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2005 Philippine Energy Plan

2005 56.6
2010 60

5

5,400kW

5,400kW CDM

(PDD)
@
¢)

Renewable Energy Management

Bureau
Department of Energy

Electric Power Industry

Management Bureau

CDM
Department of Environment
Environmental management Bureau
and Natural Resources
DNA
Klima-Climate Change Center CDM
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1.1
111
(Cordillera)
Talubin River Talubin
Caneo 2
Mauntain Province
Chico River
9.71m%s 66.24m 5,400kW
11.41m°%/s
57.13m 5,400kW
1-1 1-2 1-1
1-1
(km2) 70.8
(m) 70.03
(kW) 5,400
(m3/s) 9.71
(m) 66.24
35,308
(MWh) 33,543 5%

16

F/S
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112
2003 IPP
2004 16
CDM
PEP(Philippine Energy Plan) PDP(Power Development Plan)

(PDD)
12
121
@

5 1
1500
500

¢)

1521
3 1543 4
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Filipinas 2 1559
1753 7 1762
2
4
1785
1834
1892
1896
3
1897
®)
1902
1907
1
1912
1916
(4)
1941 12
1942 1
4 5
1942 8
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1943 6

®)
1944 10 2 1945

1946 2

122
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1986

1992
1994
4.3%

1998 6
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6
1-3
s e e -
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B A |
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£ R 0 Eh 8 F0S
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1-3
1.2.3
@
1992 1998
GDP
1993 0.3 1996 5.7 1997 5.2
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1997 7
1998 91 -0.6
1999
GDP 3.4 GNP 3.7 98 0.4
11 43
2000
GDP 4.4 GNP 4.8 36
2001
GDP 3.2
ADB2.7 IMF2.9 25
2002 GDP 4.6 4.0 2003
GDP4.2 5.2 GNP4.5 5.4 1 GDP4.5 GNP5.6
2003 1 4.5 2
SARS 3.2
3 4.4
GDP 4.3 42 52
2004 49 538
¢)
>
2002 2,127 1,300
11 2,230 2006
2003 3 2009
>
2002 9 16.47 2002 12
The Special Purpose Vehicle Act of 2002
>
2002 4 10 133

FATF 1989 G7




17 CDM/JI

CDM
400 900
2003 3 5 FATF
3 15
©))
2001 7 10
4
21
- IT
2001 11 2001-2004
12
13
131
DOE
PNOC NEA
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- DOE
*Privatized under
R.A. 9136 on June ERC
NPC PNOC NEA
RECs
1-4 DOE
DOE
»NPC National Power Corporation
NPC IPP
Manila Electric Co.: MERALCO 20 Rural
Electric Cooperatives: RECs 2001 6
»NEA National Electrification Administration
NEA
RECs RECs
NEA RECs 120
»RECs Rural Electric Cooperatives
RECs NPC
NPC
»ERC Energy Regulatory Commission
ERC
2001 6

ERB

1
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»PNOC Philippine National Oil Company
PNOC
PNOC
PV
132
IRR 2002 2 27
3 7
Grid Code Distribution Code 2001 12
1-5 2002
PSALM TRANSCO NPC
GENCOs TRANSCO
(PP )
[~2001£] [EE{LiEDifdniF]
iy,
E ()
ErM B EM | Ef Ef Ef (%ﬂm)
MEHI%IF_'-'COH g IPPS*** L"-'

; h 4 "..‘ 4

PPA PPA . H
pr‘ X o RS o) 1T
g |
MERALCO %mﬁﬁm MERALCO zoftEmmEst &l | |
1 1  § 1 ] Hi-4

- e D wr v <D

*  NPC IPPs refers to IPPs supplying exclusively to NPC including energy conwversion agreement (ECA)
**  Meralco IPPs refers to IPPs supplying exclusively to Meralzo
*** |PPs refer to 1) IPPs other than those supplying exclusively to Meralco or NPC 2) Incoming IPPs

() A T3 R EIERLNTWLS
(#) DU=Distribution Utility ~-MERALCO =" BAni® St - WESM=Wholesale electric spot market.~PPA=Power Purchase Agreemet

( http://www.mri.co.jp/REPORT/NEXTING/2003/12/20031201_ccd03.pdf)
1-5
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133
Philippine Energy Plan 2005 Update
1
(€D 2004
> 2005 Philippine Energy Plan 2005 56.6
2010 60
2004
55.38
> 2004 48,870 GWh
> 2004 28.1%
( 8.9% 19.2 %) 71.9%
135 33.1 25.3 1-6
Luzon+Visayas Grid
Hydro
8.86%
Coal
Geothermal 33.14%
19.18%
Natural Gas Oil-based
25.34% 13.48%
: Philippine Energy Plan 2005 Update and Annexes
1-6 2004
1 1997

13
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¢)
> 2004 7,889MW 2014
16,808MW 7.9
> 10 3,450MW
> 3,450 MW 290MW Committed projects
3,160 MW Indicative projects
Power Demand and Supply Outlook, Luzon-Vizayas, in MW
18,000 i I
=
16,000 — | / ——
' Committed Supply System T
14,000
3
S
T 12,000
5 /<\ | Pover Demand |
10,000
] Existing Plants
8,000 ¢—— | | B
6,000
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
: Philippine Energy Plan 2005 Update and Annexes
1-7
€)
> 290MW Committed projects 180 MW
65MW / 55MW 60MW
110MW  Pinaucan
> Indicative projects 3,160MW 395 MW
7T0MW / 115MW 210MW
2,7165MW 15MW 650MW
2,100MW
> 2010 60 911MW
> 10

14
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Power Supply Forecast, Luzon-Vizayas Grid, in MW
18,000
17,000
16,000
g
=3 -
= 15,000
8 |
14000 § x
13,000 [
12,000
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
O Exisiteing @ RNE-Committed O RNE-Indicative @ Oil/Coal-Committed @ Oil/Coal-Indicative @ Ntural Gas-Indicative ‘

: Philippine Energy Plan 2005 Update and Annexes

134
TRANSCO

MERALCO RA9136

Sub-Transmission 230KV 69KV

138kV

1996
1997
230kV
138kV 2005
1-9 TRANSCO 2002
69kV 10km
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1.35
1930 55 Mini-Hydro?
1-3 “Philippines Hydropower Database, Feb.2003, DOE” 8
8
Plant Factor 16 36
10MW 76 2
1-4
1-3
Capacity| Plant Factor Year Capacity Average Generation | Plant Factor
No. |IDNo- | ) (%) Commissioned (Mw) 1993-1999 (GWh) (%) Status
1 1 1 Agua Grante/Mabogabog 1983 4.550 2.550 6.3 Need to Rehabilitate
2 4 1 Amburayan MHP 1991 0.200 Not Operational
3 26 1 Dawara 1981 0.525 Not Operational
4 16 1 Batchelor 1983 0.750 Not Operational
5 20 CAR Bineng 1 1991 3.200 8.282 29.5
6 17 CAR Bineng 2 1991 1.800 5.954 37.8
7 18 CAR Bineng 2b 1992 0.750 2.240 34.1
8 19 CAR Bineng 3 1992 4.500 10.767 273
9 6 CAR Ampohaw MHP 1990 8.000 24.719 353
10 7 CAR Asin 1 1930 1.200 2.868 273
11 8 CAR Asin 2 1930 0.800 2.218 28.8
12 9 CAR Asin 3 1930 0.970 2.340 275
13] 31 CAR Irisan MHP 1991 1.200 2.673 254
14 49 CAR Sal-Angan MHP 1991 2.400 7.287 34.7
15 48 CAR Philex 1988 0.500 1.137 26.0
16 | 36 CAR Lower Labay MHP 1992 2.400 12.785 60.8
17 35 CAR Lom-oy MHP 1993 3.200 9.488 338
18 28 CAR F.L. Singit MHP 1992 6.400 24.039 429
19 24 CAR Club John Hay - 0.560 Not Operational
20| 39 2 Magat A MHP 1984 1.440 2.635 209 Need to Rehabilitate
21 40 2 Magat B MHP 1985 1.080 2.252 23.8 Need to Rehabilitate
22 11 2 Baligatan MHP 1987 6.000 28.763 54.7
23 53 2 Tumauini MHP 1992 0.250 Not Operational
24 47 3 Penaranda 1992 0.300 Not Operational
25 27 4 Dulangan 1990 1.600 2.550 25.3 Need to Rehabilitate
26 13 4 Balighog 1930's 0.660 Need to Rehabilitate
27 46 4 Palacpaquin 1930's 0.400 No Information
28 50 4 San Juan River 0.145 No Information
29 14 4 Balughog MHP Under Construction
30| 30 5 Inarihan 1998 0.960 3.478 414
31 25 5) Coyaoyao 1980 0.350 Not Operational
32 55 5 Yabo 0.200 No Information
33 22 5 Buhi-Barit MHP 1957 1.800 4.537 28.8
34 23 5) Cawayan MHP 1959 0.400 Need to Rehabilitate
35 12 5 Balonghong 1983 1.800 4.201 26.6
36 41 7 Mantayupan MHP 1985 0.550 1.145 23.8
37 15 7 Basak MHP 1986 0.552 1.542 319
38 | 43 7 Matutunao MHP 1990 0.720 2.640 41.9
39 34 7 Laboc MHP 1957 1.200 7.889 75.0
40 32 7 Janopol 1992 5.000 14.539 33.2
41 5 7 Amulan MHP 1962 0.800 1.531 219
42 3 8 Amanjuray 1991 1.000 0.367 4.2 Need to Rehabilitate
43 52 8 Ton-ok Falls 1983 1.080 2.005 21.2 Need to Rehabilitate
44 29 8 Hanabian 1982 0.810 Not Operational
45 | 10 9 Balactasan MHP 1983 0.270 0.182 7.7
46 33 9 Kumalarang MHP 1989 0.680 1.854 31.1
47 2 10 Agusan MHP 1957 1.600 9.816 70.0
48 21 10 Bubanawan Falls 2000 7.000 Planned
49 44 10 Mountain View 1 1958 0.300 No Information
50 45 10 Mountain View 2 1982 0.500 No Information
51 54 11 Upper Talomo 1.200 5.022 47.8
52 | 51 11 Talomo 2.500 20.199 92.2"
53 37 11 Lower Talomo 2A 1955 0.700 No Information
54 38 11 Lower Talomo 2B 1955 0.300 No Information
55 42 | ARMM Matling 1990 0.720 No Information
Average 1.644 36.0
Source: Philippines Hydropower Database Third General Distribution
Note: *1; This data is doubtful because Annual generations of 1993 to 1995 and 1997 exceed 100 % of palnt factor. Thus this data was delataed in the
caluculation of plant factor
2 10MW Mini-Hydro

17
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1-4 10MW
Year Capacity | Plant Factor Year Capacity | Plant Factor
No. Plant Name Commissioned (MW) (%) No. Plant Name Commissioned (MW) (%)
1 |Hanazonogawa 1953 2.000 80 28 |Matsudone 1928 1.440 43
2 |Houkigawa 1943 4.600 67 29 |Miyagase 1925 3.580 74
3 |Sawanagawa 1921 0.160 85 30 |Yamakita 1913 7.000 80
4 |Kurokawa 1917 0.800 89 31 |Uchiyama 1917 3.900 84
5 |Akagawa 1929 0.960 68 32 |Fukuzawa No.1 1931 1.460 72
6 |Tidori 1927 2.140 94 33 |Fukuzawa No.2 1931 1.030 60
7 |Tokura 1962 8.400 61 34 |Arashi 1919 5.500 74
8 |Shibukawa 1924 6.800 82 35 |lkudo 1930 6.000 52
9 |Murota 1903 1.300 77 36 |Mine 1898 8.600 71
10 |Satomi 1917 1.200 85 37 |Yamasaki 1936 1.500 67
11 |Takenosawa 1921 8.000 75 38 |Tounosawa 1907 3.300 99
12 |Mitiyabars 1917 1.592 83 39 |Hayakawa 1956 2.900 36
13 |Maebashi 1933 1.600 86 40 |Kawakubo 1953 1.650 81
14 |Nerigawa 1920 0.970 86 41 |Hatasyuku 1941 1.300 46
15 |Atsuta 1904 1.300 74 42 |Kamanashi No.3 1938 1.100 71
16 |Nikkou No.1 1907 1.080 100 43 |Komukawa No.3 1927 2.100 78
17 |Nikkou No.2 1880 1.300 95 44 |Komukawa No.4 1927 1.100 75
18 |Akazawa 1949 1.200 78 45 |Egusa 1931 2.400 64
19 |Tokorono No.1 1900 3.900 74 46 |Ashiyasu 1930 1.300 89
20 |Tokorono No.2 1945 5.000 77 47 |Tsugane 1923 0.700 97
21 |Tokorono No.3 1952 5.400 69 48 |Hajikano 1907 1.750 79
22 |Shoubugahara 1910 0.430 100 49 |Kashio 1922 2.200 82
23 |Nishikinugawa 1928 1.000 85 50 |Mitake 1927 3.800 80
24 |Kumagawa No.1 1921 2.400 82 51 |Ashikawa No.3 1900 0.530 97
25 |Kumagawa No.2 1922 1.540 98 52 |Ashikawa No.2 1894 0.380 81
26 |Oshino 1921 0.800 78 53 |Ashikawa No.1 1888 0.470 80
27 |Kanegafuchi 1921 2.390 100 Average 2.552 78
1976 6

18
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14 CDM/JI
2003 11 2004 12
DNA DENR CDM
2005 8 (DENR Administrative Order N0.2005-17) CDM
CDM
PAD Project Application Document
DOE CDM
(Special order SO2004-07-023)
15
151
@
NPC 3
2
The Republic Act No.7156: An Act Granting
3 2004 NPC 4.0peso/kWh 10 3.5peso/kWh

19
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Incentives to Mini-Hydroelectric Power Developers and for Other Purposes
Gross Benefit 4 60
30
0.01peso/kWh® 60

- 25

- 25

- 50
152
1.3.5
4 2 4,700 peso/
5 700 peso/

20
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2.1
211
9.71m%s 66.24m
5,400kW
11.41m°%/s 57.13m 5,400kW
2-1
(km?) 70.8 83.6
(m) 1,061.50 952.00
(m) 991.47 852.13
(m) 70.03 59.87
(kW) 5,400 5,400
(m¥/s) 9.71 11.41
(m) 66.24 57.13
(kW) 0 0
(kw) 3,357 3,333
(MWh) 35,308 35,073
(MWh) 33,543 33,319

21
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2-2
(m) 3.0 3.0
(m) 10.3 20.0
(m®) 1,901.2 43413
2,544.0 15L'gr2é:])2'85mx
(H2.56m><L2.60m) 1.643.7m (
R3.11m)
92.1m 68.8m
(m) 27.3 33.6
B18.4m>L17.0m B18.4m>L18.0m
peso 693.8 897.5
peso/kWh 1.9 2.3
Project IRR without CER (%) 12.4 9.3
Project IRR with CER (%) 12.9 9.7
Equity IRR without CER (%) 18.6 9.4
Equity IRR with CER (%) 20.7 10.4

) CER=6.5US$/CO,t-e

22
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)

2,500m
3,500mm 4,000mm

: Report for Study on Hydropower

Potentials in Luzon Island (JICA)

i i, M T |

2004 7
Hapao 2.2
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30

N
o

Discharge (m?/s)
=
o1

10 | J\,\/\ \/’\z\
5 \U\ M \n/
0 Jan Feb Mar May 1 Jun Jul Aug Sep Oct Nov 1 Dec
Year 2003 2004
2-3 C.A.=60.6km?
©))
6 367 1,617 1996
Bengket
2-3 2-4

Sitio No. of HH % year population | household
1. Doddo 100 217.25 1996 1166 313
2. Ban-ay 72 19.62 1997 1317 314
3. Tabla 68 18.53 1998 1439 358
4. Ginao 64 17.44 1999 1587 367
5. Lisin 60 16.35 2000 1617 367
6. Mangngid 3 0.81 HouseholdSurvey, Brgy. Health Station 2000
total 367 100

Barangay Health Clinic, Talubin, 2(

1

1

2 27%

3~4

24%

25
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2-5
No. of household members | Frequency %
1-2 101 27.52
3-4 89 24.25
5-6 78 21.25
7-8 54 14.71
9-10 40 10.9
11-12 4 1.09
13 & above 1 0.27
total 367 100
Community Consultation, Talubin, 2001
4 Tinuveng
2-6
Dialect
Sitio Tinuveng | Binontok | llocano | Kankanaey
1. Doddo 95 3 1 1
2. Ban-ay 67 5
3. Tabla 68
4. Ginao 64
5. Lisin 60
6. Mangngid 3
total 357 8 1 1
Community Consultation, Talubin, 2001
2,000 3 1 1,000
6,958
4,000
2-7
Income bracket/Month No. of HH %
1,000 & below 112 30.52
1,001 - 2,000 83 22.62
2001 - 3,000 49 13.35
3001 - 4,000 37 10.08
4001 - 5,000 29 7.90
5001 - 6,000 11 3.00
6001 - 7,000 10 2.72
7001 - 8,000 5 1.36
8001 - 9,000 7 1.91
9001 - 10,000 13 3.54
10,001 & above 11 3.00
Total 100

Community Consultation, Talubin, 2001

26
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16
P40 P65
2-8

Source H/H Spouse |othermembers]  total
Farm 125 196 321
Off farm 31 27 58
Non Farm :
Periodic labor contract
Transport 4 4
Pension 8 8
Enterprise business 1 1
Employment :
CAFGU 21 21
Caminero 7 7
Teachers 12 12
Businesses :
Peddling 6
Sari-sari sotre 16 16

Community Consultation, Talubin, 2001

2-9

657

2,067

167

119

5

13

Community Consultation, Talubin 2001

3.3.11
”Pac-ang” ”Pac-ang”
4 6~8
18~20

27

”Jinagon”
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2-10
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Crops

Area planted

Yield/Volume

Total

(in hectares)
Unit: ton

1st Crop

2nd Crop

3rd Crop

( Harvest)

Grains

Palay
Corn
Commercial Crops

134.36
20

12
10

N/A

N/A 12

10

Root Crops
Camote
Gabi

Legunes

20
1

Beans
Green Peas
Peanut

Leafy Vegetables

0.5

05

1.88

1.88

Womboc
Pechay
Fruit Vegetables

No specific
area

Tomato

Squash

Sayote
Plantation Crops

coffee
Papaya
Tiger grass
Pineapple
Fruit Trees

Banana
Citorus
Avocado

Office of the Provincial Agriculturist, Interviews, Talubin, 2001

”Ban-ay RICFA”

Organization”

”Doddo RICFA and Credit Coop”

2-11

20%

”The Pinteng

Name

Nature

Date Registered

Registering agency

Doddo RICFA and Credit Coop

Cooperative

1993

Cooperative development
authority

Tabla Women's Organization

Agriculture

1997

Security of Exchange
Commisiion

Ban-ay RICFA

Agriculture Association

on-going

Security of Exchange
Commisiion

Pinteng Yough Ass'n

Civic Youth Association

1995

Security of Exchange
Commisiion

Taluvin Multi-Purpose
Cooperative

Cpperative

1988

Cooperative development
authority

Community Consultation, Talubin, 2001

MOPRECO

28

90%
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2-12

2-12 (peso)
No.

10,060,610 18,325,554 28,386,164
1,991,989 3,471,376 5,463,365
199,198,872 347,137,597 546,336,469
13,378,435 30,150,817 43,529,252
989,076 894,559 1,883,635
3,890,613 4,474,204 8,364,817
125,391,464 240,440,876 365,832,340
3,516,838 17,496,188 21,013,026
8,514,227 4,103,878 12,618,105
37,923,214 45,878,021 83,801,235
4,077,005 2,181,054 6,258,109
1,518,000 1,518,000 3,036,000
15,841,842 19,029,284 34,871,126
287,374,600 285,862,000 573,236,600
42,480,000 37,170,000 42,480,000
29,033,480 29,033,480 58,066,960
585,981,392 740,029,291 1,288,840,684
29,299,070 37,001,465 64,442,034
19,919,887 34,713,780 54,633,647
58,599,651 74,002,929 128,884,068
693,800,000 885,700,000 1,536,800,000

29
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2-13
2005 2006 2007 2008 2009 2010
CDM I R
PDD
EEEEEEEEEREENI
I
(
)
I
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21

221

Transport of material and
mobilization

|

Installation of Unit and
Construction of facilities

222

€Y)

CDM

Power Plant

Production of Energy

Luzon-Vises Grid

End Users

2-4

CDM

CDM

CDM
CDM

CDM

CDM

Water of Taliban River

15MW

31
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2-13
5.4MW 5.4MW 10.8MW CDM
15MW -
CDM
CDM ”"AMS-1.D.
2-14 CDM
ANS-1.A.
ANS-1.B.
ANS-1.C.
AMS-1.D.
@)
CDM “AMS-1.D.
(@) (OM) (BM)
(OM)
(BM)
20% 5
(b)
2005 8

(b)

32
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223
(@) (b) (©
@
Project IRR
Project IRR
Project IRR 124% 9.3%
Project IRR 3.3
2-15 Project IRR
Peso/1US$ 54.5 54.5 54.5
! Peso 701.242 894.691 1,551.040
Electricity tariff Php/kWh 3.50 3.50 35
MWh 33,543 33,319 66,862
50 50 50
Project IRR % 124 9.3 11.2
Project IRR Capital Asset Pricing Model (CAPM)
3.33
13.2
Project IRR 13.2 CDM
1.3.3
1 3-3

33
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MW 2-16
2-16
($/MW) 300,000 to 650,000 2,360,000 to 2,960,000
: Gas turbine Engineering Handbook, p.8
)
1-3 55 8
8
(Plant Factor) 1993 1999
36
1-4
78 74.6
74.1
®)

34
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CDM
23 GHG
231 GHG
(1) GHG

0,
E; (ton CO,lyear) = FCj (toe) ><NCV (TJ/toe)
> CEF; (tC/TJ) > Oxidation Factor; * 44/12 (tCO,/tC) ---

Ej: j CO, (ton CO,lyear)

FC;j: j (toe)

NCV:  Net Calorific Value = 41.868 *(TJ/toe10%)

CEF;: j Carbon Emission Factor: CEF (tC/TJ).

OF; : j Oxidation Factor

2-17
Carbon Emission Factor: CEF o
(C/TY) Oxidation Factor

21.1 0.990
26.8 0.980
15.3 0.995

: Revised 1996 IPDC Guidelines for National Greenhouse Gas Inventories Reference
Manual (Volume 3)

CEF
Individual CEF ,tCO,/MWh
CO, (tCO,) (MWh)
Individual CEF; (tCO./MWh) =E; (ton COyl/year) / i (MWhlyear) j---
CO, Weighted average emissions tCO,/MWh

Weighted average emissions (tCO,/MWh) = =;(WEG; *Individual CEF;) ------------

2 : Revised 1996 IPDC Guidelines for National Greenhouse Gas Inventories Workbook (Volumu 2)

Energy
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WEG; (%)= j (MWh/year)
/ (MWh/year)
(2) GHG
> 66,862MWh/
>
>
> 2004
2-18
2-19
2-18 2004 (unit; GWh)
BY=(1)+(2 (6 VVETgNT
@ @ @) @ OL@ ULV grid
GWh Luson Visayas Mindanao Total Luson & g
4 Visavas (%)
Oil-Based 4,590.814 1,997.708 1,915.799 8,504.321 6,588.522 13.48
Hydro-Power 4,296.879 34.277 4,261.525 8,592.681 4,331.156 15.36
Geothermal 3,033.417 6,338.317 909.815 10,281.549 9,371.734 18.37
Coal 15,548.335 646.077 0.000 16,194.412 16,194.412 28.94
Natural Gas 12,384.467 0.000 0.000 12,384.467 12,384.467 22.13
Total 39,853.912 9,016.379 7,087.139 55,957.430 48,870.291 100.00
Source:
(1)(2)(3)(4): Department Energy Power Bureau
2-19 (ktoe)
10)=(7)+(8
M=ADxWIE) | @=x@i@) | @=avx@Eyi@ | LODHE GEN
ktoe A . Luson &
Luson Visayas Mindanao - Total
Visayas
Qil-Based 1,038.02 451.70 433.18 1,489.72 1,922.90
Hydro-Power 1,069.98 8.54 1,061.18 1,078.52 2,139.70
Geothermal 755.35 1,578.30 226.55 2,333.65 2,560.20
Coal 3,059.66 127.14 0.00 3,186.80 3,186.80
Natural Gas 2,120.90 0.00 0.00 2,120.90 2,120.90
Total 8,043.92 2,165.67 1,720.91 10,209.59 11,930.50
Source:

(11): Department Energy Power Bureau
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CO2 Individual CO2 emission factor
2004 CO2
2-20
2-20 CO2 (2004)
) 2 3 @=(D)xE) 5 6 ®)=@x(5) [ (9=(8)/(2)
Fuel Electricity | Net Calorific Energy ®) _( )_ ©) X(6)x(7) Individual .
Consumption | Generation Value Content (t(éllz_;) Oigcﬁgi)n tCO,/tC CO, Emission CEF Assumption
(10%o0e) (MWh) (TI/toe10°) (T9) (tCO,) (tCO,/MWh)
Petroleum 1,490 6,588,522 41,868 62,372 21.1 0.990 3.667 4,777,666 0.725 |residual fuel oil
Hydro 1,079 4,331,156 41,868 45,155 0.0 0.000 3.667 0 0.000
Geothermal 2,334 9,371,734 41,868 97,705 0.0 0.000 3.667 0 0.000
Coal 3,187 16,194,412 41,868 133,425 26.8 0.980 3.667| 12,850,168 0.793 |anthracite
Natural Gas 2,121 12,384,467 41,868 88,798 15.3 0.995 3.667 4,957,102 0.400 |natural gas (dry)
Total 10,210 48,870,291
Source
(1): Table E.2 (10)
(2): Department of Ebergy, Power Bureau
(3) : Revised 1996 IPDC Guidelines for National Greenhouse Gas Inventories Workbook (Volumu 2) Energy
(5),(6) : Revised 1996 IPDC Guidelines for National Greenhouse Gas Inventories Reference Manual (Volumu 3)
2004 2-21
0.462 (kgCO2/kWh)
2-21 (2004 )
(1) (2) (3)=(1)x(2)
Weight in Grid Individual CEF weighted CEF
(%) (kgCO,/kWh) (kgCO2/kWh)
Petroleum 13.48 0.725 0.098
Hydro 8.86 0.000 0.000
Geothermal 19.18 0.000 0.000
Coal 33.14 0.793 0.263
Natural Gas 25.34 0.400 0.101
Total 100.00 0.462
Co,
Co,
Co, = 0.462 tCO,/MWh >=<66,862 MWh/

= 30,890 tCO,/
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21
2-22 Co,
(MWh) (tCO,/MWh) (tCOylyear)

2010 66,862 0.462 30,890
2011 66,862 0.462 30,890
2012 66,862 0.462 30,890
2013 66,862 0.462 30,890
2014 66,862 0.462 30,890
2015 66,862 0.462 30,890
2016 66,862 0.462 30,890
2017 66,862 0.462 30,890
2018 66,862 0.462 30,890
2019 66,862 0.462 30,890
2020 66,862 0.462 30,890
2021 66,862 0.462 30,890
2022 66,862 0.462 30,890
2023 66,862 0.462 30,890
2024 66,862 0.462 30,890
2025 66,862 0.462 30,890
2026 66,862 0.462 30,890
2027 66,862 0.462 30,890
2028 66,862 0.462 30,890
2029 66,862 0.462 30,890
2030 66,862 0.462 30,890

1,404,102 648,690

232
5.4MW,
5.4MW
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2-23
(m)
(c)
No.
(e)
1 MWh 1/ 100% 21 (Crediting
period) 3
2 toe 1/ 100%
3 MWh 1/ 100%
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25
251
2-24
1.
2. DOE 2
3. DOE
F/S
4. DOE DOE 3
FIS 1
6. ECC DENR EIS
IEE
EIS
7. NWRB ECC
8. NPC ECs PPA
9.
10. 6
11.
LDC
12. DOE DOE
13. 3
14. DOE DOE
15. NPC
REC
16.
15. DOE DOE
Initial
Environmental Examination: IEE Environmental Impact Statement: EIS
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CDM
DENR Environmental Compliance Certificate: ECC
DENR DOE 1999 8 MOA
MW 10MW 20,000,000m*
EIS IEE
EIS IEE

Indigenous People’s Right Act No.8371, 1997:

IPRA IPRA

>

>
252

2 15km
9.71m3/s
66.24m 5,400kW
11.41m3/s 57.13m
5,400kW
National Integrated Protection Areas System:

NIPAS
@
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)

®

253

EIS
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2.6
2.6.1
/
Mountain Province Electric
Cooperative =~ MOPRECO

MOPRECO

Provincial Electric Council PEC

2-5 Resident Group

NSO

— NSO NCIP
DENR
DOST
MOPRECO

— DENR

— NIA

— DOST

— MOPRECO

2-5 PEC
2-25
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2-25
1,000
22,000
140,000
PEC
MOPRECO - - 3,500 kW
10
7.7p/kWh(2004
10 )
2.6.2 Barangay Consultation
@
Republic Act No. 8371, 1997, Indigenous People’s Rights
Act IPRA
> Communities/Indigenous Peoples  ICCs/IPs
>
¢)
2004 9
>
>
2004 12

45



17 CDM/JI
CDM

2005 2

2005 8
> 2004

2005 12
» CDM

®

> PEC

MOPRECO

> PEC
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31
3-1
Philippines National Oil Company, PNOC
The Provincial Government of Mountain Province
Sta. Clara International Corporation ( )
TEPCO
PNOC 1973
PNOC
2005 3
(PEC)
Sta. Clara International Corporation 1976
NPC
1951 189
60,375MW
COperater 02 M Water Supply Rivar Management
Project Compamy MWREB
EPC PPA Power Purchaser
General Contractor Project Company
MOPRECO, Other RECs
Investment Loan CERs
Sponsors Bank Syrndicate CER Off-Taker
PNOC DEP TEPCO, JOF ete.
TEPCO, etc. JEIC, et
3-1
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3.2
3-2
Development Bank of Philippines :DBP
1
80 20
; 2.87 %(fix)
; 10
60% > DBP
10.0 % (fix)
20 % p 15
;2
20 >
3-2
(JBIC)
CDM ODA
ODA CDM
ODA JBIC
DNA CDM
JBIC CDM
JBIC CDM
DNA ODA
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CDM
3.3
331
MOPRECO BENECO
2004
NPC 3.9 pesos/kWh 10 3.5 pesos /kWh
3-1 (per kWh 2004 10 )
NPC 3.96222 peso/kWh 2004 10
TRNSCO 1.4642 peso/kWh
MOPRECO 2.7553 peso/kWh
0.6346 peso/kWh
-1.1551 peso/kWh
7.6612 peso/kWh
: MOPRECO Office
CER Certified Emission Reduction
2005 CER US$ 6.5/t-CO,
CO, 2.2
3-2 CO,
(MWhlyear)
(tCOy/year) 21years (tCO,)
33,543 15,497 325,437
33,319 15,393 323,253
66,862 30,890 648,690
3-3
> Financial and legal fee
2 2004 NPC 4.50 Php/kWh
2005 7 4.125 Php/kwh (

power bill of MOPRECO)
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> Cost for establishment of the project company
> Construction audit
CDM
> PIN
>
>
3-3
(peso)
CDM 7,442,000 | CDM 701,242,000
693,800,000
CDM 10,736,000 | cDM 704,536,000
CDM 8,999,000 | cbM 894,699,000
885,700,000
CDM 12,284,000 | CDM 897,984,000
CDM 14,240,000 | CDM 1,551,040,000
1,536,800,000
CDM 17,535,000 | cDM 1,554,153,000

National Water Resources Bureau = NWRB

117,150peso/

Pesos = (I/s)><5.5+500

= 21.12>1000(I/s)><5.5+500
= 117,150 Phplyear

3-4
(m%/s) Pesos/year
9.71 53,905
11.41 63,255
21.12 117,150
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> 50
> 24 1 50 2 50
> 1.0 15
> 32 7 RA7156
> 0 RA7156
> 5
3.3.2
@
the Capital Asset Pricing Model (CAPM) formula
3
r= rf+ B (rm-rf)+CRP=5.04%+0.47*8.4% +4.17% =132 %
r: return on a asset
rf: risk free return = 5.04 %; average yield of the 20-year Treasury Bonds for the tear
2004 (Federal Reserve System, information released on 03/07/2005)
B: Beta = 0.47; the electric utility sector in the US (Brealy and Myers, p219)
(rm-rf): 8.4%; traditional returns on stock investments for the last 69 years (Brealy and
Myers, p180)
CRP:  Country-specific risk premium = 4.17 %; spread of the bond Phil 2017 as of 16
February 2005 (Source: Asia Bond Indicators — Asia Development Bank)
¢)
IRR 3-5
CER
IRR 117 15 CER
% Brealy and Myers Principles of Corporate Finance

51



17 CDM/JI
CDM
3-5
Php/kWh 1.9 2.3 2.0
Project IRR | CER % 12.4 9.3 11.2
>13.2% CER % 12.9 9.7 11.7
Equity IRR Without CER % 18.6 94 14.3
>20.0% With CER % 20.7 10.3 16.0
3)
3-6
3-6
CER US$/t-CO, 5.0, 6.5, 10.0
Php/kWh 30, 35 40
Weighted CEF in the Grid (tCO,/MWh) 0.400, 0.462, 0517%
(%) 110, 100, 90 100%
CER
CER
3-7 CER Project IRR ( )
CER US$/t-CO;,
5.0 6.5 10.0
Project IRR (>13.2 %) 11.57 11.71 12.04
Equity IRR (>20.0 %) 15.59 16.07 17.22
4 CER
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—@— Project IRR —m— Equity IRR
24
22
20 Benchmark for Equity IRR: 20 %
= 18 |
S —
o 16 —
74 T
— 14 L Benchmjark for Project IRR: 13.2 %
12 + _o— —9
10
8
4 5 6 7 8 9 10 11
CER (US$/tCO2)
3-3 CER Project IRR ( )
IRR 3.9peso/kWh
3-8 Project IRR ( )
Php/kWh
3.0 3.5 4.0
Project IRR (>13.2 %) 9.84 11.71 13.56
Equity IRR (>20.0 %) 10.67 16.07 23.30
—e— Project IRR —m— Equity IRR ‘
24
22 /i
20 Benchmark for Equity IRR: 20 % /
~ 18 /
S
o 16
o
- 14 i A
10 ./
8
25 3 35 4 45
Electricity Tariff (Php/kWh)
3-8 Project IRR ( )
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CEF
CEF
3-9 CEF Project IRR ( )
Weighted CEF (tCO,/MWh)
0.400 0.462 0.517
Project IRR (>13.2 %) 11.63 11.71 11.78
Equity IRR (>20.0 %) 15.79 16.07 16.32
—@— Project IRR —m— Equity IRR
24
22 +
20 Benchmark for Equity IRR: 20 %
< 18
S
o 16 — — —
— 14 + Benchmark for Project IRR: 13.2 %
12 + P —— @
10
8
0.35 0.4 0.45 0.5 0.55
Weighted CEFy Tariff (tCO2/MWh)
3-9 CEF Project IRR ( )
10
3-10 Project IRR ( )
(%)
90 100 110
Project IRR (>13.2 %) 13.19 11.71 10.49
Equity IRR (>20.0 %) 21.75 16.07 12.31
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‘ —e— Project IRR —m— Equity IRR

24
22
20 Benchmark for Equity IRRR: 20 %
< 18 \
S
o 16 \-\
o
- 14 Benchmark iorlrojectHRR—13:2-%
12 .\\g
10
8
85 0 95 100 105 110 115
Ratio of the Construction Cost (tCO2/MWh)
3-10 Project IRR ( )
34
2003 11 2004 12
DNA DENR CDM
2005 8 (DENR Administrative Order N0.2005-17) CDM
CDM
PAD Project Application Document
DOE CDM
(Special order SO2004-07-023)
5,400kW
5,400kW CDM
PDD
CDM
CDM
CDM
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CDM
CDM 1.D
OM
BM
BM
CO,
BM
CO,
2
D/D
Indigenous People’s Right Act N0.8371, 1997: IPRA FPIC Free
Prior Inform Consent
3-1
TEPCO PNOC®
CDM
(MOA )
BENECO’,MOPRECO
® PNOC
2006 2 6
" BENECO
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IPP

Power Purchase Agreement

CDM

PPA





