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[ D or A Drain Rate: Welocity Remarks
Unit i s mis
Penstck? Inlet 1,000 KAL) 3947 |amax =2 | = 6200 Gms
Tailrace & Outet 1,500 3100 1754
Gross Head Cariculation
ltem Unit Walue Remarks
Tank WL ELm 9.550
Outet W.L. ELm 3560
Gross Head m 5800
Q flowi rate £.200 M3l i
B 1 |widh of the inlst B £000m L ka Uﬂos
H depth at the inlet H 1.000 m — —
v flow welocity upstream of the frashhback ’7 (7 ri
Q P B ® H ) 1,705 103 Ryt
6.200 Pl £.000 ® 1.000 2y
= 0775 mis Qi° S B bl
g = gravfly accerelafion 9 80665 o
1. @ |co-eficiert 05
x/,—u_u—s-'u o 1,~1.0 é';,ﬁo K
heo = 1 + )
077 B
1 + 05 ® - L]
( ) ( 2 950865 )
= 0046 m
Q@ [flowrae 6200 m
8 @ co-eficiert based on cross seciion shape 2340
slope of bar B ECI a” nn
sing = 0853
b wicth hetween acjacent bars 0045 m
t thickness of a bar 0012 m
B cross section widh of fow E | 3000m
H crass section height of fiow H  1.000)m T ®E ’ nE
W flow welncity upstream of the rashback () ® (o) W
)] Pa B = H 3 —
G200 S (0 8.000 S 1.000 3 A=016 B=l50 B=1H A=179
= [ TRk AR
2 | : oraufty aceerelation 980665
_ t * v 2
hy = B X sing x ( P ) x ( 5T i )
s 2
e x| o = ( 0012 ) “ 0775 )
0045 2 x 930665
= 02 m
floi rate £.200
8 @ co-eficiert based on cross secion shape 2340
slope of bar 8 EC 3" nn
sinf = 0968
b wicth hetween acjacent bars 0045 m
t thickness of a bar 0012 m
B cross section widh of fow E 4000 m
H crogs section height of flow H 1000m PR A
v flov welocity upstream of the rashhback
fa) b
a a2 B " u 3 0 {8} () )
6.200 Pl 4.000 3 1.000 » A=0T6 A=l A=14 A=L19
- 155 s s oL E SRR
2 | © oraufty accerelation 930665
ES
I = B x| e | x ( J— )
s 2
e x| 0w x 0012 ) “ 155 )
0045 2 x 930665
= 0047 m
b Vilve 1" elosity Loss Remarks
Kt effigient
[ m =7 000 3547 0.079] L-Type,rounded
Penstock fiction m [ 35947 0052
Pensiock bending A=30 m 0145 3T 0116
Others m - - - 003
Sub Total m 0,280,
term unit Vel e . Welncity Loss Rematks
At efficient
Manring's roughness coeficient - - [TE} Concrete
Fenstock fiction m 1049 1754 .o0g
Penstock bending A=30 m 0145 1754 (175}
Outlet m - 100 1794 0147
Others m - - - 0022
Sub Total m 0210
[ oo
Gross Head m 5.!III|
Loss Headl m 0630 Emrerical add ote 5%
Mt Head m 5270
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Site Net Head (H) | Head Loss[ hlO| Effective Head Hell
(m) (m) 0od
SITEKI 18.00 1.35 16.65
PLUMBUNGAN 21.13 2.00 19.13
KINCANG1 5.4 0.57 4.83
KINCANGO 5.8 0.61 5.19
ADIPASIRO 5.9 0.63 5.27
ADIPASIRO 4.9 0.51 4.39
ADIPASIR3 6.4 0.63 5.77
RAKIT2 6.2 0.63 5.57
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0000 PO9.8x Qx Hex . (KW)
O000On 000000000000 (%)
QUUIOOOOO(mYs)
Hell 00 0O (m)
00000 E=S (pix 24)/10° (GWh)
O000OPOOOODOOOOKW)
0000000000000
0000 0000000000000000000

Site P Q He E
kW) (m3/s) 000 (GWh)
SITEKI 1,200 9.0 16.65 6.967
PLUMBUNGAN 1,600 9.6 19.93 11.662
od 2,800 — — 18,629
KINCANG1 205 5.9 4.83 1.530
KINCANGO 229 6.1 5.19 1.704
ADIPASIRO 234 6.2 5.27 1.714
ADIPASIRO 176 5.6 4.39 1.311
ADIPASIR3 261 6.2 5.77 1.910
RAKIT2 250 6.2 5.57 1.762
RN 1,355 — — 9.931
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Mationality: Indonesia

Mame of Project: MHEFP by utilizing irigation channel in BEanjarchayana

1st
3 6 9

Definite Design

Freparation of Tendering

Pre-qualification

Float of Tendering

Evaluation of Tender

Contract

Civil Work
FPreparation Work

Detailed Survey

Clearning

Coffering Waork

Excavation

Concreting —

Hydro-mechanical Work —

FPowerhouse

Ele-mechanical Equipment

Manufacturing
Transportation
Installation of Draft-tube P P
Installation of WT&G -

Transmission line Work

Commisioning Test
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Item Value Remarks
R 2,961,700{USD 2sites
O&M=TAh
SRR ]
Grade A 40,000 |USD/site every year
Grade B 65,000 [USD/site every 3 years
Grade C 280,000 [USD/site every 5 years
Over Haul 335,000 |USD/site every 10 years
BT 120,000 [USD/year
2 |sites
Item Value Remarks
AR = 18.629|GWh/year 2sites
¢ 75 U 0.04|USD/kWh
PEHER L 0.783[tCO2/MWh
CERHiAifi1 5|USD/kWh
CERHiAfhi2 10{USD/kWh
CO24kH & 14,533(tCO2
Discount Rate 10|%
Exchange Rate 120{JY/USD
Item Value Remarks
5 PRI 745,160|{USD
CERIL A1 72,663|USD
CERIZ A2 145,325(USD
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Item Value Remarks
Jeifies 2,746,800{USD 6sites
O&M=t A

SR
Grade A 4,000 |USD/site every year
Grade B 6,500 |USD/site every 3 years
Grade C 28,000 |USD/site every 5 years
Over Haul 33,500 |USD/site every 10 years
B 12,000 [USD/year
6 [sites

Item Value Remarks
AR & 9.931|GWhlyear 6sites
S B Ul 0.04{USD/kWh
HEHAREK 0.783[tCO2/MWHh
CERHii1 5|USD/kWh
CERHii2 10|USD/kWh
CO24FHi & 7,747(tCO2
Discount Rate 10|1%

Exchange Rate 120|JY/USD

Item Value Remarks
Fe A 397,240|USD
CERIZA1 38,735|USD
CERIZA2 77,470|USD

goo oboo
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IRRETE Z (SITEKI&PLUMBUNGAN: CER#Y), 5USD/tCO2)

Outflow Inflow Net Cash Present Value
tem Flow
Construction Energy | Financial Outflow | Inflow

Cost 0&M | Total Generation| Revenue CER Total PV factor © ®) Net Flow
Year 10°Usb | 10°usD | 10°USD MWh | 10°USD | 10°USD | 10°USD 10°USD 10°UsD | 10°usD | 10°UsSD
1 2,962 2,962 0 2,962 1.000] 2,962 o] -2,962
2 1 320 320 18,629 745 73] 818 498 0.909] 291] 743 453
3 2 320] 320 18,629 745 73] 818 498 0.826] 264 676 411
4 3 370] 370 18,629 745 73] 818 448 0.751] 278] 614 336
5 4 320] 320 18,629 745 73] 818 498 0.683] 219] 559 340
6 5 800] 800 18,629 745 73] 818 18 0.621] 497 508 11
7 6 370] 370 18,629 745 73] 818 448 0.564] 209] 462 253
8 7 320] 320 18,629 745 73] 818 498 0513 164 420 255
9 8 320] 320 18,629 745 73] 818 498 0.467| 149 382 232
10 9 370] 370 18,629 745 73] 818 448 0.424] 157 347 190
11 10 910] 910 18,629 745 73] 818 -92 0.386] 351 315 -36
12 11 320] 320 18,629 745 73] 818 498 0.350] 112] 287 174
13 12 370] 370 18,629 745 73] 818 448 0.319] 118] 261 143
14 13 320] 320 18,629 745 73] 818 498 0.290 93] 237 144
15 14 320] 320 18,629 745 73] 818 498 0.263 84| 215 131
16 15 800] 800 18,629 745 73] 818 18 0.239] 192 196 4
17 16 320] 320 18,629 745 73] 818 498 0.218 70 178 108
18 17 320] 320 18,629 745 73] 818 498 0.198 63] 162 98
19 18 370] 370 18,629 745 73] 818 448 0.180 67| 147 81
20 19 320] 320 18,629 745 73] 818 498 0.164 52| 134 81
21 20 269] 269 18,629 745 73] 818 549 0.149 40| 122 82
22 21 370] 370 18,629 745 73] 818 448 0.135 50 111 61
23 22 320] 320 18,629 745 745 425 0.123 39 92 52
24 23 320] 320 18,629 745 745 425 0.112 36 83 47
25 24 370] 370 18,629 745 745 375 0.102 38 76 38
26 25 800] 800 18,629 745 745 -55 0.092 74 69 -5
27 26 320] 320 18,629 745 745 425 0.084 27 63 36
28 27 370] 370 18,629 745 745 375 0.076 28 57 29
29 28 320] 320 18,629 745 745 425 0.069 22 52 29
30 29 320] 320 18,629 745 745 425 0.063 20 47 27
31 30 240] 240 18,629 745 745 505 0.057 14 43 29
Total 2,962] 11,899] 14,861 [ 558,870] 22,355] 1,526] 23,881 9,020 6,778] 7,653 875

FIRR 13.6%

NPV(B-C) 875

NPV(BIC) 112.9%
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IRRETE Z (SITEKI&PLUMBUNGAN: CER#%Y), 10USD/tCO2)

Outflow Inflow Net Cash Present Value
tem Flow
Construction Energy | Financial Outflow | Inflow

Cost 0&M | Total Generation| Revenue CER Total PV factor © ®) Net Flow
Year 10°Usb | 10°usD | 10°USD MWh | 10°USD | 10°USD | 10°USD 10°USD 10°UsD | 10°usD | 10°UsSD
1 2,962 2,962 0 2,962 1.000] 2,962 o] -2,962
2 1 320 320 18,629 745 145 890 570 0.909] 291] 810 519
3 2 320] 320 18,629 745] 145 890 570 0.826] 264 736 471
4 3 370] 370 18,629 745] 145 890 520 0.751] 278] 669 391
5 4 320] 320 18,629 745] 145 890 570 0.683] 219] 608 390
6 5 800] 800 18,629 745] 145 890 90 0.621] 497 553 56
7 6 370] 370 18,629 745] 145 890 520 0.564] 209] 503 294
8 7 320] 320 18,629 745] 145 890 570 0.513] 164 457 293
9 8 320] 320 18,629 745] 145 890 570 0.467| 149 415 266
10 9 370] 370 18,629 745] 145 890 520 0.424] 157 378 221
11 10 910] 910 18,629 745] 145 890 -20 0.386] 351 343 -8
12 11 320] 320 18,629 745] 145 890 570 0.350] 112 312 200
13 12 370] 370 18,629 745] 145 890 520 0.319] 118] 284 166
14 13 320] 320 18,629 745] 145 890 570 0.290 93] 258 165
15 14 320] 320 18,629 745] 145 890 570 0.263 84| 234 150
16 15 800] 800 18,629 745] 145 890 90 0.239] 192 213 22
17 16 320] 320 18,629 745] 145 890 570 0.218 70 194 124
18 17 320] 320 18,629 745] 145 890 570 0.198 63 176 113
19 18 370] 370 18,629 745] 145 890 520 0.180 67 160 94
20 19 320] 320 18,629 745] 145 890 570 0.164 52| 146 93
21 20 269] 269 18,629 745] 145 890 621 0.149 40| 132 92
22 21 370] 370 18,629 745] 145 890 520 0.135 50 120 70
23 22 320] 320 18,629 745 745 425 0.123 39 92 52
24 23 320] 320 18,629 745 745 425 0.112 36 83 47
25 24 370] 370 18,629 745 745 375 0.102 38 76 38
26 25 800] 800 18,629 745 745 -55 0.092 74 69 -5
27 26 320] 320 18,629 745 745 425 0.084 27 63 36
28 27 370] 370 18,629 745 745 375 0.076 28 57 29
29 28 320] 320 18,629 745 745 425 0.069 22 52 29
30 29 320] 320 18,629 745 745 425 0.063 20 47 27
31 30 240] 240 18,629 745 745 505 0.057 14 43 29
Total 2,962] 11,899] 14,861 [ 558,870] 22,355] 3,052] 25,407 10,546 6,778] 8,281 1,503

FIRR 16.2%

NPV(B-C) 1,503

NPV(BIC) 122.2%
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IRRETE Z (SITEKI&PLUMBUNGAN: CERZ%L)

Outflow Inflow Net Cash Present Value
tem Flow
Construction Energy | Financial Outflow | Inflow

Cost 0&M | Total Generation| Revenue CER Total PV factor © ®) Net Flow
Year 10°Usb | 10°usD | 10°USD MWh | 10°USD | 10°USD | 10°USD 10°USD 10°UsD | 10°usD | 10°UsSD
1 2,962 2,962 0 2,962 1.000] 2,962 o] -2,962
2 1 320 320 18,629 745 o] 745 425 0.909] 291 677 387
3 2 320] 320 18,629 745 o] 745 425 0.826] 264 616 351
4 3 370] 370 18,629 745 o] 745 375 0.751] 278] 560 282
5 4 320] 320 18,629 745 o 745 425 0.683] 219] 509 290
6 5 800] 800 18,629 745 ol 745 -55 0.621] 497 463 -34
7 6 370] 370 18,629 745 o] 745 375 0.564] 209 421 212
8 7 320] 320 18,629 745 o] 745 425 0.513] 164 382 218
9 8 320] 320 18,629 745 o] 745 425 0.467| 149 348 198
10 9 370] 370 18,629 745 o] 745 375 0.424] 157 316 159
11 10 910] 910 18,629 745 o] 745 -165 0.386] 351 287 -64
12 11 320] 320 18,629 745 o] 745 425 0.350] 112 261 149
13 12 370] 370 18,629 745 o] 745 375 0.319] 118] 237 120
14 13 320] 320 18,629 745 o] 745 425 0.290 93] 216 123
15 14 320] 320 18,629 745 o 745 425 0.263 84| 196 112
16 15 800] 800 18,629 745 o 745 -55 0.239] 192 178 -13
17 16 320] 320 18,629 745 o 745 425 0.218 70 162 93
18 17 320] 320 18,629 745 o 745 425 0.198 63 147 84
19 18 370] 370 18,629 745 o 745 375 0.180 67| 134 67
20 19 320] 320 18,629 745 o 745 425 0.164 52| 122 70
21 20 269] 269 18,629 745 o 745 476 0.149 40 111 71
22 21 370] 370 18,629 745 o 745 375 0.135 50 101 51
23 22 320] 320 18,629 745 o 745 425 0.123 39 92 52
24 23 320] 320 18,629 745 o 745 425 0.112 36 83 47
25 24 370] 370 18,629 745 o 745 375 0.102 38 76 38
26 25 800] 800 18,629 745 o 745 -55 0.092 74 69 -5
27 26 320] 320 18,629 745 o 745 425 0.084 27 63 36
28 27 370] 370 18,629 745 o 745 375 0.076 28 57 29
29 28 320] 320 18,629 745 o 745 425 0.069 22 52 29
30 29 320] 320 18,629 745 o] 745 425 0.063 20 47 27
31 30 240] 240 18,629 745 o] 745 505 0.057 14 43 29
Total 2,962] 11,899 14,861 [ 558,870] 22,355 0] 22,355 7,494 6,778] 7,025 246

FIRR 11.0%

NPV(B-C) 246

NPV(BIC) 103.6%
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IRRETEE (D65 : CERHY, 5USD/IKCO2)

Outflow Inflow Net Cash Present Value
tem Flow
Construction Energy | Financial Outflow | Inflow

Cost 0&M | Total Generation| Revenue CER Total PV factor © ®) Net Flow
Year 10°Usb | 10°usD | 10°USD MWh | 10°USD | 10°USD | 10°USD 10°USD 10°UsD | 10°usD | 10°UsSD
1 2,747 2,747 0 2,747 1.000] 2,747 o] -2,747
2 1 96 96 9,931 397 39 436 340 0.909 87 396 309
3 2 96 96 9,931 397 39| 436 340 0.826 79| 360 281
4 3 111 111 9,931 397 39| 436 325 0.751 83| 328 244
5 4 96 96 9,931 397 39| 436 340 0.683 66| 298 232
6 5 240 240 9,931 397 39| 436 196 0.621] 149 271 122
7 6 111 111 9,931 397 39| 436 325 0.564 63| 246 183
8 7 96 96 9,931 397 39| 436 340 0.513 49| 224 174
9 8 96 96 9,931 397 39| 436 340 0.467 45| 203 159
10 9 111 111 9,931 397 39| 436 325 0.424 47| 185 138
11 10 273|273 9,931 397 39| 436 163 0.386] 105 168 63
12 11 96 96 9,931 397 39| 436 340 0.350 34| 153 119
13 12 111 111 9,931 397 39| 436 325 0.319 35 139 104
14 13 96 96 9,931 397 39| 436 340 0.290 28] 126 98
15 14 96 96 9,931 397 39| 436 340 0.263 25 115 90
16 15 240 240 9,931 397 39| 436 196 0.239 57] 104 47
17 16 96 96 9,931 397 39| 436 340 0.218 21 95 74
18 17 96 96 9,931 397 39| 436 340 0.198 19 86 67
19 18 111 111 9,931 397 39| 436 325 0.180 20 78 58
20 19 96 96 9,931 397 39| 436 340 0.164 16 71 56
21 20 118] 118 9,931 397 39| 436 318 0.149 18 65 47
22 21 111 111 9,931 397 39| 436 325 0.135 15 59 44
23 22 96 96 9,931 397 397 301 0.123 12 49 37
24 23 96 96 9,931 397 397 301 0.112 11 44 34
25 24 111] 111 9,931 397 397 286 0.102 11 40 29
26 25 240 240 9,931 397 397 157 0.092 22 37 15
27 26 96 96 9,931 397 397 301 0.084 8 33 25
28 27 111 111 9,931 397 397 286 0.076 8 30 22
29 28 96 96 9,931 397 397 301 0.069 7 28 21
30 29 96 96 9,931 397 397 301 0.063 6 25 19
31 30 72 72 9,931 397 397 325 0.057 4 23 19
Total 2,747] 3,607] 6,354| [297,930] 11,917 813[ 12,731 6,377 3,897] 4,080 182

FIRR 10.8%

NPV(B-C) 182

NPV(BIC) 104.7%
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IRREIEEZ (FDth6ih S CER#HY, 10USDIACO2)

Outflow Inflow Net Cash Present Value
tem Flow
Construction Energy | Financial Outflow | Inflow

Cost 0&M | Total Generation| Revenue CER Total PV factor © ®) Net Flow
Year 10°Usb | 10°usD | 10°USD MWh | 10°USD | 10°USD | 10°USD 10°USD 10°UsD | 10°usD | 10°UsSD
1 2,747 2,747 0 2,747 1.000] 2,747 o] -2,747
2 1 96 96 9,931 397 771 475 379 0.909 87| 432 344
3 2 96 96 9,931 397 771475 379 0.826 79 392 313
4 3 111 111 9,931 397 771475 364 0.751 83| 357 273
5 4 96 96 9,931 397 77| 475 379 0.683 66| 324 259
6 5 240 240 9,931 397 771475 235 0.621] 149 295 146
7 6 111 111 9,931 397 771475 364 0.564 63| 268 205
8 7 96 96 9,931 397 771 475 379 0.513 49| 244 194
9 8 96 96 9,931 397 77| 475 379 0.467 45| 221 177
10 9 111 111 9,931 397 77| 475 364 0.424 47| 201 154
11 10 273|273 9,931 397 77| 475 202 0.386] 105 183 78
12 11 96 96 9,931 397 77| 475 379 0.350 34| 166 133
13 12 111 111 9,931 397 77| 475 364 0.319 35 151 116
14 13 96 96 9,931 397 77| 475 379 0.290 28] 138 110
15 14 96 96 9,931 397 77| 475 379 0.263 25 125 100
16 15 240 240 9,931 397 77| 475 235 0.239 571 114 56
17 16 96 96 9,931 397 77| 475 379 0.218 21 103 82
18 17 96 96 9,931 397 77| 475 379 0.198 19 94 75
19 18 111 111 9,931 397 77| 475 364 0.180 20 85 65
20 19 96 96 9,931 397 77| 475 379 0.164 16 78 62
21 20 118] 118 9,931 397 77| 475 357 0.149 18 71 53
22 21 111 111 9,931 397 77| 475 364 0.135 15 64 49
23 22 96 96 9,931 397 397 301 0.123 12 49 37
24 23 96 96 9,931 397 397 301 0.112 11 44 34
25 24 111] 111 9,931 397 397 286 0.102 11 40 29
26 25 240 240 9,931 397 397 157 0.092 22 37 15
27 26 96 96 9,931 397 397 301 0.084 8 33 25
28 27 111 111 9,931 397 397 286 0.076 8 30 22
29 28 96 96 9,931 397 397 301 0.069 7 28 21
30 29 96 96 9,931 397 397 301 0.063 6 25 19
31 30 72 72 9,931 397 397 325 0.057 4 23 19
Total 2,747] 3,607] 6,354] [297,930] 11,917 1,627] 13,544 7,190 3,897] 4,415 517

FIRR 12.3%

NPV(B-C) 517

NPV(BIC) 113.3%
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IRRETEE (ZDftheihsm : CER%ZL)

Outflow Inflow Net Cash Present Value
tem Flow
Construction Energy | Financial Outflow | Inflow

Cost 0&M | Total Generation| Revenue CER Total PV factor © ®) Net Flow
Year 10°Usb | 10°usD | 10°USD MWh | 10°USD | 10°USD | 10°USD 10°USD 10°UsD | 10°usD | 10°UsSD
1 2,747 2,747 0 2,747 1.000] 2,747 o] -2,747
2 1 96 96 9,931 397 o 397 301 0.909 87 361 274
3 2 96 96 9,931 397 o] 397 301 0.826 79| 328 249
4 3 111 111 9,931 397 o] 397 286 0.751 83| 298 215
5 4 96 96 9,931 397 o] 397 301 0.683 66| 271 206
6 5 240 240 9,931 397 o] 397 157 0.621] 149 247 98
7 6 111 111 9,931 397 o] 397 286 0.564 63| 224 162
8 7 96 96 9,931 397 o] 397 301 0.513 40| 204 155
9 8 96 96 9,931 397 o] 397 301 0.467 45| 185 141
10 9 111 111 9,931 397 o] 397 286 0.424 47| 168 121
11 10 273|273 9,931 397 o] 397 124 0.386] 105|153 48
12 11 96 96 9,931 397 o] 397 301 0.350 34| 139 106
13 12 111 111 9,931 397 o] 397 286 0.319 35 127 91
14 13 96 96 9,931 397 o] 397 301 0.290 28] 115 87
15 14 96 96 9,931 397 o] 397 301 0.263 25| 105 79
16 15 240 240 9,931 397 o 397 157 0.239 57 95 38
17 16 96 96 9,931 397 o 397 301 0.218 21 86 66
18 17 96 96 9,931 397 o 397 301 0.198 19 79 60
19 18 111 111 9,931 397 o 397 286 0.180 20 71 51
20 19 96 96 9,931 397 o 397 301 0.164 16 65 49
21 20 118] 118 9,931 397 o 397 279 0.149 18 59 42
22 21 111 111 9,931 397 o 397 286 0.135 15 54 39
23 22 96 96 9,931 397 o 397 301 0.123 12 49 37
24 23 96 96 9,931 397 o] 397 301 0.112 11 44 34
25 24 111] 111 9,931 397 o 397 286 0.102 11 40 29
26 25 240 240 9,931 397 o 397 157 0.092 22 37 15
27 26 96 96 9,931 397 o] 397 301 0.084 8 33 25
28 27 111 111 9,931 397 o 397 286 0.076 8 30 22
29 28 96 96 9,931 397 o 397 301 0.069 7 28 21
30 29 96 96 9,931 397 o] 397 301 0.063 6 25 19
31 30 72 72 9,931 397 o] 397 325 0.057 4 23 19
Total 2,747] 3,607] 6,354| [ 297,930] 11,917 0] 11,917 5563 3,897] 3,745] -153

FIRR 9.3%

NPV(B-C) 153

NPV(BIC) 96.1%
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Approximate operating margin 0 0 00
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E; 1 (t-COzeq/yr) = FC,  (TJlyr) X CEF, (t-C/TJ) x { FCO, (%)/100} x CC (t-CO,eq /t-C)

[Equation 1]
(hiPPOOOOODO
E;_« (t-COzeqlyr) = PG« (TJyr) / { PEj(%)/100}
X CEF, (t C/TJ) x { FCO; (%)/100} x CC (t-CO.eq /t C) [Equation 2]
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CEFR= 00000000000 Carbon Emission Factor[TJ IPCCCO 00000

FCO,= 0000000000 Fraction of Car bon Oxidized D IPCCCO OO0 OO
CC=00-0000000000O00CO,UnitConversion Coefficientl]  44/12 t-C to t-CO.eq
PG «=00000 kOOOODOOODOOOODO O Electricity Generation
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PE=000000000O0DOOOOPant Efficiencyd

Approximate Operating Margin<E o> 000000000 0O0OO:

<E om> (t-COgG.‘]/MWh) =2z (k){Z (j)Ej_k (t—Cogeq/yr)}
| Z (K) [ [l—{ PSC_k (0/0)/100}] X 2 (j){PGj K (MWh/yr)}] ] [Equation 3]
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E « O 0[Equation1] 0000 [Equation2]0 00000000
k=PT.IP,PT.PJB,PLN, IPPsO 00 O0O0OOO

PSC y= 0000000 O0O0ODOO0ODO DO Average Percentage of Self Consumption(d

gogorPPO PSCOUODOODOODOODOODOODOOOOODODOODOOOODOOO0OO0

b pPINOODOOOOOM
PG =0000000000000000000 0 Electricity Generation

Build Margin 0 0O O

Eij_x (t-COzeq/yr)
= PCi,j_k (MW) X { CFi,j_k (%)/100} x 8,760 (h/yr) X UCC(TJ/MWh)
1 { PE; (%)/100} x CEF; (t-C/TJ) x { FCO, (%)/100} x CC (t-CO,eq /t-C) [Equation 4]
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Cr,«=00000kOO0OO0OO0OO0O0OO0O0O0O 000000 Q0O Capacity Factor
UCC= 00000000000 Unit Conversion Coefficientd]  0.0036 (TYMWh)
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CEFR=00000000000Carbon Emission Factor[(J IPCCCO OO0 OO0
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CC=00-000000000D0O0d0OdCO,UnitConversion Coefficientl]  44/12 t-C to t-CO.eq

Build margins 0 <E gys> 0 <E pwaoe>0 00000000000

(i) The average of 5 most recent plants
<E_pus> (t-COeg/MWh)
= 2 Bk (t-COa/yr)] / Z (5 [{1-PSCij « (%)/100} x PGi; « (MWh/yr)]
[Equation 5]
(i) The average of the greater (in MWh) of the most recent 20% of existing plants
<E_pwm20%> (t-CO20/MWh)
= 2 owEij k (t-COalyn)] / Z (200)[{ 1-PSCij « (%)/100} X PGi; « (MWh/yr)]
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[Equation 6]
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PGi; k = PCij (MW) x {CFi,i k (%)/100} x 8,760 (h/yr) [Equation 7]
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Build margin<E_gy>0 O [Equation5,6|0 1 000000000000

<E gw> (t-COz&]/MWh)
=min. {<E_BM5> (t-COzeq/M Wh), <E Bm20%> (t-COzEC{/MWh)} [Equation 8]

“Approximate Operating Margin® 0 “Build Margin"O 0O 00000 <E og>0 O [Equation4,8] [
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<E_op>(t-CO,eq/MWh)
={<E_om> (t-CO,eq/MWh) + <E gy > (t-CO,eq/MWh)} / 2 [Equation 9]
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000 Weighted averageemission 0 0 0 0O

Weighted operating margin, <E_ w>0 0000000000

<E_WA> (t-COzEC]/MWh) =3 K) [Z (j)[Ej_k (t—COzeq/yr)]
/1 [1-{PSC_ (%)/100}] X = , {PG; « (MWhiy}] ] [Equation 10]
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The emission intensity coefficient, <E_pasaine™, 1S thus obtained as:

<E>paseiine (1-CO.0/MWh)
=min. {<E_OM> (t-COzeC]/MWh) +<E wa> (t-COzm/MWh)} X [1-{ PSC_|R h (%)/100}]
[Equation 11]
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<E_ ow> 0 <E wa> 00000 [Equation9] O [Equation10] 000000000 OO0COO.
PSC s 0000000000000 OPTIPOOOOOOOOOOOOOOOOOOOO
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SITEKIO PLUMBUNGAN O O OO O0OOO0OOO0OOOOOOOOOOOOOOO EODODO
agooogon

E (t-CO.eq/yr) = <E>pasdine (t-CO.eq/MWh) x SPCG(MWh/yr)
[Equation 12]
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“ Approximate operating margin“ O

<E om>=0.899 (t-COg/M Wh)

“Build margin“C O

<E guw >=0.855 (t-COz/MWh)

“ Approximate operating margin” and “build margin’ O O O O

<E og>=(<E_om >+<E gy >)/2 = (0.899+0.855)/2=0.877 t-CO,/MWh

0 O O Weighted average emissions [1 [

<E_wg > = 0.783 t-CO,/MWh
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<E>pasdine = <E_wg > = 0.783 t-CO,/MWh

gbobobobobobobobo

SITEKIO PLUMBUNGAN O OO DO OO
0.783 t-CO,/MWh x (1-0.0037) x 18,629 MWh/y = 14,533 t-CO,eqly
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0.783 -CO,/MWh x (1-0.0037) x 9,931 MWh/y = 7,747 t-COeqly
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ID Data Data Data Measured (m), | Recording | Proportion How will the data For how long Comment
number | Type | variable unit calculated (c) frequency of data to be archived? is achived data
or be (electronic/ paper) to be kept
estimated (e) monitored
1 Power exported = KWh M Daily Full (100% | Paper 4 years after
by the Siteki, E s during the | (Only sales records | verification
2 Power exported = KWh month) can be verified)
by the
Plumbungan
project, E_p
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ROI: The Republic of Indonesial] GR: Government Regulation] DP: Decree of the President
DME: Decree of the State Minister for Environment
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