12 46 7 2
Muara Karang 1] 100 1979 22 33.72 29.59 30.39 7 10 0 3
2| 100 1979 22 32.86 28.56 29.34 7 10 0 3
3] 100 1980 21 32.95 29.15 29.93 7 10 0 3
4] 200 1981 20 37.90 35.17 36.05 12 64 11 2
5] 200 1982 19 37.77 35.90 36.80 12 64 11 2
Gresik 1] 100 1981 20 35.15 33.18 33.19 7 25 1 2
2| 100 1981 20 35.15 33.64 33.65 7 25 1 2
3] 200 1988 13 38.35 37.79 37.81 12 68 12 1
4] 200 1988 13 38.35 34.90 34.91 12 68 12 1
Paiton 1] 400 1994 7 40.64 35.62 35.63 15 36 6 2
2| 400 1994 7 40.64 36.74 36.75 15 36 6 2

Precondition:

Capacity factor 70%
Fuel price

Coal
NG
MFO

Exchange rate US$1=Rp9,000
207 Rp/kg (Suralaya), 210 Rp/kg (Paiton)
2.45 US$/MMBTU (Muara Karang), 2.53 US$/MMBTU (Gresik)

710 Rp/liter

9-13

Discount rate = 12%




40mg/cn’

15/200mm 20/100mm

30

6.4kcal/kwWh
955
955

Unit capacity (MW) 50 100 200 400 600

Improvement of heat rate (kcal/kWh) 6.4 6.4 6.4 6.4 6.4

Cost (x1000US$) 43 62 100 178 259

IRR NPV IRR NPV

4 9.5.6
9.5.6
- - Gross plant efficiency (%) initial Payback
. [Unit] IC |Commiss| Age - - IRR NPV g

Power STALTON| o | )| oning |(vear)| cmeiitommms| “inea | ssprovenene | Geavoniesy | () | caoomso| (UL
Suralaya 1] 400 1984 17 39.21 37.57 37.68 178 21 34 3
2] 400 1984 17 39.21 39.59 39.71 178 21 34 3
3] 400 1988 13 39.95 39.45 39.57 178 21 34 3
4] 400 1989 12 39.95 38.04 38.15 178 21 34 3
5| 600 1996 5 40.43 38.69 38.80 259 23 60 3
6] 600 1997 4 40.43 38.83 38.94 259 23 60 3
7] 600 1997 4 40.43 NA NA 259 23 60 3
Tambak Lorok 1] 50 1978 23 33.90 NA NA 43 17 5 3
2| 50 1978 23 31.70 30.30 30.37 43 17 5 3
3] 200 1983 18 37.30 37.90 38.01 100 50 90 2
Muara Karang 1] 100 1979 22 33.72 29.59 29.66 62 36 33 2
2] 100 1979 22 32.86 28.56 28.62 62 36 33 2
3] 100 1980 21 32.95 29.15 29.21 62 36 33 2
4] 200 1981 20 37.90 35.17 35.26 100 66 131 2
5] 200 1982 19 37.77 35.90 36.00 100 66 131 2
Gresik 1] 100 1981 20 35.15 33.18 33.26 62 52 58 2
2] 100 1981 20 35.15 33.64 33.72 62 52 58 2
3] 200 1988 13 38.35 37.79 37.90 100 69 139 2
41 200 1988 13 38.35 34.90 34.99 100 69 139 2
Paiton 1] 400 1994 7 40.64 35.62 35.71 178 21 35 3
2| 400 1994 7 40.64 36.74 36.84 178 21 35 3

Precondition:

Capacity factor 70%
Fuel price

Coal
NG
MFO

Exchange rate US$1=Rp9,000
207 Rp/kg (Suralaya), 210 Rp/kg (Paiton)

Discount rate = 12%

2.45 US$/MMBTU (Muara Karang), 2.53 US$/MMBTU (Gresik)

710 Rp/liter
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| (Diaphragm)
— L Tip leakage loss
. % |(Blade)| »
Profileloss g)zzle) » Leavingloss
Incidence loss— —1 >
Secondary loss

Wy

9.55

15 20
220 375 500 700MW

95.6

Diaphragm Diaphragm

) Tip fin AT~ Tip fin
Shroud Shroud
ring ring

Blade Blade

Original type Improved type

9.5.7
| Original blade shape | | Improved blade shape |

15 20
10 15

9.5.8
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9.5.8

*4-

L 4
\e\
:

Improvement of turbine
eficiency (relative value %)
-
ol

0 100 200 300 400 500 600 700 800
Unit capacity (MW)

9.5.7
9.5.7
Unit capacity (MW) 50 100 200 400 600
Improvement of efficiency (Relative value) (%) 2.80 2.70 250 2.10 1.70
Cost  (x1000US$) 3910 3990 | 4140| 4,450| 4,750
IRR NPV 9.5.9
50%
50% 8 Z
c
K}
£ 1
959 ©
tS
€ 05
[¢D]
£
o=
59
s> 0 8 15
IRR NPV =0© Year after improvement
15 958
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9.5.8

- - Gross plant efficiency (%)| initial Payback
. {Unit] IC |Commiss| Age - . IRR NPV g
rover STation] vo. | | ioning [(vear)| corithomm| “aca | irovesent| Gaoooussy | () | cromsn | freary
Suralaya 1] 400 1984 17 39.21 37.57 38.36 4,450 2| -1,887 13
2| 400 1984 17 39.21 39.59 40.42 4,450 1] -2,017 14
3] 400 1988 13 39.95 39.45 40.28 4,450 1] -2,002 14
4] 400 1989 12 39.95 38.04 38.84 4,450 2] -1,919 14
5] 600 1996 5 40.43 38.69 39.35 4,750 3] -1,724 12
6] 600 1997 4 40.43 38.83 39.49 4,750 3] -1,745 12
7] 600 1997 4 40.43 NA NA 4,750] NA NA NA
Tambak Lorok 1] 50 1978 23 33.90 NA NA 3,910] NA NA NA
2| 50 1978 23 31.70 30.30 31.15 3,910 -9] =2,996|canmot pay back
3] 200 1983 18 37.30 37.90 38.85 4,140 41 -1,437 11
Muara Karang 1] 100 1979 22 33.72 29.59 30.39 3,990 =1] =2, 114 camot pay back
2| 100 1979 22 32.86 28.56 29.34 3,990 =1] -2, 046]camot pay back
3] 100 1980 21 32.95 29.15 29.93 3,990 =1] =2, 101 Jcanot pay vack
4] 200 1981 20 37.90 35.17 36.05 4,140 9 -601 8
5] 200 1982 19 37.77 35.90 36.80 4,140 8 -664 8
Gresik 1] 100 1981 20 35.15 33.18 34.08 3,990 0] -1,893 15
2| 100 1981 20 35.15 33.64 34.55 3,990 0f -1,927 15
3] 200 1988 13 38.35 37.79 38.73 4,140 8 =747 8
4] 200 1988 13 38.35 34.90 35.77 4,140 10 -460 7
Paiton 1] 400 1994 7 40.64 35.62 36.37 4,450 3] -1,741 12
2| 400 1994 7 40.64 36.74 37.43 4,450 1] -2,072 15
Precondition: Capacity factor 70% Exchange rate US$1=Rp9,000 Discount rate = 12%
Fuel price Coal 207 Rp/kg (Suralaya), 210 Rp/kg (Paiton)
NG 2.45 US$/MMBTU (Muara Karang), 2.53 US$/MMBTU (Gresik)
MFO 710 Rp/liter
IRR
15 20
15 50%
50%
IRR 9.5.9
9.5.9
- - Gross plant efficiency (%)| initial Payback
. {Unit] IC |Commiss| Age - . IRR NPV g
Power STation! wo | am| ioning |(vear)| cisii®ior| el [ ippmreer . | Gatoovssy | () | caooosssr| ortes
Suralaya 1] 400 1984 17 39.21 37.57 38.36 2,220 15 343 5
2] 400 1984 17 39.21 39.59 40.42 2,220 14 216 6
Tambak Lorok 1] 50 1978 23 33.90 NA NA 1,960] NA NA NA
2| 50 1978 23 31.70 30.30 31.15 1,960 -1] -1, 016]canmot pay back
3] 200 1983 18 37.30 37.90 38.85 2,070 19 633 5
Muara Karang 1] 100 1979 22 33.72 29.59 30.39 2,000 11 -124 7
2] 100 1979 22 32.86 28.56 29.34 2,000 11 -56 7
3] 100 1980 21 32.95 29.15 29.93 2,000 11 -111 7
4] 200 1981 20 37.90 35.17 36.05 2,070 27] 1,469 4
5] 200 1982 19 37.77 35.90 36.80 2,070 26| 1,406 4
Gresik 1] 100 1981 20 35.15 33.18 34.08 2,000 13 97 6
2] 100 1981 20 35.15 33.64 34.55 2,000 13 63 6
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9.3kca/kWh

94.4 Muara Karang PLTU 1
5 Gresk PLTU2 4 9.5.10 IRR NPV
10
9.5.10
- . Gross plant efficiency (W) initial Payback
. |Unit| IC |Commiss| Age - : IRR NPV p
Poner STAtIon! o f | oning |(vear)| cotittising| “nea " | ssproverent | Geooonssy | (%) | caomss | {00
Muara Karang 1] 100 1979 22 33.72 29.59 29.68 260 12 -2 6
2] 100 1979 22 32.86 28.56 28.65 260 12 -2 6
3] 100 1980 21 32.95 29.15 29.24 260 12 -2 6
4] 200 1981 20 37.90 35.17 35.30 531 16 95 5
5] 200 1982 19 37.77 35.90 36.04 NA NA NA NA
Gresik 2] 100 1981 20 35.15 33.64 33.76 260 18 64 5
3] 200 1988 13 38.35 37.79 37.95 531 17 116 5
4] 200 1988 13 38.35 34.90 35.03 531 17 116 5
Precondition: Capacity factor 70% Exchange rate US$1=Rp9,000 Discount rate = 12%

Fuel price Coal 207 Rp/kg (Suralaya), 210 Rp/kg (Paiton)
NG 2.45 US$/MMBTU (Muara Karang), 2.53 US$/MMBTU (Gresik)
MFO 710 Rp/liter

MuaraKarang PLTU 1 3 GT HRSG

Muara Karang PLTU 5 2001 9

9-18



9.6.1 9.5
IRR 12%
9.6.1
LPHIR cleaning with HPHTR cleaning with high|Boiler chemical cleaning | Improvement of HP & IP |Replacement of AH element;
L wie| e [ e [SPO0E pressure jet turbine blades & seal
Porer Station| | quy | gen| G IR | NPy | Pobeck | Witial| IR | Npy | Pobeck [ mitial | [RR | npy | Pkmk [ Inita] IR | Npy | Peck | Witial| [RR | NPy | Pevbeck
cimeo| @) || B S| @) [ B | @) |emm] B | 0 |cms| B I @) [ eems| R
Suralaya 4400 17 0.13 1,415 e 1 1§ X 6 2 14 20 A 34,40 1§ 343 5 NA
2400 17 0.13 1,415 e 1 1§ X 6 2 14 20 A 34,40 14 216 6 NA
J400 13 0.131,41 6 I 15 3H 6 2 1714 2 A 3 N N
4400 12 013141 6 Y 15 3H 6 2 1 2 A 3 N N
§600 § 0132124 9 Yy 19 5§ 13 21 5 B o 3 N N
§600 4 0132124 9 I 19 5f 13 1 5 B 3 N N
7600 4 0132124 9 Yy 19 5§ 13 21 5 B o 3 N N
Tabek Lok | 11 50 23 0.13 307 1 Y 6 -1 Bewwed 48 1] 5 3390 M| M| M N
45 3 013 304 1 Y 6§ -1 Baowwed 4 17 5 33,910 -1 -1,008]crrct oy o] NA
3200 18 0131269 5 Y 12 M T 2 100 59 9O 2410 19 63 5 N
Mara karang | 1100 22| 0.13 3 I 71 1 O 3 & F 3 23,90 10 -124 71 260 120 2 9
2100 2{ 0.13 3 I 71 1 O 3 & F 23,90 1 5 71 260 12 2 9
3100 2f 0.13 3 ¥ 71 1 0 3 6 F 3 213,90 11 -1 71 260 12 2 g
4200 20 01314 6 I 12 6 2 1 69 13 24,140 271,469 4 53 1§ %H E
q200 19 01314 6 I 12 6 1l 2 10 69 131 24,240 2 1,408 4 N
Cresik 1100 20 013 794 3 71 H 1 2 6 2 5 2390 13 97 6 N
100 2o 013 7 3 I 71 H 1 ] 6 2 5 2390 13 & 6 260 13§ o E
3200 13 013159 6 I 12 6 12 § 10d 6 19 2 N 53 171 116 E
4200 13 013159 6 Y 12 6 12 Y 100 6 139 2 N 53 17 116 E
Paiton 140 7 013144 § I 15 3H 6 2 1714 2 H 3 N N
400 7 0131424 6 15§ 3H 6 2 1714 2 H 3 N N
Precondition: Capecity factor 70% Bxchange rate US$1-R9,000 Discout rate = 12%
Fuel price Coal 207 Rvkg (Suralaya), 210 Rwvkg (Paiton)
NG 2.45 USYWBTU (Muara. Karang), 2.53 USSMBTU (Gresik)
NFO 710 Rv/liter
IRR

IRR

IRR

IRR

IRR

9-19



US$140,000

1 US$2,000 4,000

SuralayaPLTU1 7 Tambak Lorok PLTU 3 MuaraKarang PLTU 4 5 Gresk PLTU 1
4 PaitonPLTU1 2 4

IRR
IRR

15 Suralaya
PLTU1 2 Tambak Lorok PLTU3 MuaraKarangPLTU4 5 Gresk PLTU1 2
MuaraKarang PLTU 4 Gresk PLTU 2
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SO,,NO, Particulate Matter PM
10.1.1
Sbstance Indonesia Thailand Japan
SO, 1 hourly values:>900 p g/Nm3 1 hourly values :>780 p g/Nm3 1 hourly values:>0.1 ppm
**(0.9 mg/Nm3) 0.78 mg/Nm3 0.29 mg/Nm3
24 hourly values :>365 1 g/Nm3 24 hourly values :>300 p g/Nm3 24 hourly values :>0.04 ppm
0.365 mg/Nm3 03 mg/Nm3 0.11 mg/Nm3
lyearvaues  :>60 p g/Nm3 lyearvaues  :>100 p g/Nm3
(0.06 mg/Nm3) (01 mgNm3)
NO, 1 hourly values :>400 y g/Nm3 1 hourly values :>320 y g/Nm3
24 hourly values:>150 p g/Nm3 24 hourly values :>0.04  0.06 ppm
0.15 mg/Nm3 0.082 mg/Nm3
lyearvaues  :>100 p g/Nm3
PM10* | 24 hourly values:>150 p g/Nm3 24 hourly values:>330 p g/Nm3 1 hourly values :>0.20
(0.15 mg/m3) 0.33 mg/m3 24 hourly values :>0.10mg/m3
PM2.5* | 24 hourly values:> 65 p g/Nm3
(0.065 mg/md)
lyearvadues  :>15 p g/Nm3 Lyearvaues  :>100 p gNm3
PM10(particl<10p m), PM2.5(particl<2.5u m)
(mg/m3)
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2000 12
10.1.2 PM
SO, NO;
10.1.2
Substance

SO, Coal: 750 mg/m°N 25  773ppm 2,000 mg/m°N
Cod : 800 mg/m°N (71 2209 mg/mN) <500MW: 0.2 tpd/ MW
>500MW: 0.1 tpd/ MW
NO, Coal: 850 mg/m°N 15 550ppm Coal: 750 mg/m°N
Cod :1000 mg/m°N (31 1129 mg/nN) Lignit: 750 mg/m°N
Oil:460, Gas320 mg/m°N
Gas Turbine: Gas: 125 mg/m°N
Diesel:165 mg/m°N
0il:300 mg/m®N
PM Cod: 150 mg/m’™N 0.005 0.45g/m°N 50 mg/m°N

Coal : 350 mg/m°N (5 450 mg/nN)

Tpd: ton per day
Analisi Menegenai Dampak Lingkungan:AMDAL
1986 29 3
1999

AMDAL
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101 105
SO,
(Paiton,Sularaya) PM
SO,
(Muara-karang) NO, PM S
SO,
SO, NO;, PM
Suralaya
80%
Suralaya
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30%

Paiton



PM

SO,

10-4

1031



10.31

Items Suralaya TPP Paiton TPP

Calorific Vaue (kcal/kg) 6,944 5,214
Total Moisture (wWt%) 23.29 25.42
Ash (Wt%) 5.79 0.94
Volatile Matter (wt%) 44.02 35.46
Fixed Carbon (wt%) 50.19 36.18
Total Sulfur (wt%) 0.41 0.06
Nitrogen (wt%) - 0.74
HGI 58.2 -

Des. 1998 Aug.2001

PJB, Indonesia Power

10.3.2
10.3.3
10.3.2

0.36
14.38
26.63
58.63
100.0

Directorate of Coal, "Indonesian Coal Mining Development & Company Profiles 1997"

10.3.3
Adaro 60
Berau 45
Baiduri 60
Adaro 60
Adaro 120
1997-2001

Berau 240
Kideco 60
Adaro 60
Berau 240

945
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CCT
10.34

10.34 CCT

CCT

CCT

1,000MW

NOx

NOx
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29 3H
40%
COo2

10.31

10.31

30 37 :> 39 42

10
10 15

10.35
40%
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10.35

Plant Name Schkopan Schwarze Pump Lippendorf Boxberg
Capacity 495MW 800MW 933MW 900MW
Fuel Lignite Lignite Lignite Lignite
L.H.V. 2,746kcal/kg kcal/kg 2,507kcal/kg | 2,054kcal/kg
Steam Condition 26.0MPa 25.3MPa 26.75MPa 26.6MPa

545/560 544/562 554/583 545/580
Efficiency(Net) 40% 41% 42.3% 41.7%
Commissioning 1996 1997 1999 2000
Country Germany Germany Germany Germany
CFBC
CFBC
SOx
10.3.6 CFBC 149MW
CFBC 250MW
10.3.6 CFBC
Item Specifications
Plant Output 149MW
Efficiency 43%(gross), 39%(net)
Steam Condition 16.6MPa,566/538
Environmental Facility PM: Bag Filter

SOx: In-furnace SOx reduction (70-80%)
NOx: Two-stag combustion (800-900 )

Emission PM: Bag under 30mg/Nm3
SOx: under 260mg/Nm3
NOXx: under 250mg/Nm3
Start 2001 June
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10.1 Suralaya Therma Power Plant SOx 2000 M g/m3
No Location 1 2 3 4 5 6 7 8 9 10 11 12
1 | Gerem 8 8 11
2 | Cipala Dua 10 10 10
3 | Lebak Gede 1 21 4 21 4 9 3 3 8 8 8
4 | Brigil 2 7 6 7 7 3 11 2 3 11 17
5 | Sdliraindah 4 8 0 8 5 6 3 2 2 2
6 | Pengorengan 10 10
7 | Margasari 3 3
8 | Sumurasari 4 4
9 | Gunung Gede 2 2
10 | Komp.Suralaya 3 6 6 6 1 7 6 1 5 9 5
11 | Halaman Suralaya 3 3 12
97
10.2 Suralaya Therma Power Plant NOx 2000 M g/m3
No. Location 1 2 3 4 5 6 7 8 9 10 il 2
1 | Gerem 19 19
2 | Cipdla Dua 16 18 15
3 | Lebak Gede 7 15 7 15 9 13 13 8 6 16 6
4 | Brigil 28 17 21 17 2 8 8 6 2 17 1
5 | Sdliraindah 3 1 3 2 2 14 8 9 7 2 8
6 | Pengorengan 13 13
7 | Margasari 9 9
8 | Sumurasari 12 10 9
9 | Gunung Gede 5 5 7
10 | Komp.Suralaya 7 15 8 15 1 8 5 4 10 12 10
I | Hdaman Surdaya 9 9 11
97
10.3 Suralaya Therma Power Plant PM 2000 M g/m3
No. Location 1 2 3 4 5 6 7 8 9 10 il 2
1 | Gerem 43 74
2 | Cipada Dua 56 51
3 | Lebak Gede 68 43| 149 54| 129 | 179 | 314 | 298 | 247 7| 267
4 | Brigil 57 86 89 50| 205| 240 | 274 | 130 | 109 | 248
5 | Saliraindah 8 76 55 97| 102 | 175| 295| 248 | 201 | 110| 238
6 | Pengorengan 26 75
7 | Margasari 33 77
8 | Sumurasari 56 86
9 | Gunung Gede 53 58
1) | Komp.Suralaya 14 21 83 46 60| 126 | 125 | 262 | 267 62 | 260
I | Hdaman Suradaya 98 99
260
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104 Paiton, Gresik, Muara-Karang)
TP . 2000 2001
Name Unit Fud SOz(mg/mS) NOz(mg/m3) EM(mg/m3) SOz(mg/mS) NOz(mg/m3) EM(mg/mB)
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.
Piiton PLTU#L Cd 15245 | 2837 135 136 34 ) 66 295 4% 08| BT | 1668
PLTUR 4“1 116 49 5 837 By 8| 06| U 1976 187 205
PLTU#L 25 PAl) i) B B 8
PLTU# 08| UA| UH| 1BMS 6| 1568
Gregk PLTUR NG 14.% 37 6.7 766 617 [
PLTU# 3042 | 3042 131 Bl AR| 4| 029 029 | 1B 182 1By 1831
PLTGU | 48| 8K 2| 22| 20U 566 56 03| B3 186 85
PLTU#L A5 | 760 043 | 248 195 195 20149 | 6000 | 971 | 202 29 49
PLTUR MFO B3| 1052 031 85 210 21| 1086 | 26| 018 | 491 621 6.7
PLTUB 650 | 1085| 2677 | 335 109 109 608 | 1BA%| 2041 | wA| K4 164
Muaa | PLTU# AN 192 08 949 %43 58| 6959 | M| BL| 6H 26 47
Kaang | PLTUS an 52 03 1B 016] 06] 06| BB UM]| BB 26 163
ATGU | NG 6.8 6.8 25| 1R 09 09 oo 869 873 873 04 202
PLTGUR 599 599 0 55 3 3 219 18 049 .79 01 284
PLTGUR 458 458 661 | 963 5T 5T 024 351 06 06 01 133
750 850 150 750 850 150
800 1000 350 800 1000 350
PLTU: Steam Power Plant, PLTGU: Combined Cycle, MFO: Oil, NG: Natural Gas
105 Suralaya
Unit SO, NO, PM
NO. mg/m3 mg/m3 mg/m3
8 9 I 4 5 8 9 I 1 4 5 8 9 12 1 4
1999 1999 2000 1999 1999 2000 1999 1999 2000
1 103.36 | 226.72| 465.88 78.85| 170.36| 342.66 85.51 | 480.29 | 494.48
2 324.85| 323.05| 47236| 386.82| 29492| 31034| 142.06| 92233| 732.35
3 214.54 466.15 546.74 233.37 361.29 421.47 1.59
4 255.66 399.22 451.12 227.53 373.62 390.63 1.94
5 383.64 | 44303| 499.79| 25421| 281.84| 30573 87.7 38.97
6 148.46 230.76 501.86 201 249.92 293.27 101.72 12.91 11.06
7 161.14 221.87 47541 171.16 254.97 286.54 36.03 19.86 15.49
750 850 150
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Demand Side Management
DSM

PLN
PLN
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1998 8

Multiple-Buyers-Multiple-Sellers

Buyer market

2002

PLN SB
PLN SB
Gencos
SB PLN

SB Transco

PLN

PLN

MB/MS

PLN

PLN

SB

Indonesia Power

MB/MS

Transco

MB/MS

DGEEU PLN

Distcos
SB

Transmission Service Agreement  TSA

|PP

PLN

PJB

Transco
PLN

Price Waterhouse & Coopers

SB

11-2

Indonesia Power

3 Single
MB/MS

PLN

Transco

PWC

PJB 4



PLN SB 2000 6 1
PLN

Power Purchasing Agreement (PPA): SB

Bilateral Contract:

Bulk Generation Agreement (BGA): SB

Transmission Service Agreement (TSA): SB Transco
Transmission Usage of Service Agreement (TUOSA): SB
Transmission Charges Agreement (TCA): Transco
Distribution Usage Of Service Agreement (DUOSA):
Distribution Charges Agreement (DCA):

Retail Charge Service Agreement (RCSA): Captive
PLN PwWC 2004 SB
TCA
: PPA : TSA ¢ ,
Generation < — Single Buyer 4_; Transmission
Ll
y TUOSA y A y
BGA TUOSA TCA
Bilateral Contract Retall Free Customer
—»
DUOSA Bilateral Contract
v Generation Purchase
Captive Distribution Independnet ——»
> Retai
RCSA TCA etaler TUOSA
SB ADB
KEMA
KEMA!

! Arnhem, Netherlands
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DGEEU Directorate of Electricity Business Supervision

Hagler Bailey DGEEU
DGEEU
DGEEU
Commissioners
A Y \ A
Market Structure Natural Monopolies Licensing Consumer Legal IT & Suport
& Operations Pricing Relations Services
1996
Cdlifornia Public
Utilities Commission
2/3

Ca PX Cadifornia Power Exchange Ca ISO Independent System

Operator

1996 1998
2000

Cd 1SO
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TPA

MB/MS

Indonesia Power
80

Third Party Access

1111
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PJB

TPA

TPA

PLN



L-TT

1111

PIM
R-TPA ( Poadl) Pool + N-TPA R-TPA Pool + R-TPA Pool (R-TPA) Pool + R-TPA

(CRE) (NVE)

(NGC) (TSO) (RTE) (Statnett) (PIM-1S0) (NY-1SO)

NGC (TSO) (EDF) Statnett

The Union for the Co-ordination of Transmission of Electricity
( ) (UCTE)
PIM

CRE

NGC RTE Statnett

(7Year Statement (TSO) NVE ISO
) CRE Stetnett | 1SO ISO
RTE

CRE
EDF
(VPP)
EDF

(Source: JCA Study Team)




PIM

, Maryland

EDF

PIM Pennsylvania
PIM-1SO

CRE
RTE
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PIM
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11.1.2

EDF

11.1.2

Department of Energy

Department of Trade and Industry

Federal Energy Regulatory Commission

Office of Gas & Electricity Markets
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FERC

NGC

FERC
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IPP

1992 37
1997
27 PP
PLN PP
6¢ /kWh PLN
IPP
IPP IPP
IPP
Single Buyer System SBS SBS
WB ADB
SBS
SBS
IPP
Single Buyer
SBS
IPP
IPP
IPP IPP
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1121

1121

15

Y

IPP

IPP

15

IPP

IPP
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|PP

SBS

Single Buyer System

/KWh

IPP
4
200 2800
IPP
IPP
IPP
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kw

IPP

/100

700

IPP

kw

660

KW
IPP



Clean Development Mechanism CDM

1991

2010

(10 )
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1990

(50

RPS: Renewabl e Portfolio Standard

1999 2001 2002

2009 200 kw

1992
2000

0.7 kWwh 16 kWh
RPS
RPS
RPS

11-16




CDM

CDM
CO,
CDM
CDM
1998
CDM
11.31
11.31 CDM
. Gasturbine Geothermal
High cost Cogeneration HT Solar Termal
Biomass steam
Medium cost Hydro power
Gas Combined Cycle
Mini Hydro Power
Low cost Low Temperature
Cogeneration
High priority Medium priority Low priority
(Souce: Nationa Strategy Study on Clean Development in Indonesia, 2001)
CDM
JCA/LPE
2015 57.0%
CO, 2001 3690 t 15640 t

CO,
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CDM
CDM CO,

2010 600MW

70%
CO, 0.982kg-CO,/kWh 0.500 kg-CO./kWh
2008
0.01 US$/kWh 0.02 US$/kWh

Cco2
(0.982-0.500)x 600MWx 24hx 365dx 5 x 0.7=887 t-CO,

(0.02-0.01)x 600MWx 24hx 3650dx 5 x 0.7=18,400 US$

6(0)
18,400 US$/887 t-CO, 20.77US$/t-CO,

CO, 11.32
11.3.2 CcO,
( US$/tons-CO,
LNG 2951
15 1461
54 2921
5°
*1 1$=130
)
PCF(Prototype Carbon Fund) 5US$/t-CO,
CO, LNG 29US$H/t-CO,

CO,
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11.3.3 CO2

2001 2000
100 kWh 81,159 123,000
CO, kg-CO./kWh 0.658 0.403
CO2 100 t 53.40 49.54
CDM
CDM 12
I I
CERSs/Certified Emission Reductions
CDM CDM
CERs CERs
2006 12 31 2000 1 1
CERs CERs 2.5%
CDM CDM ODA
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Captive

Captive  Java-Bdi 30
Captive
Captive PLN
1982 1989 PLN 151
Captive 3.6 1986 PLN
Captive 1989 1994 PLN 95 9.1
PLN Captive 1994
1997 PLN 98 Captive 4.4 1992 500kV
Java-Bali Captive
Captive
Captive
Combined Cycle Commercial
Hydro 94 Mining 510

7

Gas Turbine

1.294 Oil & Gas

1,587

Manufacturing

9,510

Total 12,366
(Asof 1997, MW)

1141 Captive 1142 Captive
Captive Main Supplementary PLN
PLN Java-Bali
Captive 7,793MW PLN  Captive 23,285MW

30
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1141 Java-Bai  Captive
(MW)
(Main) 1,835
(Supplementary) 5,958
7,793
Source PLN Statistic 2000
Captive
1997 PLN 72.3TWh Captive  39.1TWh
16.2TWh Java-Bali 15.5TWh Captive
PLN
PLN
PLN
Captive
600 kwW
PLN 2001 Captive
2002 250MW  Captive
Captive DGEEU PLN
Captive
DGEEU PLN BPS
Captive
DGEEU 200KVA Captive
2001
DGEEU
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Captive

Captive PLN
PLN
PLN PLN
PLN Captive
PLN Captive
Captive PLN
1,000kVA
US$ 500,000(US$ 500/kW)
20
50
12
0.28L/kWh
Rp.1,110( ) Rp.1,830/L( )
O&M Rp.118/kWh
Rp.10,000 to US$
2001 PLN
I-4 Rp.371/kWh 2005 PLN 7¢ /kWh
PLN Captive
11.4.2 Captive PLN Rp./kWh
Captive PLN (1-4)
Rp.1,110/L ( 2002) Rp.579 Rp.426 | Rp.371 (2001)
Rp.1,830/L ( ) Rp.841 Rp.688 | Rp.742 (2005 )
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Captive
Captive  Jawa-Bali
Captive

DGEEU

Captive

Captive

Captive

30

Captive

Captive
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Demand Side Management DSM

DSM

DSM
DSM

DSM

DSM

DSM

DSM

DSM

1990 91 97 98
2000 69.9 1151
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DGEEU

[ B )
13,000

11,000

0000

000

i.000

000

G000

5000

2000

=

3000 _‘______‘__‘,-\//’_,_A/_—‘
90

2,007 - . -
1 2 23 4 F BT R A0 AT S R T e R 2
— Fd-Ia-2 — DE-Sap=-21 — 2-Mari2 — O9-Mop-93
— 20084 — 11-ALg-85 = 2R Nop=DE6 — N BT
. | - D50 s, [P BEL- e {[-Clt-00
1151 Source PLN
1,000 1151
1151 1,000
1 3 155 | 17:00 0| Sun. 47
4 6 244 1 18.00 154 | Mon. 137
7 9 316 | 19:.00 333 | Tue 181
10 12 285 | 20:00 313 | Wed. 181
21:.00 200 | Thu. 171
22:00 0 Fri. 149
Sat. 134
1,000 1,000 1,000

Source JCA Study Team

18:00 22:00

DSM

1,000
18:00 22:00
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DSM
DSM 1980
1987
PT. Konservasi Energi Abadi KONEBA
KONEBA

1992 USAID DSM
MME MEMR
PLN 1997

DSM 2000

1152 DSM DSM

(Source Indonesia Demand Side Management (USAID, November 1992))

MEMR  DGEEU DSM
DSM
DGEEU
NGO TV
CFL's TERANG program
PJU program
TERANG program DGEEU
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Philips

Surabaya, Semarang, Denpasar 100
40W CFL's 8w DSM
11.5.2
PLN  Philips CFL's MOU
Philips  PLN Rp22,000 CFL's
CFL's Rp24,000
CFL's 1 Rp2,000
PLN
Philips CFL's1 Rp1,000
US$2.2million
(Rp22billion) CFL's 32MW
Rpl%ggfgli:rllgsold — CHL o Distributor
Philips [« > (PLN subsidiary)
X Rp 22,000/y/CFL AT CRL Iy
VMOU Repayment
PLN R 24.000/v/CFL | y Financial support
\ Consumer
Guarantee Y
Y

Loca Government

Financia Institution

10

Bogor Bandung Y ogyakarta

(Bank)
11.5.2 2002 2
MEMR PLN R1
250 4 CFL's 320MW
Philips 2002
Genera Electric company
Philips
75,000 CFL's 2002
OSRAM
OSRAM Tangerang Palembang CFL's

12 PLN OSRAM MOU
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1993 DSM 200

19 DSM EGAT DSMO Demand
Side Management Office 2000 170 DSM
1153 1996
1153 DSM

(Source  DSM in Thailand: A Case Study (UNDP/WB ESMAP, October 2000))

1996 DSM
[ HEMs J
DOE Department of Energy DSM
DSM The Bureau

of Product Standard BPS The Association of Home Appliance Manufacturers  AHAM

11.54 DSM

1993 1999 1999

1994

(Source  DOE Homepage)

DSM
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DSM

24
1153
[
OP
N \ vP oP N
8 13 16 22 24
oP
3
1154
e
24
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DSM

PLN
DSM
DSM
DSM
PLN DSM
DSM
DSM
DSM
DSM
PLN
DSM DSM
DSM
DSM DSM
DSM
DSM
PLN
DSM DSM
DSM
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PLN

1997-1998 PLN
PLN
PLN
PLN 1996 2000 PLN 2000 PLN
116.1
116.1
Income and Loss (in million IDR)
Jan 1'96 Jan 1'97 Jan 1'98 Jan 1'99 Jan 1'00
Description up to up to up to up to up to
Dec 31'96 Dec 31'97 Dec 31'98 Dec 31'99 Dec 31'00
Electricity Energy Sales 9,418,269 10,877,278 13,766,222 15,670,552 22,139,883
Other Operational Revenues 227,724 248,822 269,794 326,566 416,780
Total Operational Revenues 9,645,993 11,126,100 14,036,016 15,997,118 22,556,663
Electric Energy Purchases 183,236 325,162 1,885,963 5,082,703 9,395,365
Generating Expenses 5,042,177 6,278,167 11,982,274 12,792,910 13,444,380
Use of Maintenance Materials 557,504 595,611 602,894 678,054 1,031,249
Other Operational Expenses 1,930,120 2,250,813 2,337,643 2,949,011 3,344,827
Total Operational Expenses 7,713,037 9,449,753 16,808,774 21,502,678 27,215,821
Operational Loss/Income 1,932,956 1,676,347 (2,772,758) (5,505,560) (4,659,158)
Non Operating Expenses(Net) (754,541) (2,255,361) (6,382,787) (5,348,228) (19,331,236)
Loss/Income before
Income Tax 1,178,415 (579,014)  (9,155,545) (10,853,788) (23,990,394)
Deferred Tax (390,077) (514,293) (620,975)
Net/Loss Income 1,178,415 (579,014) (9,545,622) (11,368,081) (24,611,369)
4 PLN net loss
operational expenses non
operating expenses
PLN
1997 1996 23 1998
78 275
1996
1998 2000
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On Going Construction

11-32

1997 29% 1998
116% 1999 2000 3% 7%
1999 1997 PPA
ESC 27 PP
PLN PP
2000 non operating
expenses net
11.6.2
11.6.2
Balance Sheet: Assets, Equity and Liabilities (in million IDR)
Description Dec 31,'96 Dec 31,'97 Dec3l1,'98 Dec31,'99 Dec 31,'00
Net Fixed Assets 29,839,075 42,529,494 51,394,967 51,819,420 52,641,089
On Going Construction 18,209,388 13,996,672 14,291,320 13,481,256 14,227,264
Fixed Assets 48,048,463 56,526,166 65,686,287 65,300,676 66,868,353
Share Investment 23,000 42,000 57,080 29,219 26,157
Other Assets 835,002 922,721 1,731,969 1,432,878 2,355,922
Current Assets 3,677,332 3,017,422 6,985,014 6,456,711 8,744,625
Cash & Cash Equivalent Treasury 1,653,057 896,507 4,013,967 2,929,692 4,645,442
Inventories 646,040 5,993,110 770,596 844,021 915,414
Trade Receivables 1,058,162 1,255,832 1,597,750 1,728,766 2,721,180
Other Current Assets 320,073 265,773 602,701 954,232 462,589
Total Assets 52,583,797 60,508,309 74,460,350 73,219,484 77,995,057
Equity 29,220,018 30,271,943 23,395,070 12,692,692 18,625,103
Deferred Revenues 2,458,208 2,847,458 2,972,169 3,076,638 3,234,451
Long term Liabilities 17,398,537 22,538,980 30,259,397 27,727,899 34,251,746
Short term Liabilities 3,507,034 4,849,928 17,833,714 29,722,255 21,883,757
Total Equity and Liabilities 52,583,797 60,508,309 74,460,350 73,219,484 77,995,057
PLN
Total Assets 1998 1998
Equity Liabilities
90
PLN



PLN

PLN
current assets
PLN 100%
PLN
Other Assets
PLN
107
2000
1997
PT
PLN

PLN
2000 /
PLN
PLN
49.2
1998
PLN
1997 Equity
PLN
PT
1996 1997 83%
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48% 61%
1998 1 PLN 100
13 17 3258
4 3258 PERUM PT
PLN 5
11.6.3
11.6.3 (Inbillion rupiah)
1996 1997 1998 1999 2000
Issued & Fully Paid Capital 13,000 13,000 17,325.80 17,325.80 17,325.80
Additional Paid in Capital 13,862.57 15,528.08 13,480.96 15,446.21 45,960.02
Retained Earning 2,357.45 1,743.86 (7,411.68) | (20,079.32) | (44,660.71)
Tota Equity 29,220.02 30,271.94 23,395.07 12,692.69 18,625.10
1997 PLN 3.6%
30 2710
1998 1999 PLN 22.7% 45.8%
2000
46.7%
PLN
PLN 1997
PLN  Retained Earnings 1998 2000 44
1999 PLN 2000
DEBT EQUITY SWAP PLN
11.6.4PLN Rp Billion
1996 1997 1998 1999 2000
2,357 1,744 (7,412) (20,079) (44,661)
Source: Audited F/S
IPP
1996 2000
1/3
11.6.5 kWh / Rupiah
1996 1997 1998 1999 2000
0.0067 0.0055 0.0028 0.0023 0.0017
Source: PLN - Company Profile
PLN a) b)IPP 0) d)
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1997 PP
11.6.1
Rp Billion
12,000
10’000 /.—/_.7,4;
8,000 //
6,000 /
4,000 7—4./ " > 2
2000 ——&— & /e/ —e
$ - = g;/"+ —O
* Y ear
1996 1997 1998 1999 2000
—&— Electricity Power Purchase —l— Fuel & others A— Fixed Asset depreciation
Human Resources —@&— Maintenance —@— Others
Source: PLN - Company Profile
1996 1999 3 1996 3
1996
11.6.2 11.6.7
IPP
21 2000 34
PLN
IPP PLN
1997 1 2000 14
PLN  Debt Service Ratio
11.6.6 PLN (times)
1996 1997 1998 1999 2000
2.39 0.99 0.11 0.48 2.46
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9E-TT

11.6.7

In Rp. Billion
Before Crisis Crisis Before Crisis Crisis
1996 1997 1998 1999 2000 1996 1997 1998 1999 2000
ASSETS LIABILITIESAND SHAREHOLDERS EQUITY
Current Assets Short Term Liability
Cash & cash equivalents 1,653 897 4,014 2,930 4,645 |Promissory Notes 210 73 74 - -
Short term investments 191 121 191 361 275 | Trade Payables 1,077 2,323 6,046 7,154 16,677
Bond Skinking Fund-Current 204 266 Pension Fund 33 - - - -
Trade Recivables; net 1,058 1,256 1,598 1,729 2,721 |Taxes Payable 50 32 33 32 62
Inventories 646 599 771 844 915 |Other Payables 156 203 166 170 244
Prepaid Taxes 4 4 5 3 4 JAccrued Expenses 514 613 6,861 15,136 642
Other Receivables 50 54 91 74 73 |Current Mat.of LT Liabilities:
Prepayments & Advances 75 86 111 250 111 |- Special Relationships
Total Current Assets 3,677 3,017 6,985 6,457 8,745 Subsidiary Loan 752 1,176 3,245 5,253 2,694
Payable due to Government 294 331 311 887 493
Bond Skinking Funds 110 254 266 - - Bank Loan 120 100 168 172 73
- Third Parties
Fixed Assets - Net 48,048 56,526 65,686 65,301 66,868 Bank Loan 250
Bonds 300 - 680 918 1,000
Investment 23 42 57 29 26 |Total Short Term Liabilities 3,507 4,850 17,834 29,722 21,884
Other Assets Deferred Revenue 2,458 2,847 2,972 3,077 3,234
Non Operating Assets 108 194 923 881 1,827
Other Receivables 172 157 147 139 124 JLong Term Liabilities
Defferred Charges 285 234 347 402 377 |Deferred Tax 1,814 2,434
Prepayments & Advances 160 83 49 11 27 |Long-Term Liabilities
Total Other Assets 725 669 1,466 1,433 2,356 |- Special Relationship
Two-step Loans 9,471 12,444 19,412 18,052 21,310
Payable to Government 2,414 2,075 3,037 1,584 6,393
Bank Loan 780 680 512 340 272
- Third Party
Bank Loan 250 250
Bonds 2,598 3,198 2,518 1,600 600
Other Payable 25 32 134 119 104
Customer Deposits 1,231 1,447 1,568 1,762 2,022
Project Cost Payables 629 2,413 3,078 2,457 1,117
Total Long Term Liability 17,399 22,539 30,259 27,728 34,252
Stockholders Equity
Issued & Fully Paid Capital 13,000 13,000 17,326 17,326 17,326
Additional Paid in Capital 13,863 15,528 13,481 15,446 45,960
Retained Earning 2,357 1,744 (7,412)| (20,079)| (44,661)
Stockholders Equity - Net 29,220 30,272 23,395 12,693 18,625
Total Assets 52,584 60,508 74,460 73,219 77,995 |Total Liabilities & Shareh'sEq. 52,584 60,508 74,460 73,219 77,995




PLN

PLN Operating Expenses
IPP Other Expenses —
PLN
PLN PP
1997
PLN
11.6.8
Unit of Measurement 1996 1997 1998 1999 2000
USD/Rupiah 2,340 4,650 8,026 7,800 9,595
Source : PT. Data Consult Inc. August 2000.
PLN PLN
DEBT—EQUITY SWAP
PLN
PLN
PP
PP DEBT-EQUITY SWAP
PLN
PLN PP
PLN
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11.6.9

(Million USD)

Export 53,444 48,665
Import 41,680 27,337 24,003 13,682
Source : BPS 2000.
1,400
280
PLN

11-38




PLN

|PP
PLN
PLN
RV)= (M
RV =& (Ti* S
1996

PLN

PLN

(S
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11.6.10

Revenue (Rp million)

Tariff Group 1996 1997 1998 1999 2000
Residential 3,106,793 3,673,350 4,580,280 5,208,212 6,337,010
Business 1,656,280 1,959,954 2,644,859 2,924,808 4,023,270
Industry 4,085,021 4,606,115 5,634,789 6,536,313 10,289,533
General/Miscelaneous 570,175 637,859 906,286 1,001,218 1,490,071
Total 9,418,269 10,877,278 13,766,214 15,670,551 22,139,884
Electricity Sales (GWh)
Residential 19,551 22,739 24,866 26,884 30,564
Business 6,226 7,250 8,667 9,330 10,576
Industry 27,949 30,769 27,985 31,338 34,013
General/Miscelaneous 3,206 3,554 3,743 3,780 4,012
Total 56,932 64,312 65,261 71,332 79,165
AverageTariff (Rp/kWh)
Residential 159 162 184 194 207
Business 266 270 305 313 380
Industry 146 150 201 209 303
General/Miscelaneous 178 179 242 265 371
Total 165 169 211 220 280
Operating Expense (Rp/kWh) 135 147 258 301 344
Tariff - Expense (Rp/kWh) 30 22 47) (82) (64)

Source: PLN Annual Report of Year 2000

RV =4 (Ti* (SITS* TY[TS: SITS: ]
D DRV

DRV =& (DTi * (S/TS)*TS) | ]
+8 (Ti* (ST *T) [ ]
+& (Ti* (SIT9*DTS) | ]
+

DTi D(SI/TS)
DTS
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11.6.2

Factors of Revenue Changes

35

30

25 v

20 N
15 // \ /

%

o \ ' //
v/
— _ L
-5 1996/1997 1997/1998 1998/1999 1999/2000

[ Tariff I Sectoral Share 1 Total Sales

Tariff Growth —e=—Total Sales Growth

2
PLN
11.6.3 11.6.3 1998
1998
11.6.3

Growth Rate of Sales by Sector

0 t t
1996/1997 1997/1998 1998/1999 1999/2000

—B— Residential —8— Business

Industry —— General
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1164 PLN Operating expenses: Other expenses

2000 Rp.280/kWh 2005 Rp.700/kwWh
7centskWh [1$= Rp.10,000] Revenue Casel  Revenue Case2
7% 5%
Revenue Case3 2002 3.5% 4centskWh
2000
0.04$/kWh  0.07$/kWh 2010 50
40 Revenue Case3
11.64 PLN

Revenue v.s. Operating Expense

120

Rp trillion

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Revenue Casel: Sales Grow th 7%, Tariff $0.07kWh from 2005
—+&— Revenue Case2: Sales Grow th 5%, Tariff $0.07kWh from 2005
—2—— Revenue Case3: Sales Grow th 3.5%, Tariff $0.04/kWh from 2002
- - -A- - - Operating Eepense Grow th 3.5% for Case3

- - -B- - - Operating Eepense Grow th 5% for Case2

------- Operating Eepense Grow th 7% for Casel
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2001 12 31 PLN PLN 2002 2001
4 16% 2002
Case 39.1
43.9
7.3 40.7
Case
IPP IPP
1152
IPP PLN
IPP PLN
1996 3 4.4
/kKWh 2000 10 /kKWh
115 1996 29
2000 42
Take or Pay
IPP  PLN
Electricity Generating Authority of Thailand (EGAT) 2000
30 4.1 /kKWh PLN
IPP PLN IPP
2010 EGAT 30
11.6.5 IPP Case A
IPP 2000
IPP Case B 2007 Take or Pay
10 /kWh 5 /KWh
Casel % 11.64
Operating Expense Growth 7% BaseCase 2005
7centskWh Revenue Casel
IPPCase A BaseCase 2010
IPP Case B 2010 15

11-43



IPP

11-44

operating cost
30%
10%
10
PLN
EGAT 2000 EGAT 92
EGAT 560
2.2 /kWh $1=40Bt PLN 2000
72,433GWh 9.59
13 [ 'Wh($1=10,000Rp) EGAT 59%
PLN
PLN
2.2 / Wh
11.6.5 Fuel Case
2005 Base Case 10
or Pay IPP PLN
2 EGAT

U3
EGAT
62,865GWh 2
86
2.2 / Wh
2005
13 1.7
PP
Take



1165 PLN

Revenue v.s. Operating Expense (with Structural Changes)
120
100 /
80 =~
c
o J
Z 60 e
o +
@ /
40
20
0
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Revenue Casel: Sales Grow th 7%, Tariff $0.07kWh from 2005 —%— IPP CaseA: Operating Eepense-IPP 30% by 2010
—X¥— IPP Case B: Operating Eepense-IPP 30% and 5c/kWh by 2010 —e— Fuel Case: Operating Eepense-Fuel Cost 2.2c/kWh by 2005
—+— Base Case: Operating Eepense Grow th 7% for Casel

EDP
PLN PLN PLN
1997-1998
PLN PLN EDP 1999
EDP PLN EDP
2000
PLN EDP
EDP
OPEXD CAPEXD
EDI
OPEXD  CAPEXD
EDP 2

PLN
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CAPEXD
EDI

2001

EDI

EDP

PLN

OPEXD

EDI

EDP

EDP PLN
EDP

heat rate

PJB

2000

EDP

EDI

28
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EDP EDP

EDP
PLN EDP
EDP
PLN EDP 30
MAP
EDP MAP
EDP
EDP 50 3
EDP
MAP
EDP 2000
8000 100
2000 EDP 1 EDP 2000
8046 3000 11611
11611 EDP
3873 8000
307 1000
2978 8000
886 6000
8046 3000
2000 27 2150 EDP 3.5%
2001 6000
PLN PLN
IPP PLN
PLN
PLN IPP27
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ASEAN

|PP

PLN

PLN

EDP

PLN
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PLN

$0.04/kWh (2001-2002)

PLN $0.07/kWh
11.6.6
11.6.6
Comparison of Average Tariffs (2000-2001)
12.00
10.00 —
8.00 —
S
3 600 —
@
O
400 — —
200 — I
0.00
Philippines Thailand Indonesia
O Residential W Small General Services (Thai.) / Commercial (Ph., Ind.)
O M edium General Services(Thai.) / Industries(Ph., Ind.) (0 Government Institutions (Thai.) / Public (Ph., Ind.)
Source: NEPO, M anila Electric Company, PLN
PP
PLN
IPP IPP
PLN
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2001 2 5 DPR
UUNo.15 1985

1 Socia Electricity Development Fund(SEDF)
2 Independent Regulatory Body
3 the single buyer market
7
Regulatory Body
Regulatory Council on Electricity Single Buyer Market

Commercia Arrangement
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2003 4
2004 2010
9,000 12,000MW 1998

IPP

PLN
PLN 95
PLN
PLN

Build Lease and Transfer scheme

PLN 1997
Single Buyer Market (SB Market)
SB Market PLN
SB Market PLN
PLN
PLN
SB Market PLN
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SB Market

PLN
PLN
PLN PLN
PLN PLN
PLN
C S&P
|PP
PLN
|PP
PLN
PLN
PLN PLN PLN
PLN PLN
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PLN

PLN

PLN
PLN  PLN

|PP

PLN

PLN

PLN

PLN

PLN

|PP
PLN

PLN

|PP
PLN
PLN
PLN

PLN
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EGAT 1998
B
EGAT
A &P
C &P
PLN
PLN
PLN
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PLN

|PP

IPP
PLN
PLN
PLN
PLN
“ SPC

|PP
PLN
PLN
(SPC)
PLN PLN
PLN
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PLN

PLN SPC
PLN

SPC PLN

4-5

kw

PLN

PLN
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Traditional
Users

/\Payin Rp
@ Power Supply

11.7.1

1.
Special Purpose ncae e 1
(Holding) i of Default |
Company ‘ 3. ¥
PLN/SB by PLN | Power Purchase | o e users |-
| Agreement ;
2. in $US !
Transfer Agreement i
of Power Plant E !
% Pay inSUS
Strategic N In C&of Default
N 5. Investment <]: < }
. Issue Bonds % !
Transfer of \\)& 8 !
Power Plant Q&&q}\ 8 i
|
|
4 Strategic S
Investor
.PLN
SPC
PLN—PLN SPC
SPC
SPC
SPC O&M PLN
PLN
—JJC
PLN
SPC
7
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PLN

PLN

JBIC

PLN

PLN
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PLN

PLN

PLN
PLN

2001
Jic
116

2000

108
1000
524

SPC
PLN
PLN
SPC
SPC PLN
PLN
PLN
PLN
Jic
116
66
36
85,466
51
153
100
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Jic

PLN
PLN
PLN
PLN
SPC
SPC
PLN
Jic
19
735
Jic
364
JiC

PLN

364

17

PLN



GDP

GDP
1967 1
190
.
KW
KW
IPP
PLN
PLN

1,400

140 kw

2000 5
15.9
160

140 kW

PLN

2000 kW
360
210
150 100
15.9
880
SPC 800 900
|PP
PLN IPP
PLN
PLN
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DSM

PLN
PLN MEMR
MEMR
PLN
PLN PLN P3B
MEMR
[ ] 1
MEMR
1
15
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PLN

PLN

oJr

PLTU

2,000

PLN
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PLN
2
PLN
DSM
[ ] 1
PLN
3
DSM DSM
DSM
Captive
Captive  Java-Bdi 30
Captive
Captive Captive
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