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( )  

1 (DOE) (BOI, DTI)

EDC ThermaPrime

 

2 EDC  

3 (Biliran)

 

4 EDC (Leyte)  

5 Mak-Ban Maibarara

 

 

( ) 103 8 26 103 8 30 5

 

( )  

1 (Department of Energy, Philippine)  

2 (Board of Investments, 

Department of Trade and Industry, Philippine)  

3 (Energy Development Corporation, EDC)  
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4 ThermaPrime (ThermaPrime Well Services 

Inc., ThermaPrime) 

5 Biliran (Biliran Geothermal Inc., BGI) 

6 Maibarara (Maibarara Geothermal Inc., MGI) 

7 (Chevron Geothermal 

Philippines Holding Inc.) 

( )  

1  
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103/08/26 
DOE, BOI, EDC, 

ThermaPrime Inc. 

1.  

2. DOE (BOI EDC

ThermaPrime Inc.

 

Rafaelita M. Aldaba 
(Assistant Secretary, 
BOI) 
Lilian Fernandez 
(Division Chief, Energy 
Cooperation & 
Coordination Division 

DOE) 
Ariel D. Fronda 
(Geothermal Energy 
Management Division) 

103/08/27 

Biliran Geothermal Inc. 

and ORKA Geothermal 

Holding 

1. ( -

(Tacloban)) 

2.Biliran

 

Nilo A. Apuada 

(Manager, ORKA) 

103/08/28 EDC, ThermaPrime Inc. 
Leyte

 

Raymond Jarque, Jr. 

(Manager, EDC) 

Romerico C. Gonzalez 

(Coordinator, 

ThermaPrime) 

103/08/29 

Maibarara Geothermal 

Inc., PetroEnergy 

Resources Corporation, 

PetroGreen Energy 

Corporation, Philippine 

Geothermal Production 

Company, Inc. 

1. ( - ) 

2.Maibarara

(MGI)  

3.Mak-Ban

(PGI)  

Pedro G. Callos Jr. 

(Manager, MGI) 

Loit T. Batac 

(Specialist, PGI) 

103/08/30  ( – )  
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DOE BOI  

( ) Rafaelita M. Aldaba

Ariel D. Fronda Lilian Fernandez

3 :

EDC

 2  1  

 2  

Presentation Proper (BOI, DOE, EDC, ThermaPrime
A. Geothermal Development in the Philippines 
B. Policy Formulation (Renewable Energy Act)

E. A. Fronda, Chief, Geothermal Energy Management Division, DOE
Geothermal Development Experience  

A. Company experience - EDC
T. A. Manipon, Business Development, EDC

B. Geothermal Exploration and Development
J. A. Caranto, Geosciences Head, EDC

C. Drilling Operations
R. C. Gonzalez,ThermaPrime

Taiwan Geothermal Development Experience  
A. Geothermal Development in Taiwan 

B. H. Lee, ITRI
B. Geothermal Energy Opportunities in Taiwan

P. K. Lin, Jie Yuan Technology Co., Ltd
C. Taiwan i-Geothermal Energy System

C. S. Lee, National Taiwan Ocean University
Closing Remarks

Speaker: Lilian Fernandez, Chief, DOE
S. N. Chen, Chief, BOE
H. M. Leng, Director, TECO
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 1 DOE BOI EDC ThermaPrime  

 

( )  

1 (Presidential Decrees, PD) 

(1)PD 334 & PD 927:

(Philippines National Oil Corporation PNOC)

PNOC-EDC  
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(2)PD 1442:

2 (  2)  

2 (Presidential Proclamations, PP)  

PP 1112, 1413, 2036-A, 853 EDC Luzon, Negros, 

Leyte & Mindanao  

3 (Executive Orders, EO)  

(1)EO 215  

(2)EO 661  

4 (Republic Acts, RA)  

(1)RA 6957 BOT  

(2)RA 9136 (Electric Power 

Industry Reform Act, EPIRA)  

(3)RA 9513

26 (  2)  
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 2 28 ( DOE ) 

 

( ) (  3)  

1 1967 -RA 5092 1969 2.5 kW

 

2 1976-1984 PNOC-EDC 1 981 MW  

3 1990-2001 BOT 2 924 MW  

4 2001 EPIRA  

5 2008 RA 9513  

( )

DOE  4

1 (1978 ) 2 (1991

) 3 (1997 ) 4
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(2001 ) 5 (2003 ) 6

(2006 ) 7 2008 12

 

1  

(1)   

A. 7  

B.7 10%  

C. 10

  

D.

1.5%  

E. 3 7

  

F.   

G.   

H.   

I.

100%   

J.

  

(2)
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A.   

B.

100%   

C. 7   

D.   

(3)

  

2  

(1)

  

A. Renewable portfolio 

standard  RPS

  

B. Feed-in Tariff FIT

  

C. Net Metering

 

(2)

NREB RETF
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NREB 2009 9

RPS FIT

 

(3)RETF

REMB REMB

BOI

 

 

 3 ( DOE ) 
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 4 DOE ( DOE ) 
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Biliran  

Biliran (BGI) ORKA

(ORKA Geothermal Holding)  Nilo A. Apuada

Biliran (  5~  7)

 

( ) Biliran BGI ORKA

FEDCO (Filtech Energy Drilling Corporation)

Contact Energy  

( ) Contact Energy

The Geysir Drilling Rig  

( ) Biliran (  8)

7 (  9  10) BN-1~3 3

1979~1982 PNOC-EDC KRTA

 

( ) 1981~1982 BN-3 2400 m

330 pH~3

 

( ) 1991~1993 PNOC-EDC

Biliran 2004

DOE 2008 BGI DOE

555km
2

DOE

50MW 25MW

2016 50MW

50MW  

( ) 20km
2
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200MW  

( ) (  11)  

 

  

 5 Biliran Biliran Gerardo J. Espina, Jr  

 

 6 Biliran  ( Geysirs ) 

 

 

 7 Biliran  
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Biliran 2

Biliran 1

 

 8 Biliran  

 

 9 Biliran  
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 10 Biliran  

  

 11 Biliran  
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Leyte  

( ) EDC  

( ) DOE 503.61km
2

700MW  

( ) Fuji, Mitsubishi, Ormat 

( )

Kananga-EDC (Kananga-EDC Institute of 

Technology, KEITECH)(  12)  

EDC Raymond Jarque, Jr. 

ThermaPrime Romerico C. Gonzalez

EDC

EDC

Leyte ( 

 3  13~  16)

(  16)  

120

1990

1800 MWe

7 7

(  17)  

EDC
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Bac-Man Mak-Ban Tiwi Tongnan Palinpinon I

Palinpinon II

Mak-Ban Tiwi CGPHI

EDC  

:Negros-Panay, 

Cebu-Mactan, Negros-Cebu, Leyte-Bohol, Leyte-Mind, 

Leyte-Cebu, Leyte-Luzon (  

18)  

EDC 1972

PNOC

PNOC-EDC 2009

Tiwi Mak-Ban 

EDC 

(Indonesia) (Papua New Guinea)

(Kenya) EDC 60%

( 1200MWe) Chevron

EDC

 

19 30

EDC 9 913
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120 862 28 23

(  20)  

EDC

 21

EDC 9

2

30

EDC

BOT

 

EDC
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 12 KEITECH  

 3 Leyte 5  

Plant 
Produc. 
Wells 

Reinj. 
Wells 

Pipe 
Network 

Generation Capacity 

Tongonan 1 27 6 13.2 km Single flash/Mistubishi 
112.5 
MW 

Upper Mahiao 29 10 28 km 
Single flash+ 
Binary/GE+ORMAT+ 

KATO  

125 MW 

Malitbog 30 12 16.3 km Double flash/Fuji 
232.5 
MW 

Mahanagdong 
A/B 

30 14 30.3 km Double flash/Toshiba 180 MW 

Optimization 
   

Binary/ORMAT+ KATO  
50.9 
MW 

 

 

 13 Leyte 5  
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 14 Leyte H2S H2S (scruber) 

 

 

 15 Tongonan  
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 16 Leyte EDC  

 

 17 (EDC ) 
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 18 ( National Energy Grid 

Philippines) 

National Energy Grid Philippines (2011)

http://www.geni.org/globalenergy/library/national_energy_grid/philippines/philip
pinenationalelectricitygrid.shtml 

 
 19  EDC (EDC

) 
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 20 EDC  

 

 

 21 EDC  
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Maibarara  

Maibarara (MGI)

PetroEnergy Resources PetroGreen Energy

Maibarara Pedro G. 

Callos Jr.  22  23

 

( )  24 Maibarara

Makiling  

( ) PetroGreen

(Trans-Asia Oil and Energy Development Corporation, 

TAOEDC)

(PNOC-RC) MGI  

( ) 20MW  

( ) 2010/2/1 DOE 2010/8/11

(Environmental Compliance Certificate, 

ECC) 2010/12/8 BOI R.A. 9513 2011/2 TADANO

3  2014/2/8  

( ) R.A. 9513

 Makiling  
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 22 Maibarara  

 

 

 23 Maibarara  

 

 

 24 Maibarara Makiling  
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Mak-Ban  

Chevron geothermal Philippines Holding Inc. 

(CGPHI) Mak-Ban Edgardo A. Anacay 

(Operations manager) :Mak-Ban

 25 CGPHI Mak-Ban

 26 Aboitiz Man-Ban

 27

 

Mak-Ban 60 km

Chevron

16 10

6 426 MWe  

1971 (Philippine Geothermal 

Inc., PGI) (National Power 

Corporation, NPC) 1973

11

Bulalo Maibarara

(  28) 1974 PGI Mak-Ban 

MKB-WHB001(  29) 1975

35 110 klb/h (  50 )

1976  Bulalo 12

110 MWe 6 74

220 MWe

7 km
2

113



 34  

69 22 (17 5 )

2,000  3,000

230 ~ 290 46 /

426 MWe

pH 4.5~6

46%  

Mak-Ban 35

25%

 

Mak-Ban

CGPHI

Aboitiz Mak-Ban 16
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 25 Mak-Ban  

 

 

 26 Mak-Ban  
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 27 Mak-Ban  

 

 

 28 Mak-Ban  
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 29 Mak-Ban (1976~ ) 
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( )  

2008

206

20

2009  4  
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 4  

    

 2008 12  2009 6  

 2030 1,060  650-1,000  

 20  20  

  

 

   

  (FIT) 

 
2-3 NTD/kWh 4 NTD/kWh 

 9 NTD/kWh 2-3 NTD/kWh 

 

1.

NREB

RETF RPS FIT

 

2.RETF

 

3.

REMB

 

1.

 

2.  

3.

 

 

1.

10

7  

2.

 

3.

 

1.

 

2.

 

3.  

 

( )  

(Inactive volcano)

250~320 2,000~3,000

45% 5~7 MW/ (  30)
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7 19

1,800 MWe 2

28

12% 10 TWh

15%  

150~220

1,000 ~2,000 <20%

0.3~0.8 MW/ 3 MW

82 11

12 74

260 KW

Binary

83

 

100

1,500

500~1,000

10
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(1)

40

15 (2)

(3)

ROT (4)
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 30  

 

( )  

5

(1) 1971

( EDC

)

(2)



 43  

(3)

 

80

(500~1000 ) 10

94

 

2,000~3,000 5~7 MWe

( )
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2

 

( )

Biliran Maibarara

Mak-Ban

20  
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( )

 

1  

(1)

 

(2)

(3~5 )

ROT

 

2  

(1) (

)

 

(2)
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3  

(1)

( Chevron)

 

(2)

(12 Peso/kWh 9 NT/kWh)

103

4.9315 /

 

(3)

Palinpinon

(Calcite Inhibition System, CIS)

 

(4)
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(5)

 

( ) (3~5

)  

( )

 

( ) EDC

EDC Joint Venture

EDC

 

( )

 

( )
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( )

 

( ) EDC

7 4~5

 

( ) EDC

103

LBNL

EDC EDC

(103) 12
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