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E.0. 12065: H/A
SUBJECT:  TIWI GEOTHERHAL PROJECT COMPLETION REPORT

REF: (A) APP 3C, CH. 3, HB 3
- {B) FRONTLINES DATED 1B/5/76

SUNHARY: THIS CABLE CONSTITUTES THE PROJECT COHPLETION
REPORT FOR THE SUBJECT PROJECT AS REQUIRED BY REF (A),
THE PROJECT HAS HET ITS PURPOSE. REF {B) CONTAINS
DETAILEC DESCRIPTIVL NARRATIVE. NO ADDITIONAL AID
FINANCED [NPUTS ARE SCHEDULED FOR THE PROJECT AND
THEREFORE HONITORING OF THIS PROJECT SHGULD TERHINATE
HITH THE SUBHISSION OF THIS REPORT. END SUMIARY.

‘l. A. COMPLETE MAHE: TIW! GEOTHCRMAL GENERATION AND
- TRANSHISSIOR

= B, LOAN NO.: 482-H-032

- C. PROJECYT MO: 482-26-220-262

= 0. TERHIRAL DISBURSEMENT DATE:  12/31/77

- E. IHPLEHENTING AGENCY: HATIONAL POWER CORPORATION

- F. TOTAL AMOUNT OF DISBURSEMEMTS: $3,007,072.28

. SUHHARY OF SERVICES PERFORHED ANO GOODS FURMISHED
- BY HAJOR PROJECT COHPONENT BY CONTRIGUTOR (AID,

- HOST COUNTRY, AHND OTHERS).

THE PHILIPPINES HAS LONG BEEN KHOWM TO POSSESS GEOTHERMAL
RESOURCES. IN 1370, THE PHILIPPINE GOVERNMENT SET ASIDE
OVER 40,000 ACRES OF LAND AT TIWI IN ALEAY FROVINCE AS A
GECTHERMAL RECERVATION AND COHMISSIONED THE MATIONAL

POWER CORPORATION (NPC) TO BEGIN COMMERCIAL EXPLORATION
AID’S INVOLVEHENT WITH GEOTHERMAL EHERGY IN TIWI BEGAN IN
1973 WITH A LOAN OF $4.2 MILLION TO THE PHILIPPINE GOVERN-
HENT TO FINANCE A PILOT GEOTHURHMAL PLANT. THE ORIGINAL
PROJECT DESIGH CALLED FOR CONSTRUCTION OF A 10.5 HEGAWATT
ELECTRIC POWER FACILITY PLUS 3060 KILOMETERS OF 69 HV TRAIS
HISSION LINE AND RELATED SUBSTATIONS. RISING ENERGY COSTS
HOWEVER, LENT URGENCY TO THE PROGRAM AND THE PHILIPPINE
GOVERKHENT CHOSE 10 FOREGO THE P'LOT PLANT, USE ITS OWN
AND OTHER RESOURCES, AND PROCEED DIRECTLY TO FULL-SCALE
COHHERCIAL GEQTHERMAL GEMERATION.

THUS, THE PLANNED AID-FUNDSD PILOT PLANT WAS ABANDONED
AND AFTER LENGTHY DISCUSSIONS WITH THE GDP, AN AMENDMENT
TO THE LOAN AGREEHENT WAS FINALLY EXECUTED IN 1977, THIS
AHENDHENT REDUCED THE LOAM TO $3.3 HILLION AND PERMITTED
THE FUNDS TO BE USED FOR FIMANCING THE FOREIGN EXCHANGE
COSTS OF HATERIALS FOR THE TRANSHISSION LINE AND SUB-
STATIONS. THE GOP FINANCED, OR ARRANGED FIMANCING, FOR
ALL LOCAL COSTS OF THE PROJECT. THE MAJOR FOREIGN EX-
CHANGE COSTS WERE FINANCED UNDER SUPPLIERS’ CREDITS,
HITSUBISHI AND HITSUl OF JAPAN WERE CONTRACTED FOR THE
DESIGN, HANUFACTURE, AND INSTALLATION OF MAJOR AND HIROR
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EQUIPHENT, ERECTION OF A COOLING TOWER, AND THE {NITIAL
TESTING AND START-UP SERVICES FOR TWO S5 HW STEAM TURBIMES

OF THE FOUR OTHER GEOGRAPHIC AREAS GIVEN PRIORITY FOR
GEOTHERHAL DEVELOPHMENT BY THE GOP, FHILIPPINE GEOTHERHAL,
INCORPORATED (PGI}, A SUBSIDIARY OF UNION OIL OF
CALIFORNIA UNDER CONTRACT TO HPC, HAS SPENT ABOUT $25.0
MILLION OM TWO AREAS. THE NEW ZEALAND GOVERHMENT HAS
SPENT ABOUT $8 HILLION OF A $10.0 HILLION DOLLAR GRANT iN
THE TWO REHAINING AREAS.

- 8. STATUS OF COHPLETION OF PROJECT ELEHENTS (NVOLVIN
- CONSTRUCTIOHN, IMPORT OF HATERIALS AND SUPPLIES
- ARD TECHNICAL ASSISTANCE.

ON JANUARY 12, 1878, PRESIDENT HARCOS THREW THE SWITCH
INAUGURATING THE FIRST 55 HW UNIT OF THE GEOTHERMAL PLANT
IR TIWl. THE 360 KILOMETERS OF AID FINANCED TRAHSHISSION
LINES ARE COHPLETE AND FIVE SUBSTATIONS ARE FINISHED AND
ENERGIZED, THE TRANSHISSION SYSTEH INTERCONNECTS THE
TINI GEOTHERHAL FACILITY WITH LOAD CEMTERS IN SOUTHERN
LUION AND A 230 &V LINE THAT CONNECTS THE HANILA AREA
WITH NAGA CITY IN SOUTHERH LUZON. PHILIPPINE GEOTHERHAL
UNDERTOOK THE EXPLORATION, DRILLING, AND DEVELOPMENT OF
THE TIWl FIELD. KPC CONSTRUCTED TWO ELECTRIC POWER PLANTS
EACH CONSISTING OF A 55 HEGAWATT DUAL PRESSURE ENTRY
TURBINE GENERATOR, FORTY WELLS HAVE BEEN DRILLED WITHIN
THE FIELD, BUT ONLY 15/20 ARE EXPECTED TO BE UTILIZED TO
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PRODUCE TRE 130 NEGAYATTS OF POUEKR, PHILIPPINE GEOTHERNAL
CONSTFUCTED THE GATHERIKG SYSTEN 10 CGNKECT THE WELLS TO
THE PLANT.  NPC PROJECY ENGINELFS STATE THAT THE TVC
POWER UNITS Will GO ON DRY-iUN FOR THREL NONTHS BEFCLR!
CONNMERCIAL PONIR IS DIGTRIBUTED TO THE ELECTRIC COCPERA-
TIVES N THE greoL

SUMMARY OF ACCOMPL ISHIENTS OF FROJECT iM LIGHT
- OF THE PURPOSE STATLO 11! TEE PROJECT PAPER.

THE PURPOSE OF THE FROJECT, AS STATED IN THE AMCHDMENT TO
THE LGAN AGREENMENT, VAL TO CONSTRUGY SPPROXIMATELY 360
KILONETERS OF €3 kY TRANSHISSION KETWORK WAICH VOULD CON-
NEC! THE SOUTEERN LUZON PROVINCES ©F CAMARINES SUR, ALBAY
AND SORSGGON TO THE LUZOK GRIA SYSTEM, ahh ENHRNCE THE
POTENTIAL FCR RURAL ELECTRIFICATION.  THIL PURIOSE (S
SATISFIED., THE TIWI BLOCK OF POVIR IS5 FED INTO THE LuZoN
GRID AND IHSURES f MORE ADENURYE #ND RELIAELL SUPPLY OF
ELECTRICHTY FOR INDUSTRIAL #HD DOPELTIC CLNMSUMERS IN
SCUTHERN LUZON. [/ TYING InTO THE LUZON CRID, THE DIS-
TRIBUTION SYSTEM ViLL ASSIST AT LEAST TN RURAL ELECTRIC
COOPLRATIVES,  WiiLEL IT 15 3TILL TOQ EARLY TO CITE HUCH
EVIDENSE THAT THE TiWI CEOVHERIAL FROJECT 15 CONTRIEUTING
TO THE ECONCHICALLY DEFRCSSED BICOL REGION, THE ASSUNPTION
THAT 1T WILL REMAINS VALID. RILATIVE TC OTHER PARTS OF
THE COUNTRY, THE BICOL HAS LACKED FiS1C POMER INFRACTRUC-
TURE, TRANSHMISSION FACILITIES WERE MARGINAL WITH OHLY 90
KILOHETERS OF 34,5 KV LINE--INADEQUATE TO SUPPORT AREA
ELECTRIFICATION, THE SC0 MEGAWATT PROVEN CAPACITY OF THE
TIWI FIELD 1S NORE THAM SUFFICIENT TO EMERGIZE THE ENTIRE
BICOL AREA.

- D, FURTHER INPUTS INTO PROJECT TO BE PROVIDED BY
- OTHERS AND EXPECTED COHSLETION OF SUCH INPUTS

THE GOP CONTINUES TO ASSIGN HIGH PRIORITY TO GEOTHERMAL
DEVELOPHENT. ExFRASION OF THE TIY1 PLANT FROM THE CURRENT
220 MW TO 440 MY IS UKDER CCHSIDERATION. ALSO BEING DIS-
CUSSED, SUBJECT TO FURTHER EXPLORAYION OF THE FIELD, IS
PLANT EXPANSION IN THE MORE DISTANT FUTURE OF UP TO AN
ULTIHATE CAPACITY CF &30 HM.

I ADRITICH TO THE TIWI PLANT, TMENTY-FIVE OTHER AREAS It
THE PHILIPPINES HAVE BEEN 'DENTIFIED BY THE COMIIGSION ON
VOLCANOLOGY AND THE GUREAU QF EMERGY DEVELOPHMENT (BED) A5
HAVING GEOTHERMAL POTEMTIAL. OF THESE, FIVE AREAS HAVE
BEEM C!VEN PRIGRITY FOR DLVCLOPMENY BY THE GOP. THE GOP
POWEr GEVEL OPHERT PLAN CALLS FOR DEVELOPHENT OF 1535 MW

OF CARACITY [N THESE FIVE ARFAS BY 1987. THE KED ESTIHATES
THAT $675 MILLION FOR FIELD DEVELOFNENT AND $7%0 MILLIOH
FOR PONER PLANT COMSTRUCTION WILL BE REOUIRED OVER THE HEXT
10 YEARS TO ACCONFLISH THIS GOAL.

THE PHILIPPINE GOVERIMENT HAS AN ONGOING NATIONWIDE
ASSESSHENT OF THE COUNTRY'S GEOTHEKHAL RESOURCES UNDER THE
PHILEFPIQIE~ITALTAN TECHNICAL COOPERATION FROGRAM.  THE
ASSESSHENT ACTIVITIES WILL IDENTIFY PRIORITY AREAS TO BE
FURTHER EXPLORED. THESE DEFINED »KEAS CAN THEN BE
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GEVELOPED BY LOTH LOCAL AYD FORCIGH CNTITIES THNGUGH A
SERVICE CONTRACT SYSIER WITH 1vE MINISIRY CF QHERGY.  THE
HERTSTRY 1S PRESENTLY SETTING QUIDELTHES FOR Tht #DCRTICH
OF SERVICE COMTRACTS, IN WHICH FOREiun AND FILIFING
COMFANILS WITH FROVEN FILANCIAL, BRNAGLHENT, AND TECHNIGHL
CAPABILIVIES WILL BE ENCOURAGED YO PARTICIPATE

- £, RECOWMINDATIONS 0N EXTENT AND PERIOD OF FURTHER
- HONITOR1G.

HOTYITHSTANDING THE COKTIKUED EXPANSION OF THE OVERALL
PROJECT, AS DISCUSSEL IM SECTION B, AID’S CONTRIBYTION 10
THE SHALLER PROJECT HAS BEEN PROVIDED T A DISCRETE ACTIV-
ITY, THIS ACTIVITY IS COMFLETE. HMONITGRING OF THIS
PROJECT SHOULD TERHINATE WETH THE SUBMISSION OF THIS
PROJECT COMPLETION REPORT. HURPHY
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