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BA&E12.5MW(37.5MW3>=y } ) OMBRBENETHEL T 5, (1541 1983
E5H, 28ME 198347 A, 35HIT19834£98), chLOTHE, Vv4TEBED
Isabel #HIX PASARM M T BOBHMBEHE L % - T b, 4ED Leyte —~Mindanao X E
Gt i,  Leyte —~Samar WA # & Mindanao BH R e sc iy y, .T‘ongonan b #h
RBOHRETHEPAMT L5 BHEL TS, ¥, Luzon- Leyte £ BEHEE Leyte 2+ b
Luzon % T Tongonan M E N4 XE T L c o HELTHb, BF, NAPOCORLAA®D
OBCFORE O b L CRHMBREIOBBICA T,

3.2.2 Tongonan M EBWI EOHK KA - BENRH
(1) HAEORIRE |
Tongonan B i © ZHEUTREMBEL LU FMBEHZ 1978 tE=n - 5 ¥ VD 3 > ¥ 0
2 b & NAPOCOR, PNOC, EDC o Bl fE T bRk A RIC LD & 112.5MW O 4
AERO S 1 B9 AWM 5 L ORI THE T D 5 & RS N /o NAPOCORK X 1
@, Tongonan 112.5 MW DT M TOM T 5,
a ) " HEHL B B o AR 107,625 ha

b) BT i - BN 200°C

¥ 1 (1) Tongonan Q(eothermal Power Station, Preliminary -Design Peport,

KRTA, October 1978 _
(2) Capsule Peport, Tongonan Ceothermal Power Project, NAPOCOR,

1979



¢c) HEH

R B 17 &
1125 MW v 55 5 11 &
F i 3 &
BEAR 3 &
4) HEHRIE 3,700 ~ 6,600 ft
e) BEAR 112.5MW(37.5MW3 ==y )
f) XE
Tongonan — Isabel 33.9%km, 138kV ({ 2[E:)
# —~ Tunga 43.9km , 69kY
v - Wright 110.0km , 138KV

112.5MWORZ RO 5 b, NAPOCORDML 491 HH <Y LB bR, zhd-tAkFE,
BEMERURE, BRAEE, avIyrd sy —-¥x i 8t~ 5, X, EDCH &
LTl, 270G~y BRROACTH D, KAMD, HAMEY x5 4, WEHEH, 5
Wk, MRERES L 1~T3,
2) FkRoRMZBTE
Tongonan M # B EOF KRR FER, NAPOCORCEFFHr I AWM Tom Th

%o .
Tongonan ¥E 7 7 >~ b EdiEE BIEIME
Noo 1 — No 3 83X 37.5MW=112.5MW 1983 (EiE)
Mo 4 — No 6 3X37.5MW=112.5MW 1986
M. 7 — No 8 2X 55 MW=110 MW 1988
Mo 0 — No12 4X 55 MW=220 MW 1989
No. 13— No16 4X 55 MW=220 MW , 1991
No17— No.20 4X 55 MW=220 MW 1992
No21— No22 2% 55 MW=110 MW 1993
8 gt 1,105 MW

LFED L 5K, Tongonan Hifh © BMMBRE 1,106 MWIKET 5 LI R T B,
JEAKC 1,000MWEL LS B & B b 5 Tongonan # %M O BEHT » ¥ ¢+, SEOH
AN, AR TE % ok, ThiK, AZECANAPOCOR ® LB+
tDE \RBTEL L,



Tabie 3-1  Instailed Capacity by Geographical Loeation and
by Plant Type, 1977 to 1982 :

Unit: MW

Item 1977 1978 1979 1980 1981 1982V)

: (%

LUZON 752 1,902 2,994 3,226 3,156 3,511 (81)
Hydro 521 527 544 556 556 856
0il-Based 231 1,375 2,230 2,230 2,109 2,105
Geothermal - - 220 440 550 550

VISAYAS 42 73 93 103 224 263 (6)
Hydro 2 2 2 2 2 2
0il-Based 37 68 88 95 166 202
Geothermal 3 3 3 6 6 9
Coal-0il Dusl Fired - - - - 50 50

MINDANAO 213 213 429 487 523 550 (13)
Hydro 202 202 382 182 382 409
Diesel 11 11 47 105 141 141

PHILIPPINES 1,007 2,188 3,516 3,816 3,903  4,324(100)

Hydro 725 731 928 940 940 1,267 (29)

0il-Based 279 1,454 2,365 2,430 2,412 2,448 (57)

Gecthermal 3 3 223 446 501 559 (13)

Coal-0il Dual Fired - - - - 50 50 (1)

Sources "1982 Annual Report” NAPOCOR



Table 3-2  Gross Energif Generation by Geographical Location

and by Plant Type,

1977 to 19820

Unit: GWh
Ibem 1977 1978 1979 1980 1981 1982
(%)
LUZON 1Q2380£§ 11,22213 12,50443 13,115 13,666  14,398(83)
Hydro 1,270 1,755 1,731 1,873 2,033 1,832
0il-Based 9,110 9,467 10,120 9,173 8,894 9,011
Geothermal - - 653 2,069 2,739 3,555
VISATAS 55 230 243 321 503 777( 4)
Hydro 12 11 8 9 8 10
0il-Based 42 216 231 304 464 676
Geothernal 1 3 4 8 31 31
Coal-0il Dual Firedél - - - - - 60
MINDANAO 901 1,045 1,146 1,650 1,819 2,238(13)
Hydro 899 1,026 1,129 1,620 1,683 1,909
0il-Based 2 19 17 30 136 329
Geothermal. - - - - - -
PHILIPPINES ©11,336 12,497 13,893 195,086 15,988  17,413{100)
Hydra 2,181 2,792 2,868 3,502 3,724 3,751{21)
0il-Based 9,154 9,702 10,368 9,507 9,494  10,016{58)
Geothermal 1 3 657 2,077 2,770 3,586(21)
Coal-0il Dual FiredZ3 - - - - - 60( -)

Zl: Includes generation of power planis under test run

/2: Tncludes energy generation of MHECO plants

[3: Generation of Cebu Coal Thermal Plant broken down into:

Source: "1982 Annual Report'" NAPOCOR

60 GWh Coal and

186 GW¥h 0il-based



Table 3-3

Energy Sales of MECO by Customers

Unit: GWh
Cus bomers 1975 1976 1977 1978 1979 1980 Growth p.a.
'75/'80 (%)
Residential 1,418 1,48 1,623 1,78 2,015 2,228 (27) 9.5
Commercial 1,812 1,958 2,177 2,323 2,508 2,617 (32) 6.7
Industrial 2,386 2,571 2,764 2,990 3,349 3,259 (39) 6.4
Street Lights 4% 47 49 51 52 55 (1} 4.1
Resale 228 255 281 187. 63 57 (1)  -24.2
Total 5,880 6,317 6,804 7,337 7,987 8,216(100) 6.9
Source: "1980 Stabtistical Yearbook on the Philippine Electric Power

Industry", NAPOCOR Corporate Planning



Table 3-4 Status of House Connection in 1978 and 1980

Unit: 10°
1978 1980
Region With  Without  Total With  Without  Total
(%) (%) (%) (%)
Luzon 1,661 2,154 3,815 2,163 1,834 3,997
(43.5) {56.5) (54.1) (45.9)
Visayas 241 1,412 1,653 369 1,362 1,731
{14.5) {85.5) (21.3) (78.7)
Mindanao 205 1,327 1,532 350 1,255 1,605
{13.4) (86.6) (21.8) (78.2)
Total 2,107 4,893 7,000 2,882 4,451 7,333
{30.1) (69.9) (39.3) (60.7)
Source: Processed from "1980 Stotistical Yearbook on the Philippine

Eleetric Power Industry," NAPOCOR Corporate Plamming



Table 3-5  Average Power Rates of NAPOCOR by Region

Unit: centavo/kWh

Region 1977 1978 1979 1980 1981 1982
Luzon 18.10 18.16 2277 36.40  44.80  46.70
Visayas 29.21 29.49 30,80  40.62 49.82 54,44
Mindanao 4.26  11.00  13.66  16.51 18.00 18.59

Philippines 14.41  17.23 22,12 34.22  41.66  42.99

Source: "1982 Annual Report'" NAPOCOR



Table 3-6  Potantial Geothermat Areas in the Philippines

Proven  Probable Possible A
Region Geothormal area/location potential potential potential Entities involved
. area area area
o4 Makiling-Banahaw, Laguna X NPC/Union 0il (PGI)
Tiwi, Albay X NPC/Union 0il (PGIT)
7 Palimpinon-Dauin, Negros X PNOC-EDC/KRTA
Oriental :
8 Tongonan,Leyte % PNOC-EDC/KRTA/
NAPOCOR
1 Daklan-Bokod, Benguet X BED/ELC
4-A  Naujan-Montelago, Oriental x BED/ELC
Mindoro
5 Manito, Albay x PHOC-EDC {under
negotiation by PGI)
6 Mambucal~Mandalagan, x PNOC-EDC
Negros  Occidental
11 Manat-Masare, North Davao X PNOC-EDC
1 Acupan—Itogon, Benguet x BED/ELC
1 Buguias, Benguet X BED/ELC
1 Mazinit-Bontoe, Mt. Province X BED/ELC
2 Batong Buhay, Kalinga— x BED/ELC
Apayao
2 Cagua, Cagayan X BED/ELC
3 Pinatubo, Zambaieé X BED/ELC
4 Mabini, Batangas DX BED/ELC
5 Bulusan, Sorsogon X 'BED/ELC
8 Biliran Island,Northern X - PNOC~-EDC/BED ELC
Leyte : : .
8 Burauen, Northern Leyte x PNOC-EDC/KRTA
Anghawan, Southern Leyte x BED/ELC
10 Mainit-Placer, Agusan Norte x BED/ELC
12 Apo-Kidapawan, North X
Cotabato ’
NAPOCOR - National Power Corporation
PGI —~ Philippine Geothermal, Inc.
PNOC-EDC ~ Philippine National 0il Company - Energy Development Corporation
KRTA ~ Kingston, Reynelds, Thom and Allardice, Ltd.
BED - Bureau of Fnergy Development
FLC — Tlectroconsult
Proven - Sufficiently explored by drilling, thereby establishing certainty as

Source:

to presence of economic geothermal potential
" Probable ~ Sufficient exploratory and production well.
Possible - Geological reserves,

Five-Year Energy Program 1981 - 85, MOE, July 1980,
3—-9



Fig. 3-1 Potantial Geothermal ‘Areas in the Philippines

LEGEND :

4 Proven Potential Area
® Probable Potential Area
# Possible Potentlal Area

Mainit- Bonjoc

Buguias -

Acupan-itogon

Pinatubo - Batong ~Buhay
Mak- Ban g‘\ ‘ Daklan—-Bokod
Monteiago Tiwl

Mambukal
Mandalagan

__[Bifiran}

[Tongonan]
[Burduen]

Palimplnon

-00%’

Mainit - Piacer

Norih-Davao

Apo-Kidapawan
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3.2.3 LAFRLCEDIHOMBRAR

74 ) Exp TBRATPEXRUE ) o—Ht22RBRRKERTIOT, T, U2
BT Y v MLEENE R A ¥ TR THB L EMINTE A, =22 ¥ LMD 1981
~85 TAAE -5 FAEREIC LA, MBS Y v HIKE LT 22 sFIOHMREDT S
AT B (Table 3—6 ),

Tongonan it [ ERERF v 2K | 4 s FID s b 12&LTHIFLhTHnE, VA
SBRE, oMb rHEnl WEEKET v vy K] & LT2) bhTwh, Biliran B,
" dk v 4 5@ Buraven, g L4 7 © Anahawan HCH b Fig.3— 1 CF OB LR T,

ABOBMBEEFCELRTFRCL2E, Chb3 rFioBEKT v v ¢ ABEOTNR
BRDOLOKE EDOEND, Biliran B TW,3 00 FHMEFELTHY, TOFT ¥
v PVEBE Z00MW L bKZA I ESEbRTna,

Burauen Tk 1983 FHEBASE I N TWwb, Anahawan T FHHE HGEWIRTE
TRTNEOLTD b

CHLOMBHIROMBE T ¥ v A LD AT, REEEAVERRS G AEETRE
ﬁ@B#%ﬁi$w¥;&%ﬁtLTﬁ~9%éDéﬁfhﬁho '

3.3 74 VEORIRE

3.3 @@ B _

749 t'ymﬁ‘ﬁ%’%jlﬁﬁﬁwif ¥ BIC 3T 2 Luzon B %#. Leyte &, Samar &,
Cebu A% I Dt A Visayas iR BH RS L5 I ¥ £ 74 BIC ¥1T % Mindanao B 71 564
D3Fay 7@HBNTED, HFrORECABE, THBEERRIRAIL TN,

Luzon BHRKE : 230kV, 115kV , 69kV
Visayas I E#  138kV, 69kV
Mindanao T HA&#E 138KV, 69kV

Umm%ﬁ%ﬁmymfﬁ,%ﬁ@ﬁﬁﬁﬁﬁl@ﬁ%@ﬂ%ﬁﬁ@ﬁ%W%M%HOW%ﬁﬁ
PAIh, $x, 500KV LAEBAFHEIA TV L,

—F, Visayas ENEHRAMBBMEAIRFTEID 2T Lhb, 138RVORKTHERS
hTwid,

Zh LML NAPOCORTH, v4 7ROBE-MBEAMALAEN+BEEEREE
(HVDC) 1€ £ b Luzon BHFMICKES 5 SHEICHE LT b,

PAF, Luzon , Leyte — Samar % L ¥ Mindanao B ) & & ORI O TR~ 5,
(Fig.3—2,3—3.Table3~7,3—8}
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3.3.2 rLvVBROBHRH

Yy BTE~= R ARNBHRL, &, FBRPF LVAEBCTHRE W, 20
Fb oy v Bk O K EC B O BBBE &\ kBB o B KD R
Heds e s BHMKCEN AR T 2 L4, ~=oWghmLbTopRBESNTH,
EWAD RN LCED B 2T o T B

Y BIEENTE, FREPNWT w22 %P L L LTREERIAKLTW $ 0 LEE
ENRNTWa, ., T, BEMBRL v = 2CXET 2204, BHELOAD OIERRER
e LT, MANER S LUHHBHURERAb~ =5 KEH 230 kV XRTEXHEC= 5
OEEHRELARVOET N, BN, HBANK 44230 WWABRKIK L o Tay
BB GREWICED 230 kV AR AR BREMOEREF. To b, RE—BEFALAHL
R SHETBIESIHC L b FILEEENRMOMK ZEM LT C & & LT,

230KVERRBRATE, 1980 £ EEOBEM EERMBEAMILTELLOTS
B, Y yEBRUOERME, 3 LKCE VI FTHATHRY LuzonBENRHECSET LK
MR BERVEART 5,

c D%, NAPOCORE » ¥ ¥ BfSMENRHICON TR LR, < = 7 RO San
Jose, Kalayaan b Naga IWHEH ACH00kVAEMH (0 340km) FHHL, HMEHEO K
WL Leyte thBBEHOX BT o L xFBIL TV A,

COACS00KVRABR DWW CHBEKRMBRIHERTL TV D,

3.3.3  Leyte —Samar OB HR#

Leyle — Samar BT &\ Tk, IRTE 1983 4EICHRE & B L & Isabel $1B5IT 317 % 138,000
b AEOERETOMEREY A KOFE&RERLS, RO+ Y »BCE~N1,7100 MTOE
NBEHED LT E RN,

Tsabe! MK T4 2 © 2 o % — b 1983 4 (CEE L7 Tongonan 1~ 34348 ( 112.5MW)
CEDBBIAT NG,

% 7o, 1984 4Tk Leyte —~ Samar 1@ San Juanico Mk % 138 kV A E B CHENT L,
Tongonaniﬂzﬁf&@ﬂgﬁﬁﬂ% Samar B LT, Teyte %@ﬁ4t&§‘é% Samar B0 EBiL B
SRR HHE TH b W AENTIEO S L 1983 ERKBT L TN S,

V4 ¥ BREWTH _LEROH Tongonan 4 ~ 21 55 ( 990 MW ) OHBREEHERDD, T
R B 4T % Luzon BiC B3~ ¢ BIfE, HVDCREEHRIC L BRMRIERBL T b,

3.3 3 FFAROBHREK
Sy FABRWIES P LETEBED R T, chiEf, TR I EPLELT
BERRS LU 133 kVEABHBOEHMETEATThbh T\,
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Fig. 3-3  Mindanao Grid in 1982,
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