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3.2

CAR

NAVE OF SYSTEM

SERUICE
ARFL

Upper Chice RIS
H

iz

Arayac-dulzg [8est
TOTAL (3 Systents)

TOTAL (25 Systems)

SERUICE

NAVIE OF SYSTEM AREA

(na}
Tocos Yorkc RIS (2 Syserms] 7084
Toras Sur RIS (3 Syswms) 2805
Weseliz RIS 1453
Artwragen RIS 3420
ArbayoareDicalo RIS 2 Syste ms) 6402
San | aoizn-Lamulec KIS 2 ystems) 3594
Lower Agne RIS 7509
Jgne-Sinoca ar RIS (2 Sysersi 12563

SERVICE
ARLA
(13}

UFRIS
NAME OF SYSTEM
Distict|
Distict
Distiet Il
Dhstict I

TOTAL

24962

239

298¢
281
102532

REGION T

NAVE DF SYSTEM

SERVICE
AREA

N.eva Ecia Pmp 15
Nisalir Cre ek 15
Pampanga RIS

TOTAL 16 Syslems)

(12}
e, T mas-Upmer Lagsit KIS =
Neyom Byt RS (2 Sylerey 193
Colo-Caubiman-Layac Balsik 213 1021
{2 Systes)
Potaz-Guniain RIS 12 Syt ms) 4004
Argebblasn RIS(2 ystans) 31,485
Tatke»Sarn MguekClonel RIS 5301
2 Syterms)
Cenling RIS

REGION 1V

NAVE OF SYSTEM

ArmoyPetzk-Nongpong RIS 2 Systs 1y
L law RIS

CegureyRIS

P de-Bansud FIS (2 Systems)

Cavite FLIS {15 Systeim)

Laguns FLIS {5 Systems|

Baco-Bucayac / Mag-Aswang Tub g 3US

Gentingas RIS
Pagkahan RIS
Walalgao-Batang-Baang RIS (2 Systems;

YETE)

Sa. Cruz! Meaacar RIS |3 Systeirs)

S Mariz-blayo" RIS 13 Systerms)
TOTAL (45 Systems)

REGION V1

NAVE OF SYSTEM

“Adan-2ar aln.yan RIS (2 Gyo 1t
9.¢ RISI2 Syt )
o RIS

Baraba'a RIS (2 Syslarrsi

usas IS
Barolac Yiejo 25
Bage RIS
Pang plan RIS
Sbalorligoaar KIS
TOTAL (12 Systems)

ARMM)
SERVICE

MNAVE OF SYSTEM ARCA

(na)
Alp RIS 3101
Talayan !Pagalurgan RIS 14102

12 Gystere)

Kabt nan RIS 914
Rugnan RIS 2500
TOTAL(S Systoms) 15987

NAME OF SYSTEV

iy
TOTAL {4 Systems) 85,370 3
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llig

3agga0
Iqu g-Alcalar
San

Tumauini 15

N Botgaliay 1S
Sanurbur Crek 1
Saus RIS { Visilacion RIS

(23t nm)
Vallig RIS

-Arulung AS

Cahagan IS

Vhgapi
TOTAL {16 $ystems)

SERVICE
NAME GF 3727EN Al NANE GF SY3TEN AREA
(ha; iha)
apryro-Amlng I Enst I aogio- HIt, EH
Zinarw 2015 T grreHiTagyenan-inaringr RIS 352
_ower Cheu RIS 13Syslens)
Solars PIS 7 irasanzuan HIS Dast 1) say RS 2803

L v -Cabusac PIS

Rinconzda iegrarsd 1S (3 Sysers]

Valioo-No is-gsor g-Hbi RIS
15,8l
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+3an Fancisoo RIS
e

7 Sysle
TOTAL {16 Systems;

TOTAL

Number of Systems

Service Area, ha

Number of Responsibility Center

204
116
704,746

SERVICE
AREX
thay
Pongs: RI3 300
Lant s 2255
B30 RIS 2182
Blo RIS 1802
Hitra Y HIorgos Les-ay KIS 1105
Sytem
Bali-e-lbavon-Giouga (B3] RIS 1715
Bnahazn-Thak RIS (4 Sysens) 6394
Daquizan-Guinzrorn IS 2062
38yslone)
TOTAL {17 Systems} 19,036

NSME OF SYSTEN

SERVICE
ARER

hay
Bahol I£ / Capayas|$ (2 Svsters 4925
TOTAL {2 Systems) 4928
BEGION 1X
ECRUICT
NAME CF SYSTEN ARTA
)
Sbuguzy valley RIS RE]
SelugD 2o RIS(2 Syskems) 882
Lsbanga- RIS 3195
TOTAL 4 Systems) 15,162

SERUICE
BREX

iy
Cabadberan /Tagubc RIS 3213
Ardanan RIS 5002
Canilar RIS 1785
T RIS 3713
Giwona RIS 2,163
S nilao s 250
Lawer Ausar FIS 6163
TOTAL (7 Systems) 24601

NAME OF $Y3TEN

RasasKoys RIS
Vulela RIS
Plangui RIS
wanupal RIS
Larancing RIS
B.bunawan RIS

TOTAL (S Systems) 26003
REGLON X1
SERVICE
NAME GF SYSTEN MREC
iha}
o6

LasarigrLitugarore <ty [LA_KG RIS
{3 Sy

1 upon 915

Bani RIS

SaugRIS (2 Syseensi
TOTAL (9 Systems]

32161

N&MF CF

SERWICE
BRER

tha)
Lburgan RS 9,163
Lerrbaveng-Taouwor g RIS 12,105
12Spelene)
Wlang-talasila 21512 Sy ems) 719
Kebacen Rl 4423
Ala RIS 1207
Bznga-le-bel RIS (2 Systems; 6113
Sluay-Bazgar RIS(2 Systems) 1420
ar daga RIS 5562
TOTAL {13 Systems; 59028

NA Anln Rerp2 060
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3.2.1 NA

NA Nat Blonligat iAdnmitn a sni o

N A 31
3-1
m ni s kW
LURO
4.0
TabSBkppawpal -1 2264 50 6 6
Chi Mai Cal 6 .97 12.0 66
i Mai nnaCa . 10.0
, 1.8
Apayao |Chi GobgMabn aCan 9 .06 15 19
: 1.8
Chi GobgMabn acanrn 9 .76 15 19
da i c-1 8 .86 12.0 76
Queng Maian alC- . 10.0
, 17.0
AgnMi n a at 4 .05 5%
8.0
, 17.0
AgnMi n a at 6 .45 8.0 81
[ 5.0
Pangasinalein acan 8 .66 i 28
. 5.0
AgnMi n a a8 8 .06 28
2.5
AgnRb S 5.00 11. 38 45
. _ 6.0
Tarl ac |Cammb M&anal -1 1011 13 48
S HhghnalCal 4 .30 19.0 43
ou g hna Ca . 14.0
Magat C 2 .08 10. 49 28
[ b é
SabeldMagatD 9 .00 10. 22 78
Magat F 3 .08 10. 86 38
Balaa gn Dam 3000 23.80 5, 2
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20.0
Sanaf Relin Ma a-th a | 4 .00 6.0 58
16.0
Bul acamnBusst MaianalC- 1 5.00 421
12.0
16.0
Busst MaianalC- 2 4 .00 29
10.0
9.0
TRIMIi n aCan 1575 5 0 1,0
Pampamga :
20.0
PriMin aCan 6 .00 8 3
10.0
15.0
Panaada nM&anal 6 .77 5 0 74
Neva Ec¢ija :
Pamga RIS 47 13. 83 50
Ma say w 2500 40. 00 8,0
] Chi BbS-1 22001 4.00 70
Kal i nga
Chi BRbS- 2 8 .55 12. 00 82
26, 672kW 26
Sout h
MarlbRi ver 2200 3.25 572
Cotabato
Mi r Bam 253PR 1. 00 20
DabdellSu
Balakay Dam 1000.|0 0. 60 48
Lanao del ]
Li aangRi ver 12500 11. 80 11,08
Sur
13, 054kW 4
BaolSR1 13055 1. 45 153
Leyte
BaolSR2 55003 1.92 86
1,0 Bkw 2
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N A 3-2
26 2.7 kW 4 1.3 kw
2 0.1 kw
32 4 kW
N A
N A
3-2
3-2
kW
Apayao 5 2,382 o
Pangasinjan 5 2,811 o
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LURO | saber a 5 7,48 o
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Neva Ecil|j a 3 9,26 o
Kal i nga 2 1, B2 o
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Sout hab @obt 1 52
MI NDANA |Dabdell Sulr 2 6 3
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Regn o
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" Legend

1 Province
2 Number of Potential Site
: — 3 Sum of Generating Output
1 LA UNION Claveria i 1 KAL'NGA
2 4 e : ;" 2 11
3 650kW . 1 e 3 4, 100kW 1 ISABELA
o, /14 gt 2 B
1 TALRAC ) b rtanen
s i 1 PANGASINAN 3 8. 820KW
2 4 ;3 N 9
i S e | i Hasiguran 9 5
Jiigan R 3 2. 460KW 1 NUEVA ECIJA
1 ZAMBALES S 2 5
/ ; N 3 3, 400kW
2 6 IS # '\';\'n.i;ilﬂ“ 4
3 290kW T Sl o
e } docat” < (‘j r!sl:nd
1 BULACAN L 1 LEYTE
2 4 b4 \ﬂ ke 2 7
. v pf;;?m'ix.\ L
3 3, 000KW T L mﬁn" 3 1, 770kW
Busuanga s [ / ] Mag’hi?‘\\‘ % ‘
island 1 4 k74
"“iLfL?CA(AMJAN A1 *0ana 1 CEBU
1= GROUP a5 |
4 2 1
= 3 190kW
‘SE‘I‘ an Jose
EUEFTHEED) 1 NEGROS 1 BOHOL
2 65 2 3
2 3
3 39, 890kW 3 7 30kW 3 3, 100KW
3-3

According to the potential survey result

No.of Sites : More than (>)65 sites
Net potential : = 40 MW

Net annual energy : = 254 GWh/year
(PF=73%,265days)

|

@ Reduction of CO2 Emission

254,000MWh x0.6 t/MWh/year [ Emission Factor
= 152,400 tCO2/year

34
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3-4 3-5 Regino
3-5
36 Rg 0
3-4
kW kW
La ign %R 66 %6 18
Pansgaan 5 7 .9%) , 6 .9% 4 9
Kalgan 11 16 %9 4, 00 10 %3 33
| sahbe 8 12 %3 6, 82 17 %1 88
Tarl ac 4 6 . 9% 50 1.% 18
Zanba 6 9 .% 20 0 .9% 48
NuebBaija 5 7 .9%) 3,0p 8 .% 60
Bulaac 4 6 .%2 3,00p 7 .9% 70
Leyte 7 10 %8 1,0 4 .% 28
Bohol 3 4 .9% 3,0p0 7 .98 1,0
Cebu 1 1.% 10 0 .9% 10
Negsr o 3 4 % 78 1.9% 28
Mi nndoa 4 6 .%2 12,019 32 %1 3, 8
65 1 0% 39,089 1 099
35 Regino
Regi on
kW kW
Re gni & 9 13 %8 3,01 7 .98 38
Regni 2 19 29%2 10,092 27 %4 58
Regni 8 19 29 %P2 7,08 18 %R 38
Regni @ 7 10 %8 1,0(p7 4 .%4 28
Regni 8 10 %8 4, 0R 10 %1 517
Regni9o 13 4 6 . 9% 12,079 32 %1 3, 8
65 1 0% 39,089 1 0%
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BTarcl a
OZambsal e
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BlLegt
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O : Done O Exist O ZT100ki
X - Not done x :Not exist x : <IO0kW
Potential sites in Philippines Evalualion
. . . . Plant Max i mum Site Discharge Max imum
No Site Name Province Type of Potential site Head Discharze Oulput Survey Record i Other
il CMS kW 1) 2 3 @) i S0EIE
1 Rizal (NE) Nueva Eci ja 6. 00 O @) O (@] * B EEHERE 7 E TG
2 Agno-1 Pangasinan 5.00 (@) (@) (o) (@) *EMEEMEE £ R
3 Agno-2 Pangasinan 4. 00 @) (@) O O K REERERE &=
4iAngat south-1 Bulacan Type I 3. 80 10. 00 300 O O O O
6iCamiling-2 Tar lac Type I 6. 00 4.50 210 @) O ) O
7iAngat north Bulacan Type I 4.00 5.00 160 O @) @) O
8iAngat south-2 Bulacan Type I 4.00 6.00 190 O O O O
9iCami | ing-1 Tar lac Type I 4.00 4.50 140 O @) @) ®)
5iAmburayan-2 La Union zoM BEREREFRAIR 7.00 4.00 220 O @) [@) X ISR ETBERRN A DE
10;UCRIS Intake Kalinga Typell 7.00 39.00 2,140 O @) @) X M ADLDKERDEE S
11iBAO DROP LEYTE Type I 16.00 5.00 630 O [@) [@) X HEREMNGHEY
12iUCRIS 7 Kalinga Type [ 23.00 3.30 600 O O @) X hE DK AR E Y
13iSHC Isabela Type I 6. 00 10.00 470 O @] O X BB EREREL
14iMagsaysay dam Tarlac Typell 1.00 15. 00 120 @) O @) X HERBEEHTE Y
15iAmburayan-1 La Union Type I 4.00 3.00 90 @] O X
16iA.A.R.D Bulacan TypeIl 10. 00 30.00 2,350 O X
17iBucao-1 Zambales TypeIl 0.00 4.00 0 @] X
18iBucao—2 Zambales Type I 5. 00 3.75 150 @) X
19iBagsit-1 Zambales Type I 3.60 1.75 50 O x
20iBagsit-2 Zambales Type I 2.00 1.75 30 O X
21iBagsit-3 Zambales Type [ 1.50 1.00 10 O X
22iBagsil Laleral Zambales Typel 3.60 1.75 50 O x
23iAgno dam Pangasinan Typell 5. 00 20.00 780 O X
24iDipalol-4 Pangasinan Type [ 9.50 1.25 90 O X
25iDipalo dam Pangasinan Typelll 15.30 5.00 600 O x
26iTagdin-1 La Union Typell 1.00 40. 00 310 O X
27iTagdin-2 La Union Type I 1.00 4.00 30 O X
28iSan Jose Nueva Eci ja Type I 15. 00 7.50 880 ©) X
29iPRISI Nueva Ecija Type [ 3.00 10.00 240 O X
30iPenaranda dam Nueva Ecija Type I 1.00 25.00 200 O x
31iMagat A Isabela T BERFEEFFA 5. 00 52.00 2,040 O X
32iMagat B Isabela oM BIRBREFRFIR 5.00 39.00 1,530 O x
33iBal igatan2 |sabela TypeIl 3.00 20.00 470 @] x
34:UCRIS 1 Kalinga Type I 10.00 2.70 210 O X
35:UCRIS 2 Kalinga Type [ 6.50 2.70 140 O X
36:UCRIS 3 Kalinga Type I 4.00 2.00 60 O x
37:UCRIS 4 Kalinga Type I 7.00 1.50 80 O X
38:UCRIS 5 Kalinga Type [ 10.00 2.70 210 O x
39:UCRIS 6 Kalinga Type [ 6. 00 1.00 50 O x
40:UCRIS 8 Kalinga Type I 7.00 8.00 440 O X
41:UCRIS 9-1 Kalinga Type [ 2.00 3.00 50 @) X
42:UCRIS 9-2 Kalinga Type [ 5.00 3.00 120 O x
43:PIKAS DAM LEYTE Typell 4.50 4.00 140 @] X
44:DAGUITAN DAM LEYTE Typell 2.00 2.00 30 O x
45:MARABONG DAM LEYTE Typell 3.00 3.00 70 O X
46 :BURAUEN DAM LEYTE Typell 1.50 2.00 20 O X
47:BAO DIVERSION DAM LEYTE Typelll 3.00 3.00 70 O x
48iCAN ASUJAN DAM CEBU Typell 16. 00 1.50 190 O X
49:MARINAO DAM BOHOL Typell 10. 00 6.00 470 O X
50:BOYONGAN DROP BOHOL Type I 70.00 3.50 1,920 O x
51:BOYONGAN DAM BOHOL Typell 15.00 6.00 710 O X
52:CALANGO DAM NEGROS Typell 24.00 1.75 330 @] X
53:NASING-1D DAM NEGROS Typell 24.00 1.75 330 O x
54:DAUIN DAM NEGROS Typell 12.00 0.70 70 @) X
55iCamil ing-3-12 Tar lac (No inspection) 2.00 4.50 70 X
56iPenaranda Nueva Ecija (No inspection) 300 x
57iMagat C Isabela (No inspeclion) 2.80 39.00 860 X
58 :iNMC1 Isabela (No inspection) 3.00 34.00 800 X
59:NMC2 Isabela (No inspection) 8.50 6.00 400 x
60:Tumauini |sabela (No inspeclion) 250 X
61:HENABIAN LEYTE (No inspection) 810 X
62:Marbel Mindanao (No inspection) 22.00 3.25 560 x
63iMiral dam Mindanao (No inspection) 25.23 1.00 200 X
64:Balutakay dam Mindanao (No inspection) 100. 00 0.60 470 X
65:Liangan dam Mindanao (No_inspection) 125.00 11.80 11,560 X
fypg I 25 (Total amount of maximm output : ki) 39, 890 b4 15 14 8
Type I 7 (Total number of potential sites) 65
Typell 19
DM (BERFE T F/FH) 3
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51 (2 03-2 070 M v
2 039 2004 2 050 2 06D 200 3 5
Coal 143 51 2 155 4385 1 £532 8 1 40991 8 144 1,76 143008
Qi - Based 34 B35 8 45 9814 20216 4 17114 5% 21928 195808
Combin_d Cycle 4875 7 3487 906 8 2388 @ 6 5823 3243
Diesel 21 89 2 2,6 81®4 19107 2 13150 8 13 48B3 1526 23 81.29
Gas Turbin & 1,7 3 183 14 3 0 771
Oi-Th emal 8828 1,1 6,000 188 & 1574 8 1918 1248
Natural Gas 131 94 @ 123 8467 1 @609 7 136596 18,7 84| 17387 8
Geoth gmal 26 04 6 30 347 27422 8 35194 T 36 090 32 83 %
Hydro 38 47 % 42 9879 43312 2| 54922 T 45 6,20 47 92 8 18.8%
Oth eRenewble
(Wind,Solar) 174 8 532 8 5B2 428 2
Total 373 64 3 398 5R2 4 ®267 9 4 P4146 436 1,93 418936 10 @
52 (20 B-2 070 M v
2003 2 04 20 6 20 6 2007] 3 5
Coal 5 8,626 64 @77 6 89 8 7 86 8 8 4428 7366
Qi - Based 1,8 6,363 1,99 708 1798 8 12 87 6 14 7,089 15957
Combin _d Cycle
Diesel 14 85 164 383 1484 3 11670 13 3,868 13900 27.6%
Gas Turbines 4 (36 8 P94 238 19 9,045 110 3
Qi - Thermal 3 3582 26 @31 2853 1583 1 3136 1954
Natural Gas 0 0
Geothermal 6,3 6954 6,33 317 62 B3 7 61 02 @ 57 4878 6,0 81 3
Hydro 3 ®33 3 277 271 8 280 9 2 997 281 @8 72.49
Other Re nwble
(Wind,Solar) 0 0
Total 8,8 4,186 9,01 ®79 8683 % 8137 2 8,1 0,5D2 83 056 10 @
5-3 (2 0302007 M v
2003 2 04 206 20 6 2007] 3 5
Coal 18 387 189 412 152 31 8 148 18 2 152 624 151 37 4
Oi - Based 53 1,185 6,58 $22 382517 2991 8 3,6 6,187 3496 2
Combin d Cycle 4 385 73 837 90,6 8 2880 6 5834 3243
Diesel 3,6 5667 4,33 B77, 3392868 24 6,7 8 26 891 28 36 2 71.8%
Gas Turbines 4 P73 8 277 252 9 19 9,045 1151
Qi - Thermal 1,1 7,860 143 (231 3848 233 % 3 2,368 30089
Natural Gas 13 340 1 38 467 16869 7 16369 6 18,7 844 17387 8
Geothermal 8,9 64P9 9,37 134 90 05 8 96 26 @ 9.3 4,381 93 85 2
Hydro 3,8 8,807, 4,33 156 43 B4 5503 8 4,5 9506 48 34 8 28.29
Other Re nwble
(Wind,Solar) 0 0 174 8 532 8 5 B42 428 2
Total 4 @ 3688 4 ®7 @91] 493 306] 493018 51,7 2805 501 89 2 10 @
5-4 (2 03-2 070 M v
2003 2 04 20 6 20 6 2007] 3 5
Coal 41828 15 7872 10358
Oi - Based 1,7 1693 191 599 23 99 2 16 76 @ 14 7,868 18347
Combin d Cycle
Diesel 1,7 1563 1,91 %00 23 97 7| 16 I3 8 14 7,85 18 33 8 30.8%
Gas Turbines 0 0
Qi - Thermal 2,129 299 1 5| 22 93 18
Natural Gas 0 0
Geothermal 8 6,a15 90 815 8 98 8 8866 8 6,308 8 86 0|
Hydro 39 8#3 426 Bb25 40 83 8 44 90 9 39 7,907, 41 97 8 69.29
Other Re nwble
(Wind,Solar) 1517 138 1,309 14 @
Total 6,5 6,220 7,08 239 72 268 74398 7,8 9284 75 56 Q| 10 @
51 4
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M M €Y v
M 4
M M
M
a2 v
- 5
50 a 50
QY
v 3
5-5
M 56 9 a 0.618t @/ MW
0.205t @MW 0627 @MW
0.277 MW
5-5 Y
M
2 03020 @
18. 8% < 50% oM
73. 0%> 50% oM
- 28. 3%< 50% 6
66. 7% > 50% oM
5-6
(A) (B) © (D) B (3] ©) (H) (0]
Annual Carbon
Fud CO2 Dioxide Simple OM
Electricity Generation Conversion | Consumption | Carbon | Oxidation | Emission Emission CO2 Emission
Item (2005-2007) Heat Rate Factor Impact Contents Factor Factor Impact Factor
Abbreviation GEN Heat Rate - - cc OXID EFCO2 - EF gigomsimple
(A)x(B)x(C)
Data Source PDOE Powerstats PDOE CF x1000 IPCC IPCC (E)X(F) (D)X(G) (H)/(A)
Unit MWHh/yr BTU/kwh TJBTU TIyr tCImd - tCO2/TJ tCO2/yr tCO2/MWh
Coal 14,390,076 8,900 1.055%10° 135,116 25.8 1.00 94.64 12,781,938
Oil based 1,975,035 0O
Combined Cycle 327,437 6,550 1.055*107 2,263 20.2} 1.00 74.1) 167,664
Diesel 1,524,625 8,900 1.055*10°) 14,315 20.24 1.00 74.1) 1,060,776
Gas Turbine 717] 14,400 1.055*10° 11 20.24 1.00 74.1) 807
Oil Thermal 122,495 8,600 1.055%10°) 1,111 21.1) 1.00 7.4 86,022
Natural Gas 17,338,764 6,550 1.055*10°) 119,815 15.3 1.00 56.1} 6,721,632
Total 33,704,114 20,818,839 0.618
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(A) (8) © (D) E) (5] © (H) (0}
Fuel CO2 Annual Carbon | Average OM
Electricity Generation Conversion | Consumption| Carbon | Oxidation | Emission Dioxide CO2 Emission
Item (2005-2007) Heat Rate Factor Impact Contents Factor Factor | Emission Impact Factor
Abbreviation GEN Heat Rate - - cc OXID EFCO2 - EFyigom-aey
(AxB)X(C)
Data Source PDOE Powerstats PDOE CF x1000 IPCC IPCC (E)X(F) (D)X(G) (H)/(A)
Unit MWh/yr BTU/kwh TIBTU TJlyr tCITd - tCO2/TJ tCO2/yr tCO2/MWh
Coal 723,664,667 8,900] 1.055*10°F 6,794,849 25.8} 1.00 94.6| 642,792,752
Oil based 1,519,577,000) O
Combined Cycle 0 6,550] 1.055*10° q 20.2] 1.00 74.1 0
Diesel 1,328,999,667] 8900 1.055*109 12,478,642 20.2} 1.00 74.1 924,667,400)
Gas Turbine 11,033,333 14,400| 1.055+10 167,618 20.2] 1.00 74.1 12,420,523
Oil Thermal 179,543,667 8,600 1055107 1,629,000 21.14 1.00 77.4 126,084,576
Natural Gas 0 6,550] 1.055*10° q 153 1.00 56.1f 0
Geothermal 6,038,152,333 0
Hydro 28,162,000} 0
Other renewables 0 q
Total 8,309,555,667] 1,705,965,25]] 0.205
5-8 -
(A) (8) ©) (D) (E) (P © (H) (1)
Annual Carbon
Fuel CO2 Dioxide Simple OM
Electricity Generation Conversion | Consumption| Carbon | Oxidation | Emission Emission CO2 Emission
Item (2005-2007) Hest Rate Factor Impact Contents Factor Factor Impact Factor
Abbreviation GEN Heat Rate - - cc OXID EFCO2 - EFgigomsmple
(Ax(B)X(C)
Data Source PDOE Powerstats PDOE CF x1000 IPCC IPCC (E)x(F) D)X(G) (H)/(A)
Unit MWh/yr BTU/kwh TIBTU TIyr tC/Td - tCO2/TJ tCO2/yr tCO2/MWh
Coal 15,113,741} 8900 1.055%10° 141,910% 25.9 1.00 94.6| 13,424,731
Oil based 3,494,612 q
Combined Cycle 327,437 6,550 1.055%10°) 2,263 20.2| 1.00 74.1 167,664
Diesel 2,853,624 8900 1.055*107 26,794 20.2| 1.00 74.1 1,985,443
Gas Turbine 11,511 14,400 1.055*10° 175 20.2| 1.00 74.1 12,958
Oil Thermal 302,039 8,600 1.055%10°) 2,740 21.1 1.00 774 212,107]
Natural Gas 17,338,764} 6,550 1.055%10°) 119,815 15.3 1.00 56.1f 6,721,632
Total 35,947,116 22,524,535 0.627]

-64 -



5-9

D) ®) © ©) ® ® © H) 0)
Fuel CO2 Annual Carbon | Average OM
Electricity Generation Conversion | Consumption| Carbon | Oxidation | Emission Dioxide CO2 Emission
Item (2005-2007) Heat Rate Factor Impact Contents Factor Factor | Emission Impact Factor
Abbreviation GEN Heat Rate - - cc OXID EFCO2 - EFgidom-aey
(AXB)X(C)
Data Source PDOE Powerstats PDOE CF x1000 IPCC IPCC (E)x(F) D)X(G) H)/(A)
Unit MWh/yr BTU/kwh TIBTU TIyr tC/m - tCO2/TJ tCO2/yr tCO2/MWh
Coal 1,023,559 8,900 105510 9,611 25.9| 1.00 94.6} 909,172
Oil based 1,823,471 q
Combined Cycle 0 6,550| 105510 0 20.2| 1.00 74.1) q
Diesd 1,823,308 8,900 105510 17,120¢ 20.2| 1.00 74.1) 1,268,588
Gas Turbine 0 14,4000 1.055+10° 0 20.2| 1.00 74.1) q
Oil Thermal 163] 8,600| 1.055°10 1 21.14 1.00 7.4 115
Natural Gas O 6,550| 105510 0O 15.3 1.00 56.1} 0
Geothermal 868,610) 0
Hydro 4,139,776 0
Other renewables 1,40]] 0
Total 7,856,817 2,177,874 0.277]
c (BM
BM 5-10 13
[MWY
20 20
- BM
7
11
20
BM
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5-10

Rated Cap Electricity Generation| Original Year
LS nw) | PEETYPE | o007 (Mwh) | Commissioned
Northwind Power 25 Wind 57,772]  Jun 2005
San Roque HE 345 Hydro 728,751 May 2003
Casecnan HE 140 Hydro 441,557 Apr 2002
Sta Rita Nat Gas 1,060 | Combine Cycle 7,337,257]  Jun 2002
San Lorenzo Nat Gas 500 Combine Cycle 3,652,594| Sep 2002
Total 12,217,931
Proportion within the grid: | 28%
511
Rated Cap Electricity Generation | Original Year
LS mw) | PEETYPE | o007 (Mwh) | Commissioned
Guimaras Power Project 34 Diesd 3,836/ Apr 2005
20 MW Bunker (GBPC) 20 Diesel 41,873| Feb 2006
15 MW Bunker (GBPC) 15 Diesdl 2470 Aug 2006
5 MW Bunker (GBPC) 5 Diesd no operation|  Sep 2006
Panay Power Corp 75 Diesd 345,411 1999
East Asia Utilities 50 Diesel 277,413 1998
Cebu Private Power Corp 70 Diesd 241,846 1997
Total 912,851
Proportion within the grid: | 11%
512 -
Rated Cap Electricity Generation | Original Year
PTG NS mw) | PRETTYPE | o007 (Mwh) | Commissioned
Guimaras Power Project 3.4 Diesd 3,836/ Apr 2005
20 MW Bunker (GBPC) 20 Diesel 41,873| Feb 2006
15 MW Bunker (GBPC) 15 Diesd 2470 Aug 2006
5 MW Bunker (GBPC) 5 Diesd no operation|  Sep 2006
Northwind Power 25 Wind 57,772  Jun 2005
San Roque HE 345 Hydro 728,751 May 2003
Casecnan HE 140 Hydro 441,557 Apr 2002
Sta Rita Nat Gas 1,060 | Combine Cycle 7,337,257  Jun 2002
San Lorenzo Nat Gas 500 Combine Cycle 3,652,594| Sep 2002
Total 12,266,111
Proportion within the grid: | 24%
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5-13

Rated C Electricity Generation | Original Year
Plant Name & Plant Type . y g .
(MW) in 2007 (MWh) Commissioned
Sep 16,2006 and
Mindanao Codl 210 Coa 1,570,872 Nov 15,2006
Solar 1 Solar 1,309] Oct 2004
Bubunawan Hydro 22,215 Sep 2001
Mt Apo Il 54 Geothermal 431,995| Jun 1999
Tolomo 4 Hydro 28,317 Oct 1998
Total 2,054,709
Proportion within the grid: | 27%
5-10 13 BM 5-14 17
5-14
*) ®) © ©) G G) © (H) [0
Fue CO2 Emisson| Annual Carbon BM CO2
Electricity Generation Conversion | Consumption | Carbon | Oxidation Factor of | Dioxide Emission| Eemission
Item (2007) Heat Rate Factor Impact Contents Factor Power Unit Impact Factor
Abbreviation GENp Heat Rate - CC OXID EFg - EFgidcem
(A)X(BX(C)
Data Source PDOE Powerstats PDOE CF x1000 IPCC IPCC (BE)X(F) (D)X(G) (H)/(A)
Unit MWhlyr BTU/kwh TJBTU TJlyr tC/TJ tCO2/TJ tCO2/yr tCO2/MWh
Coal (o) 8,900 1.055* 1079 0l 25.8 1.00] 94.6) 0|
Qil based 0l
Combined Cycle 0| 6,550 1.055* 10° 0l 20.2) 1.00] 74.1 0|
Diesel 0| 8,900 1.055* 10° 0l 20.2) 1.00] 74.1 0|
GasTurbine 0| 14,400 1.055+%107 0| 20.2) 1.00] 74.1 0|
QOil Thermal 0| 8,600 1.055* 10° 0| 21.1] 1.00] 774 0|
Natural Gas 10,989,850 6,550] 1.055* 10° 75,943 15.3] 1.00] 56.1] 4,260,381
Geothermal 0| 0l
Hydro 1,170,308| 0|
Other renewables 57,772 0l
Total 12,217,931 4,260,381 0.349
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5-15

(A) (B) © (D) (E) (5] ©) (H) 0]
Fud CO2 Emisson| Annual Carbon BM CO2
Electricity Generation Conversion | Consumption | Carbon | Oxidation Factor of | Dioxide Emission| Eemission
Item (2007) Heat Rate Factor Impact Contents Factor Power Unit Impact Factor
Abbreviation GENp, Heat Rate - - CcC OXID EFg - EFgidam
(Ax(B)X(C)
Data Source PDOE Powerstats PDOE CF x1000 IPCC IPCC (E)x(F) (D)X(G) (H)I(A)
Unit MWhlyr BTU/kwh TJBTU TJyr tC/ITJ - tCO2/TJ tCO2/yr tCO2/MWh
Coal 0 8900| 1.055*107) 0] 25.8] 1.00) 94.6) 0]
Oil based 0]
Combined Cycle 0 6,550| 1.055*107) 0] 20.2] 1.00) 74.1] 0]
Diesel 912,851 8900| 1.055*10°) 8,571 20.2] 1.00) 74.1] 635,127,
GasTurhine 0 14,400]  1.055*10°) 0] 20.2] 1.00) 74.1] 0]
Oil Thermal 0 8600| 1.055*107) 0] 21.1] 1.00) 774 0]
Natural Gas 0 6,550| 1.055*107) 0] 15.3] 1.00) 56.1] 0]
Geothermal 0 0]
Hydro 0 0
Other renewables 0 0]
Total 912,851 635,127 0.696
5-16 -
(A) (B) © (D) (E) (3] ©) (H) 0]
Fud CO2 Emisson| Annual Carbon BM CO2
Electricity Generation Conversion | Consumption | Carbon | Oxidation Factor of | Dioxide Emission| Eemission
Item (2007) Heat Rate Factor Impact Contents Factor Power Unit Impact Factor
Abbreviation GENp, Heat Rate - - CC OXID EFg - EFgidcem
(Ax(B)X(C)
Data Source PDOE Powerstats PDOE CF x1000 IPCC IPCC (E)x(F) (D)X(G) (H)I(A)
Unit MWh/yr BTU/kwh TJBTU TJyr tC/ITJ - tCO2/TJ tCO2/yr tCO2/MWh
Coal 0 8,900| 1.055*10°) 0] 25.8] 1.00) 94.6] 0]
Oil based
Combined Cycle 0 6,550| 1.055*10° 0] 20.2) 1.00) 74.1] 0]
Diesel 48,180 8,900| 1.055*10° 452 20.2) 1.00) 74.1] 33,522
GasTurhine 0 14,400  1.055*10°) 0] 20.2) 1.00) 74.1] 0]
Oil Thermal 0 8600| 1.055*10°) 0] 21.1] 1.00) 774 0]
Natural Gas 10,989,850 6,550| 1.055*10°) 75,943 15.3} 1.00) 56.1] 4,260,381
Geothermal 0 0]
Hydro 1,170,308 0]
Other renewables 57,772 0]
Total 12,266,111 4,293,902 0.350

- 68 -



5-17

(A) (B) © (D) (E) (5] ©) (H) 0]
Fud CO2 Emisson| Annual Carbon BM CO2
Electricity Generation Conversion | Consumption | Carbon | Oxidation Factor of | Dioxide Emission| Eemission
Item (2007) Heat Rate Factor Impact Contents Factor Power Unit Impact Factor
Abbreviation GENp, Heat Rate - - CC OXID EFg - EFgidcem
(Ax(B)X(C)
Data Source PDOE Powerstats PDOE CF %1000 IPCC IPCC (E)x(F) (D)X(G) (H)I(A)
Unit MWhlyr BTU/kwh TJBTU TJyr tC/ITJ - tCO2/TJ tCO2/yr tCO2/MWh
Coal 1,570,872 8900| 1.055*10° 14,750] 25.8] 1.00) 94.6] 1,395,322
Oil based 0]
Combined Cycle 0 6,550| 1.055*10° 0] 20.2) 1.00) 74.1] 0]
Diesel 0 8,900| 1.055*10° 0] 20.2] 1.00) 74.1] 0]
GasTurhine 0 14,400]  1.055*10°) 0] 20.2) 1.00) 74.1] 0]
Oil Thermal 0 8600| 1.055*10°) 0] 21.1] 1.00) 774 0]
Natural Gas 0 6,550| 1.055*107 0] 15.3} 1.00) 56.1] 0]
Geothermal 431,995 0]
Hydro 50,532 0
Other renewables 1,309 0]
Total 2,054,709 1,395,322 0.679
d (v
avy v BM 5-18 Pa
CR CR
5-18
oM BM CM
(tCO2/MWh) (tCO2/MWh) (tCO2/MWh)
0.618 0.349 0.483
0.205 0.696 0.451
- 0.627 0.350 0.488
0.277 0.679 0.478
(2
(3

O(
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(4

5-15
5-19
GHG
(W) GHG
(GWh) tCO,/MWh 10*tCO, 10°tCO,
LA UNION 4 650) 4.1 0. 483 2.0 42.0)
TALRAC 4 540) 3.4 0. 483 1.6 33. §
ZAMBALES 9 290) 1.§ 0. 483 0.9 18. 9
BULACAN 4 3, 000 19. 1 0. 483 9.7 193, 2
KALINGA 11} 4, 100 26. 1] 0. 483 12. § 264. 6
ISABELA g 6, 820 43. 4 0. 483 21. 441, O
PANGASINAN 5 2, 460 15. § 0. 483 7.9 157. 5
NUEVA ECIJA 5 3, 450 21.9 0. 483 10. § 222. 6
LEYTE 7 1, 77 11. 3 0. 451 5. 1} 107. 1
CEBU 1 190) 1.2 0. 451 0.5 10. 5
BOHOL 3 3,100 19. 7] 0. 451 8.9 186. 9
NEGROS 3 730) 4.6 0. 451 2.1 44, 1}
MINDANAO 4 12 799 8l. 3 0. 478 38. 9 816. 9
65 39,890 253. 5 109 2,538.9
52
65
40MV 2 BOM
71,587t ely (21 53 3G W
1,56,3 Ztoely
t e
(EB (My @ 30.5 (Gt e
(t ey (AIMW
25800 «x 11.80 = 4 186 8
71,758
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a n

EB EnvimeohalClryicth
P r ocjse
ECA Ew r o ntenkyh ( Enrenmelnt @ mp lce
Crical Asrea Conmetn EQ
ONC Cer tciaft eof
A B No-Qov e rea g
7-3 EP ER&
A. List of ECPs

- s declarad by Proclamation No. 2146 (1981)

Heavy Industries — Non-ferrous Metal Industries, lron and Stesl Mills, Petroleum and Petro-chemical Industries

L including i and Gas, Smeling Plants
Fesource Exfractive |ndustries — Major Mining and Quarrying Projects, Forestry Projects (logging, major wood
2. | processing projects, infroduction of fauna (exofic animals) in public and private forests, forest occupancy, exiraction of
mangrove products, grazing), Fishery Projects (dikes for! and fishpond development projects)
3 Infrastructure Projects — Major Diams, Major Power Plants (fossiHusled, nudear fueled, hydroglectric or geothemall,

Major Reclamation Projects, Major Roads and Brdges

- As declared by Proclamation No. 803 [1996)

| Al golf courss projects

. List of ECA Categories - As declared by Proclamation No. 2146 (1881)

Al areas declared by law as national parks, waterched reserves, wildife preserves, sanctuaries

Areac et azide as aesthetic potential founst spots

Areas which constitute the habitat of any endangered or threatened speces of Philippne wildlife (flora and fauna)

Areas of unique histonc, archaeological, or scientific interests

Areas which are fraditionally occupied by cubtural communities or trbes

Areas frequently visited andior hard-hit by natural calamites (geologic hazards, floods, typhoons, volcamic activity,
gt}

Arsas with critical slopes

Areas classified as pnme agncultural lands

W ol o |n) Pl faf pof o P

Fecharged areac of aguifers

—
=

Water bodies characterzed by one or any combination of the following condiions: tapped for domestic purposes;
within the confrolled andlor protected areas declared by appropnate awthonties; which support wildlde and fishery
activities

n.

Manarove areas characterized by one or any combinabion of the following condmons: with pamary pristine and dense
young growth; adioining mouth of major nver systems; near or adiacent to traditional productive fry or fishing arounds;
areas which act as natural buffers aganst shore erosion, sirong winds and storm floods; areas on which people are
dependeni for their livelhood.

12

Coral reefs charactenzed by ong or any combmation of the followng conditions: With 50% and above lve coralline

cover, Spawning and nursery grounds for fish; Act as natural breakwater of coastlines
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7.1.4

Feasibility

Dwiziied deggn of
mitigadan
) _ ) Project
Detailed Engineering Conceptualization/
& Design Improvement
mplemarition of \
iz _“"“"""'l“. s
Project Construction Operation & | Bustesiue
& Development Maintenance Eiioy s
‘""--—-?'"
7-3
Pr opalta Wn2 164 8 B ACH2
l (EQ
I E& N BC
No2 164 Il
(7-5)
I E& NECP
v E& N EAC
V

7-6
( 77
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7-5 [

1. | Agriculture industry 9 Pipeline projects
2. | Buildings, storage faciliies and other sfructures 10. | Textile, wood and rubber industries
3. | Chemical industries 11. | Tourism indusiry
4. | Coftage industries 12 | Transport terminal facilities
5. | Demonsiration and pilot projects 13 | Waste management projects
6. | Environmental enhancement and mitigation 14. | Water supply, irrigaion or flood confrol
projects projects
7. | Food and related indusiries 15. | Treasure hunting in NIPAS areas
B.| Packaging materials and miscellaneous | 16. | Wildiife faming or any related projects as
products industries defined by PAWE
7-6
Main Project Sub-groups
i - Existing with ECC but with Operating
g?;:s; Deacriphin Mew Proposat i!:r Mod rﬁcaﬂc_n ar Without
Fesumption of Cperation ECC
| Sirgle ECP m ECA or NECA [-A |-B |-C
Il Single NECP in ECA Il - A II-B I-C
0] Sirgle NECE m NECA [ -A Mot applicable Mat applicable
v Co-located Projects in either ECA or V-4 V-B IV-C
NECA
v Unclaszihed Projects WV-A Mot applicable Mot applicable
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7.1.5
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7.2

7.2.1

7-8
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7.2.2

DAO 2 03030
2,00 n8 A 200 n8
B B 5 30My 200 n3
I E
7.2.3 CHM
M SSP&D(ver adlp
P A CR
C.1.  Please indicate the level at which environmental analysis as per requirements of the CDM

muodalities and procedures is undertaken. Justify the choice of level at which the environmental
analysis is undertaken:

ot
l.  Environmental Analysis is done at PoA level =
2. Environmental Analysis is done at CPA level O

P 8
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CHM
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9.1
2 070
66 69% 9-1
SP N © TB Tot usnd d
Partiteul a N ©
S©
(a) (b)
9-1 2 070
®(Oil Based B Coal UNatural Gas U Geothermal ®Hydro BOth es
Power t8ec Gaitti p,@670Deapt men En eyj g
9.2
9.2.1
Dpar t mefk b voh meantd
Nat ureab u R cDeERN 166
D BN 6

Envine ot &lnagne mBuur EBIDBEN

-92-



2.2

9-1
9-1
984
1976 Pol lont Coonlt W a
11 5
Phili pphmemeohaPolyic
1977
11 3
PDL 125 PhilihppBEBowmantGod
1979 Rul esRegaul ofnot hBr env enp Cot r oah dAb at etmé |n
Air Pobhuni Moot Vehicl e
14
1993
(P9
1995 H N ©
Cerft catfeCuoflor miGO
1999 R 829 il pipne ChReanhAc
2000
200 2
2003
2004 RA 8 794 13

Repubcl of Phhielinppep ®r t noefn tBEo w nte an d urNaalt
Resroas iEowmnmak nMgennae nut e 8 uNR D E MBP)
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9.3
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9.3.1
2 0202004
9-2 20 6-2 070 9-3

10 100 0% 3%
7%

4 7 % ’ 0%

(b)

0%

3% 63% 1 %

(c) - (d)
9-2 2020 20 @

®(Oil Based B Coal UNatural Gas U Geothermal ®Hydro BOth es
CDM Baseline Construction for The Electricity Grids in the Philippines (IGES)

0% 5%
T 34% L
7 %

10 0% 7% 0%

0%

86

9%

0%

'VMI 3 %

(c) - (d)

9-3 2050 20 @

BQil Based B Coal PNatural Gas 2 Geothermal ®Hydro BOth es
Pow8eot Sitonat 7@ Bhiippi nepar Dmefher gy)
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9.3.2 kW NXx X
k W N©O SO 9-1 9-2
k W N©O S©
N©O S © 9-2
9-3
NX - EFC)G'FQB*PcoaJ-'- N'E&I*Poil-'- NO x Fggpgas (9— 1)
X - EFx -FE*Poat S ERY ™Ry, (9- 2)
N © B k W N ©
SOHB k WV S©
P i
NOX/ E i k W NOX
SOXF E i k W X
9-2 kWi NX SX
Qil Coal Gas
NOx (g/kWh) 0.5 1.4 0.5 3 0.2 11
SOx (g/kwh) 0.4 6 0.3 6
JICA
9-3 kW N©O S©
(&) NOx SOx
Oil Based Cod Natural Gas (gkWh) (g/kwh)
Luzon 2002-2004 1 03. 4 02. 3 02 0. 989 1.6
Luzon 2005-2007 47 3 44. 4 15 0. 961 1. 2
Visayas 2002-2004 2 30. 65 0.0 0. 323 0. 9
Visayas 2005-2007 1 83 8 7 0.0 0. 362 0. 8
Luzon-Visayas 2002-2004 1 25 3 43. 2 49 0. 818 1.0
Luzon-Visayas 2005-2007 70 3 01 3 46 0. 881 1.2
Mindanao 2002-2004 2 37. 00 0.0 0. 252 0.8
Mindanao 2005-2007 2 32 1 30. 0.0 0. 484 1.2

T O <00 Or—+F="©
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CO2 kg CO2/ k\Wwh

CO2 kg CO2/ kWh

9.3.3

60} kW NX S© 60}
k W NOX 9-4 aQ k W X
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10-5 IR
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