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Thisisthe first eventof annuall TBGeothermalEngineerindepartmentworkshopas
an institution that concernto make geothermalexpert. Thisworkshopis held asa
responsefrom academic,government, and industrial geothermal community to
accelerategeothermaldevelopmentin Indonesia.Thetheme is chosento showthe
progressactivitiesof National GeothermalCapacityBuildingin Indonesia.We invite
contribution of research,exploration, exploitation, businessand economicpapers
relatedto geothermaldevelopment,not only in Indonesiabut alsoin variouspart of
the world to join this workshop.lIt is our contentmentto invite you to participatein
“1%'ITBGeothermaWorkshop2012”.

Thisworkshopis held at the WestHalland CampusCentrelI TBBandungon 05— 08
March 2012. With a fresh and exciting program planned, this workshop will
featureimpressiveand high quality guestspeakersand seminartopics of Geothermal
whichincludethemesasfollow:

1. EducatiorandResearch

2. BusinessaindRegulation

3. Exploration

4. Exploitation

5. EnvironmentaAspects

Ever since the IndonesianGovernmenthas announcedits latest National Energy
Policywhich resultsin the conceptof "energy mix", geothermalenergy has been
gainingmomentum as more and more people becomeattracted to it recently. The
Government'starget for the nearest future, which is to have an operating
geothermalgeneratorcapacityof 3,556 MW, hasinducedthe Governmentto revise
variousregulationsconcerninggeothermalenergy,improve the investmentclimate
in the field, and drive various financial institutions to aid the development of
technologiesfor geothermal energy. Yet despite all those efforts, the scarcity of
scientistsand engineersworkingin the geothermalindustry and the lackof research
andlimited knowledgeon the energyin universitiesremaina gravechallenge.




“To introduce non technicalprofessionalto the history of geothermalenergyand
the processesto utilize it directly and indirectly” is an objective of PreCourse
programwith title of “Geothermalfor Everyone” held on March,5 2012.

A specificissuein recent condition particularly about capacitybuilding for future
geothermal development planning in Indonesiabecomeshighly interesting to
discusswith a number of knowledgeablepeople. Audiencesare provided wide
opportunitiesto deliver some questionsor feedbackat this session,on March 6,
2012,at AulaTimuriTB.

Academiciansexperts,and practitioners are strongly encouragedto sharetheir
knowledge experiencethought, or ideain paperpresentationsheld on March7,
2012 at EastCampusCenteriTB.Thereare 36 papersto be presentedin verbal
presentation, separatedinto three main topics: exploration, engineering,and
multidisciplinary. Prior to that, an opening technical sessionis initialized with
paneldiscussiorof a specialtopic called“GeothermalCollaboration”.

Parallel course is also provided for the participants who are interested in
understandingthe common hazardsassociatedin thermal areas.The course of
“SafetyThermalTraining’is openfor registration.

Theexhibitionisorganizedn two dayson March6-7,2012.At least10 companies
and industries also take part in the exhibition. On beautiful exhibition, we will

introduceyou how ‘ITBGeothermalFellowshipexcelsin developinggeothermalin

Indonesia. The space of exhibition area is designed to give an optimum

conveniencefor the visitors and to accommodatethem in a large venue “Aula
BaratiTB".

Oneday post workshopfield trip will be organizedto visit Kamojang Garut, West
Javaithe first steamfield and power plant in Indonesia.Thiseventwill be held on
March 8, 2012. More than 20 participantshave committed to participate in this
program.




TIMEALLOWANCE

Thetime allowancefor eachpresentationin PanelDiscussiorsessioris 10 minutes.
Tokeepthe schedulefair for all the speakerssthe moderator’sauthorization.

POWERPOINTFILECHECHKN

For you who have not yet sent us your ppt file via email in advance,you will be
askedto give your power point file on the first day of workshop(March 6, 2012).
Pleasevisitthe author checkin deskin AulaTimuron March6, 2012.

TIMEALLOWANCE

The time allowance for each presentation in TechnicalSessionis 15 minutes
followed with a 5 minute of Questionand Answer,which meansthat the total time
you will haveis 20 minutes. The speakerswill be announcedwhen the time lapse.
Pleasdollow the bell signal:

Firstbell : Youwill have5 minutesto finishyour presentation(10 minutespassed)

Secondbell : Yourtime isup (15 minutespassed)

The chairpersonswill be instructed to ensure smooth sessiontherefore please
strictly keepspeakergo the time allocated.

Note for the speakers:
Pleasebe presentin the room where you will give presentation 15 minutes before
your sessionstarts.

Eachpaperhasa papercode.Forexample:
101:1 A£Rooml (Thepaperwill be presentedin room 1: ExplorationRoom)

01 APaperNumber




DAY1-TUESDAYARCH, 2012

07.30 08.30| Registration& Morning Coffee

OpeningSession

Suryantini,Chairmanof the 1stITBGeothermalWorkshop:
WelcomingRemarkand Reportfrom the Committee

Prof. Akhmaloka,PhD,Rectorof InstitutTeknologiBandung(ITB):
OpeningRemarks

08.50 09.00| Art Performance

Headof GeothermalStudyProgram:NennySaptadii
ITBUpdate: GeothermalCapacityBuildingProgram

Invited Speaker. Kardayawarnika

09.15 09.30| (Director General of New and RenewableEnergy and Energy
Conservation)

Invited SpeakerHermanDarnellbrahim

09.30 09.45| (Member of IndonesianNational EnergyCounciland Board of
IGA)

Invited SpeakerAntonie de Wilde

(FormerLeadEnergyAdvisorof BAPPENAS)

The Signingof MoU between Star Energyand InstitutTeknologi
Bandunglead by the Deanof the Facultyof Miningand Petroleum
Engineeringf ITB

The Signingof MoU between PertaminaGeothermal Energyand
InstitutTeknologi Bandung lead by the Dean of the Faculty of
Mining and PetroleumEngineeringf ITB

10.15 40.45 | OpeningExhibition
PanelDiscussion &: CapacityBuildingin HumanResources

Moderator: BenyaminSapiie

Speaker.

r SlametRiyadi(PresidentDirectorof PTPertaminaGeothermal
Energy): HRDfor supporting geothermaldevelopmentin PT

10.45 42.15 PertaminaGeothermalEnergy

r Abadi Poernomo (Presidentof API IndonesianGeothermal
Association) : Roleof APIlin GeothermalCapacityBuilding

r Doddy Astra (Managerof Geosciencef ChevronGeothermal
Indonesia): GeothermalTrainingand Mentoring Programin
ChevronGeothermalof Indonesia

12.15 43.15| Lunch

08.30 08.40

08.40 08.50

09.00 09.15

09.45 10.00

10.00 40.15




13.15 15.15

PanelDiscussion B: EncouragingseothermalDevelopmentin

Indonesia

Moderator: HamdanHandoko

Speaker.

r Madjedi Hasan(PENConsulting) The Need For EnergyLegal
Policy to Accelerate Indonesia’s Geothermal Resources
Development

r Udibowo Ciptomulyono (PT PLN Geothermal) : The
Cancellationof Unicitrals’ Arbitration Awards Through Debt
Settlement Scheme; Dieng and Patuha CasesGeothermal
Plants

r Agus Danar (Smart Solution Cente) : Is the
GeothermalElectricityPrice More Expensivethan Coal Fired
ElectricityPriceBasedon LongRunComparison?

r Junaedy Ganie (PENConsulting) Risks Mitigation Through
Insurance Schemein The Geothermal Energy Development
Project

15.15 15.45

CoffeeBreakat ExhibitionHall

15.45 16.45

Panel Discussion 3r Capacity Building in Research and

TechnologyDevelopment

Moderator: HendraGrandis

Speaker

r Suryadarma(Member of National ReseachAgency): The
LeadingResearctof TheNationalResearctiAgendato Support
TheAcceleratiorof GeothermalDevelopmenin Indonesia

r Ninik RinaHerdianita (ITB): CapacityBuildingin Geothermal
Exploration

r Ali Ashatand ZuherSyihal{ITB): CapacityBuildingin Software
Development

16.45 47.00

Endof PanelDiscussions




DAY2 -WEDNESDAMARCH, 2012

08.1508.30 | DayR: Openingof TechnicaBessiorby ZuherSyihab

PanelDiscussionGeothermalCollaboration

(Moderator: NennySaptadiji)

Speaker

r Kemal Erbas Collaborationin GeothermalCapacityBuildingwith
GFZPotsdam

r Antonie de Wilde: Developmentof GeothermalCollaborationwith
NLConsorsium

r SanusiSatar/AlexSmiley GeothermalCollaborationAmong ITB,
USGand StarEnergyunder USAIOProgram

r TomLoran GeothermalCollaboratiorwith ITC

r Ryuichi Itoi: Kyushu University Experiencesin Geothermal
Collaboration

Exhibition,Photo Contest,CoffeeBreak
(ExhibitionHall)

08.304.0.00

10.004.1.00

SAFETYHERMAIRAININGMarch,7,2012)
(with the instructor from ChevronGeothermallndonesia)
Time Topic
11.00-11.45 Introductionto ThermalManifestationAreasand
PotentialHazardsAssociated
11.45-12.30 ThermalManifestationHazarddentification(HAZID)
and Mitigation

12.30-13.30 LUNCH
13.30-14.15 EnteringThermalAreas




PaperCode
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105

106

107

108

109

110

111
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Paper Authors

ExplorationRoom
PreliminaryAssessmenof
FiorenzaDeon,IngaMoeck, the GeothermalSystenof
TraugottSheytt,MakkyS.Jaya the TirisVolcanicArea,East
Java)ndonesia(GFZ)

ClayMineralogyof Cuttings ImamM Prasetyo Sigit

from WellsLHD@7 danLHDgo, >uryantoHaryKoestono,
TompasdGeothermalField Sardiyanto

Spulawesilndonesia " (PERTAMINGEOTHERMA
ENERGY)

IdentificationTuffaceous
Siltstonefor Mitigation on
DrillingProgram CaseStudy
Wayangwindu Geothermal
Field
Petrophysiand Petrographic
of GeothermalReservoiRock
Properties

FaultAndFractureAssessment  ShantiR.A. SugionoAli

at Wayangwindu Geothermal AuzaRusitadi(STAR
Field,Indonesia ENERGY)

Applicationof Interferometry

RadarTechniqueo Determine  FajarHendrasto Agustan,

YurisRamadhanAli Auza
RusitadiLukmanSutrisno,
lanBogie

(STAEENERGY)

BennyF.Dictus(P3TKEBT
ESDM)

Rechargéireaof Wayang LambokM. Hutasoit,
Windu Geothermalield, BenyaminSapiie(ITB)
Pangalengan/VestJava

JulianAmbassado&hiddiq,
SuryantiniLambokM.
Hutasoit,Asnawir
Nasution,Prihadi
SumintadiredjgITB)

TheApplicationof Remote
Sensingn GeothermalFieldof
LahendondJsingPublic
DomainData

SpatialPriority Assessmenbf
GeothermalPotentialsusing
Multi SensoRemoteSensing
DataandApplications
Integratedimagingof The PhilippeJoussetChristian
HengillGeothermaNolcanic HaberlandKlausBauerand
Complex]celand KnuturArnason(GFZ)
FractureModelingUsing
AzimuthalResistivitySounding
Method in Geothermal

AsepSaepulohMinoru
Urali, SuryantiniPrihadi
SumintadirejgAIST)

TriMartha KusumaPutra,

Manifestationsof Gunung B EEE ()
LamonganEastJava
Applicationof TheGravity
: AgungWahyuSaputro,
Method ForExplorationAnd JohnnedySitumorang(ITB)

Monitoring GeothermalField
Developmentof 3 D Seismic AhmadSyahputraAndri
TomographySoftware: DianNugrahafFatkhan

Page

45

49

59

Not available

69

77

85

95

105

127

135

141




201

202

203

204

205

206

207

208

209

210

211

212

301

Applicationto SyntheticData
for GeothermalExploration

EngineeringRoom

NewPressureDrop Correlation
for Two PhaseFluidFlowin
GeothermaWellbore
TracerModelingto Study
LiguidColumOccurrencenside
Dry SteamWellborein Vaporr
dominatedReservoir
ReliabilityAnalysisand
Remainind-ifeof Steam
PipelineTransmissioimn Oneof
the PLTRNVestJava

OperationalProcedureof
Drillingwith GaseatedViud in
GeothermaWell

Contributionof the National
EPCCompanyin the Ulubelu
1&2 GeothermalField
DevelopmentProject

PotentialUtilizationof Weak
Wellsin SalakGeothermal
Field,Indonesia

ImplementingGeothermal
PowerPlants& Individual
PerformanceMonitoring To
ImprovePlantMaintenance
Scheme
SittingReinjectionWell Pad
UnderExplorationPhaseLiki
PinagawarMuaralabohCase
TurbinePerformanceAnalysis
of PLTRasFirstStepProcesof
EnergyAudit Policy
DevelopingGeothermalPower
Plantsfor GeothermalFieldsin
Patuha
DevelopingGeothermalPower
PlantsForGeothermalFieldsin
Patuha
Selectiorof BestDrillingand
CompletionDesigrfor
Geothermalrilling Case
Studiedndonesia

(ITB)

NataliaOetama Jantiur
SitumorangNurita Putri
Hardiani(ITB)

RudyMartikno, Nurita Putri

Hardiani,Jantiur
Situmorang(ITB)

CukupMulyana,Ahmad
Taufik,ArdianFadhli
(UNPAD)

LamdamatraArliyando,
BonarTuaHalomoan
Marbun, SamuelZulkhifly
(ITB)

DeniSyarif(REKAYASA
INDUSTRI)

RizaPasikkiPeter,Colin
Peters VeronikaCita
(CHEVROSEOTHERMAL
INDONESIA)

KoesnorahardjoRuly
HusnieRidwan(GECDIPA
ENERGI)

Novianto,Ontowiryo
AlamsyalSUPREME
ENERGY)

CukupMulyana,Nurma
MahendraSani(UNPAD)

KoesnorahardjoRuly
HusnieRidwan(GECDIPA
ENERGI)
KoesnorahardjoRuly
HusnieRidwan(GECDIPA
ENERGI)
BonarTuaHalomoan
Marbun, SamuelZulkhifly,
SandroPriatmojoMulyono
(ITB)

Multi DisciplineRoom

TheDeepseadydrothermal

HaryadiPermanapB.Priadi,

145

149

155

163

173

185

Not available

189

197

205

209

Not available




302

303

304

305

306

307

308

309

310

311

312

Activitiesof KawioBarat
Volcano,SangihdslandsNorth
Sulawes{Iindonesia)The

Futureof NaturalResources
Evolutionof Hydrothermal
Systenof KananDede,Luwu
(SouthSulawesiBasedon
HydrothermalAlteration Study
GeothermalProspecin the
RegionLampung

GreenFieldGeothermal
Systemsn Java)ndonesia

GeothermalEnergyCombined
with CO2SequestrationAn
AdditionalBenefit
FluidsChemistryof Mt. Slamet
VolcanicHydrothermal
SystemsHow Guciand
BaturadenProspectsare
Different
EnvironmentaAspectsof
GeothermalEnergyResources
Utilization
AWeb BasedSoftwarefor
SupportingAnalyticaHierarchy
ProcesgAHPMethodin
GeothermalProspectSelection
Developmenof MEMSBased
BoreholeSeismometer
Prototypefor Micror
earthquakeMonitoringin
Geothermalield
GeostatisticApproachfor
EstimatingMercury (Hg)
Distributionln TheMangolo
Area, KolakaRegency,
Southeastsulawesi
SeismicTomographyimagingin
the GeothermalAreaby
ApplyingDoubleDifference
Tomographyand Waveform
CrosgCorrelationData
TheOccurrenceof
HyrdothermalAlterationat
WellsLWd andLWe to
Understandthe Nearsurface
Waterrock Interactionat Lawu
GeothermalSystem

E.Triarso,RainerArief
Troa,SugiartaWirasantosa,
BudiSulistiyo(LIPI)

DikdikRisdiantoNinik Rina
Herdianita(ITB)

Fitri Purwanti(UNDIP)

AndikaPuteraUtama,Ariya
Dwinanto,MulkanulHikmi,
Robilrsamukhti, Johnnedy
Situmorang(ITB)
HamidrezaSalimiKarlr
HeinzWolf (DELFT
UNIVERSITY)

WildanMussofan Niniek
RinaHerdianita,Brenda
AriestyKusumasarii TB)

BellaDinnaSafitri
(UNIBRAW)

SuryantiniHendro
Wibowo, AwanGunawan
(ITB)

Ihsanimaduddin,Yosep
KusnadiRiskyM. Antosia,
RahcmatSule,and Tedy
Setiawan(ITB)

FaizalAl Marawi, Syaifullah
Mangantjo,Suryantini(1TB)

AndriDianNugrahaAsep
Nur RachmanM. Rahmat
Sule,Yudilndrinanto,
WahyudinDiningrat

(ITBand STAEENERGY)

LanoAditya,NiniekRina
Herdianita(ITB)

217

225

237

243

255

269

275

281

291

297

305

309




Reserved  GeothermalEnergyResources
Paper Exploration
A ComputerProgram'PTS3'to
Characterizé®>ermeableZones

Rgze;r;/red andFluidFlowMechanismin
GeothermaMWellsby
InterpretingPTSSurveyData
Reserved Mount_Tar_1g kubarPerahuas
PotentialFieldLaboratoryfor
Paper

GeothermalExploration
Attenuationlmagingof
GeologicabtructureUsing
Poster .
. Microearthquake(MEQ)Data
Presentation
StudyCaseMM Geothermal
Field
Analysisand Calculatiorand
PresureDropon Pipeline
Transmissiorsteam
GeothermalPowerPlant,Well
X,Indonesia

Poster
Presentation

Sunjay(Geophysic8HU,
India)

JantiurSitumorang(ITB)

Suryantini(ITB)

Mia UswatunHasanah,
AndriDianNugrahaM
RachmatSule(ITB)

Dedelrama(UNPAD)

317

Not available

323




SteeringCommittees

Chairman
ViceChairman
SecretaryGeneral
Treasurer
Sponsorship

PRand Promotion

TechnicaProgram

PanelDiscussion

Exhibition

PhotoContest

FieldTrip Kamojang

: NennyMiryani Saptadii

NiniekRinaHerdianita

: Suryantini

: MuhammadRachmatSule

: MayangSeruniand NataliaOetama

: TriaSelviRustina

: DedeAgungSuharjoand AnnettaJeane\.

: RiostantiekaMayandariSandBilly S.Prabowo

JefersorPoliiand As’adulM.
R.FuadSatrioAjieandRizaHM S
: Sutopo
ZuherSyihab
HendroWibowo
MulkanulHikmi
Nurita Putri Hardiani
LinaAgustina
: Ali Ashatand JantiurSitumorang
RudiSiburianand StefanuKusumaAdityawan
: PrihadiSumintadiredjaand AriyaDwinanto
Ali Fahrurrozieand HarryNurulfuad

YoseXKusnhadand DimasTahaMaulana

MahesaPradanaSaputra
‘WinahyuSetyoUtami
: RezkiwWindartaand Robilrsamukti

VegaAmazonaVuchlisand Ardianto




FieldCamp

Documentation

RegistrationTeam

GeneralAffair

: NiniekRinaHerdianita

JohnnedySitumorang

AndhikaPuteraUtama

: Akbariand AgusManggala

JohnnedySitumorangand Heri

: DewiPermatasariMia UswatunHasanaland

YosiAmelia

: SupremlehadragwimandRidha

AgungWahyuSaputro,Luthfi AbdulQohar




Objectives

Participants

Language

Syllabus

Results/Outcomes

08.00—-10.00
10.00-10.15
10.15-12.00
12.00-13.00
13.00-15.00
15.00-15.15
15.15-16.00
16.00-17.00

To introduce non technical professionalto the history of
geothermal energy and the processesto utilize it directly
andindirectly

This courseis designedfor local governmentofficials who
are responsibleon geothermalfield developmentin their
area, university staff members, bank staff members, and
other non technical personnelwho will be involved with
geothermaldevelopmentproject
IndonesianLanguag€Bahasa)

Type of geothermal system, surface manifestation,
geothermal business, exploration techniques (geological,
geochemical,geophysicaltechniques),exploratorydrillings,
well testing, production and utilization, cost and
environmentalaspects

The participants will gain a basic understanding of
geothermal energy include the processesthat create
geothermalresourceshow to assesgesourcesand how to
utilizeit

GeothermalSystem Suryantini

BREAK

GeothermakExploration Ninik RinaHerdianita
Lunch

GeothermalProductionand Utilization NennySaptadji

BREAK

EnvironmentAspects

Ali Ashat

GeothermalEconomics




ITBUPDATEGEOTHERMALAPACITBUILDINGPROGRAM

NennyMiryani Saptadji

Institut TeknologBandung
Jl.GaneshaNo.10,Bandungt0132
e mail: nennys@tm.itb.ac.id

ABSTRACT

Overthe pastyearsindonesiahasbeenknownto havethe largestgeothermalplan
of developmentin the world. It was planned that by the year of 2014 the capacity of
geothermalpower plantsin Indonesiawill be increasedabout threetimestoday’s capacity,
and by 2025 will be increasedalmost eight times of the current capacity. To meet the
national target, PT PertaminaGeothermalEnergy(PGE)which managesfifteengeothermal
concessionareas (WKP/WilayahKerja Pertambangan) is expected to give the largest
contribution. Additional capacityis expextedto be generatedfrom eightother geothermal
concessionareaswhichhave been proved by exploration drilling.Aswithin the period of
20072010 the governmenthad awarded ‘IUP (lzin Usaha Pertambangan) or business
licensesto nineteengeothermalcompaniesthen additional capacityis alsoexpectedto be
generated fromthosegeothermalconcessionareas. To meet the national target, various
efforts have been made by central and local governments,universities, state owned and
private enterprisesin developingand utilizing geothermalbasedpower. Thispaperdiscusses
updateof geothermalcapacitybuildingprogramat ITB.

For supportinggeothermaldevelopmentin Indonesia,geothermalcapacitybuilding
have been carried out at ITBin the areaof humanresourcesdevelopment,researchesand
development of databaseand software. Geothermalhuman resourcesdevelopment has
been conductedthrough academigrogramand trainings/shortcourses.| TBounded Master
DegreeProgramin GeothermalTechnologyat the end of 2007. The program put strong
emphasison technicaland practicalaspectsof geothermalenergyexploration, exploitation
and utilization. At presenttwo options are offered to the students,namely (1) exploration
program and (2) engineeringprogram. The program will be extended by adding another
option, namelybussinessand managment.Sinceour programstarted four yearsago, there
havebeen24 studentsgraduated.In2011,there were 36 studentsernrolledin our program.
The number of our current student body is 62.For accelerating human resources
development in geothermal technology, starting 2011 the Ministry of Education (Biro
KerjasamalLuar Negeri KEMENDIKNA®)ovidesExcellenScholarship(BeasiswaJnggulan)
for twenty studentsenrolledin MagisterProgramof GeothermalTechnologyTBper year.

To support the academicprogram, geothermal seminar has also been conducted
regularlyto enable studentsto take up knowledgefrom geothermalexperts, either from
geothermalcompanies geothermalservicecompanies EPCCompaniesgovernment,other
universities researchinstitution. Theseminarshelp ITBto improvesnetworking,partnership,
acquiring knowledgeson current geothermal technology.Toenable students to take up
knowledgefrom geothermalexpertsas well asto presenttheir works, studentswere also
participated in the World GeothermalCongres2010 (WGC2010pndAnnualMeeting and
Conferenceof IndonesiaGeothermalAssociatior2011in Lampung.




Besides the academic activities, ITB provides training/short courses of basic
knowledge,basicskillsor deepeningskillsin the areaof geology,geochemistrygeophysics,
reservoir engineering,production engineering,power plant technology,feasibility analysis
and project analysis.Tomeet request from industries, in 2011 we have conducted
fourteentrainings.

As part of collaboration between ITB and International Centre for Geothermal
Researci{ICGRYf the GermanCentreof GeosciencefGFZ)in July2011a GeothermalField
Camp(GFC)programvas conductednear the TangkubarPerahugeothermalfield. Topicof
this 1st Geothermalfield camp was “Field BasedGeothermal Explorationin Green Field
Area”.Onthe 1stday,the coursewasstartedwith a lecture and continuedfrom the 2nd day
to 5th daywith practicalwork, includinggeologicamapping(in particularstructuralgeology)
and geochemicalsurvey.Thecollected beld datawas processedand analyzeddaily every
evening,after beld work. On the last day, eachgroup of participantsgavea presentation.
GF@rogramwasatendedby 10 participantsfrom a numberuniversitiesin Indonesiaamong
other faculty membersfrom UNILA(Universityof Lampung)UNIMA(Universityof Manado),
UPI (UniversitasPendidikamdonesia) I TS(InstitutTeknologiSurabaya) UNPAD(University
ofPadjadjaranpnd PSDGPusatSurveydan DataGeologi).

Following the successof 1st Geothermal Field Camp, on November 2011 the
MagisterProgramon GeothermalTechnologyheld ITBGeothermalFieldCampin Tangkuban
Perahuarea. Thistime all participantswere the first year geothermalmaster students.This
five days activities representingwork commonly carried out during field reconnaissance
geothermal exploration. Field work were conductedin the first three days, consistingof
geologyand manifestationmapping. The collected beld data was processedand analyzed
daily every evening,after beld work. Activitieson the 4th and 5th dayswereclassactivities
with objectivesto constructconceptualmodel of TangkubarPerahuGeothermalsystem,to
determine speculative resource based on the natural heat source and to give
recommendation on the future exploration strategy.Onthe last day, each group of
participantsgavea presentation.

Underthe collaborationframework between ITBandUniversityof Manado(UNIMA)
at Manado (North Sulawesi),in 2011 ITB supportted UNIMA in built in a number of
geothermalrelated coursesin the curriculumof the study program of Physicslt is hoped
that UNIMAwiIll participatein thepreparationa workforce/personnelo supportgeothermal
developmentin the nearby geothermalworking areas such as Lahendong,Tompasoand
Kotamobagu.

A number ITB’s faculty also supported the Ministry of Energythrough “Pusat
Pendidikandan PelatihanGeologi,BadanPendidikandan PelatihanEnergidan Sumberdaya
Mineral” in developing a training curriculum for techniciansin support of geothermal
explorationand a training curriculumfor techniciansin supportof geothermalgeochemistry
survey.

In 2010 ITB and Netherlands Consortiumwhich consistsof several Netherlands
companies and universities, discussedthe possibility to establish a collaboration in
geothermalcapacitybuilding program. As part of the program,two geothermalworkshops
titled “Katwe GeothermalWorkshop”havebeen conducted at Arnhem,the Netherlandsin
2010and 2011, for supportinggeothermalexplorationand developmentin Uganda.During
the workshops ITB’s facultypresented and discussedworks that have been done for
geothermal prospectingand surveyingin Indonesia,and suggestgeothermal survey and
exploration programswhich can be applied for Katwe geothermalprospect.Theworkshop
was lead by IF Technologyand attended by the member of NL consortium,among other
representativesfrom ITC, DIAS, Utrecth University, 360plusConsultGermany, Frankfurt




University (Germany),Drilling companyfrom Netherlands,and also representativesfrom
ConzumelJgandaand GeologicaSurveyof Uganda. Currenlyfuture collaborationworksis
beingdiscussed.

Within this coming two years, ITBin collaborationwith Star Energy Geothermal
(WayangWindu) Limited and Universityof SouthernCalifornia(USC)will participatein the
project of “USitndonesiaGeothermalEducationCapacityBuilding” which will be arranged
and funded by United States Agencyfor International Development(*USAID”),with cost
sharingsupportedby theStar EnergyGeothermal(WayangWindu) Limited. TheGoal of this
projectisto build capacity for the geothermaleducationalprogramat ITBwhichwill expand
the number of graduateswho focus on geothermalenergydevelopmentand broadenthe
exposureof studentsandfacultyto the globalgeothermalpower businesslt is expectedthat
operational experienceof Star Energywill help ITBto make educational activities more
relevant to the real life challengesand requirements of geothermal operators. Program
covers scholarshipsfor ten students per year and other program such as geothermal
trainings, joint geothermalseminarsand sabbaticalprogram from ITBto USC.Undethis
program, effort will alsobe madeto strengthen geothermalstakeholdersat the province
where geothermal concessiorareasto be developed.To start the project, in the present
workshop, ITBand Star EnergyGeothermal(WayangWindu) Limited are intended to sign
MoU and MoA.

For many years ITB, through PT LAPIITB, has conducted joint researchwith PT
PertaminaGeothermalEnergy,mostly in the area of geothermalresourcesassesmentnd
reservoirmodelling.In the presentworkshop,ITBand PTPertaminaGeothermalEnergyare
intendedto signMoU in geothermalcapacitybuilding,particularlyin the areaof geoscience.

Mid of this year International Office of ITBwill launch“GeothermalTropicalCamp”.
The theme is “Expandingthe Insightinto an Integration of GeothermalBusinessProcess
through PracticalOrientation at ITB Geothermal Tropical Camp”. The program is a three
weeks programwhich is designedto accommodatethe need of an integral knowledgeof
geothermalbusinesgrocessstartingfrom preliminarysurvey,exploration,developmentand
utilization, and project economicevaluation. There will be three separatedsub programs.
Theyare ExplorationProgram(1st Week), Exploitation(Development)Program(2nd Week)
and Project EvaluationProgram(3rd Week). The participantsare expectedto enlargetheir
vision about the whole processin running geothermalbusiness.Of the participants,there
will be three separated groups in which each group will consist of geoscientistsand
engineers.Theywill be giventaskto evaluateTangkubarPerahuGeothermalProspectboth
technicallyandeconomicallyTheywill be directedto yield analysisvhichwill be producedin
the standardizedevaluationdocument. Thisdocumentwill be presentedto the examiners
consistof expert and professionalpractitioner in geothermalindustry. The participantswill
be challengedto givethe besteffort they canin the evaluationdocumentcompetition. The
bestgroupwill be awardedto experiencetwo daysvisitto geothermalpower plantin West
Java)ndonesia.

A national capacity building program is obviously need to be designed and
implemented continuouslyfor supporting geothermal development in Indonesia.In the
World GeothermalCongres2010 (WGC2010)the Presidentof the Republicof Indonesia,
stated that “Indonesiawill invest in a network of Geothermal Center of Excellenceto
developthe know how and expertiserequired to acceleratethe exploitation of geothermal
resource”asit will contribute significantlyin mitigatingthe risk of lackof humanresourcego
develop,manageand operate this new capacity.In responsto the president’sstatement, at
the nd of 2010 ITB had submitted a proposal toward geothermal center of excellence
through National Planningagencyor BAPPENAS.ProgramcovérsEducationand Trainings,
(2) Research(3) DataManagement(4) GeothermalDisasteMitigation, (4) DataSystem




Developmentand (5) Direct Use. The centre is expectedto bring together experts from
Indonesia and other countries.In addition, in 2011 ITB’s faculty also involved in the
preparationof documentfor NationalGeothermalCapacityBuildingProgram(NGCBP).
Lastbut not least,the 1st ITBGeothermalwWorkshop2012,convenedby the Master
Programon GeothermalTechnologyTBis anothereffort in capacitybuilding.We are pleased
to extend our thanksand appreciationto all persons,companiesand institutions that have
contributedtime, servicesand sponsorshigo help makethis workshoppossible.
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ABSTRACT

Indonesianprimary energy consumptionin 2010 is 160 MTOE.With about 240
million populationsthe consumptionper capita is only 0.65 TOE.Mean while the world
primary energy consumption per capita is 1.6 TOEand the OECDcountries average
consumptionper capitais 4.7 TOE.To grow its economyand to be one of the emerging
economycountry Indonesianprimary energyconsumptionwill be about 500 MTOEby 2030.
Andto be at the presentpositionof OECIby year2050,the primaryenergyconsumptionwill
be about 1000MTOE Tosecurethe future energysupplyandto combatthe climatechange,
Indonesianenergy policy is to maximizethe renewable and low carbon energy use, to
minimizethe useof oil andto securethe whole supplyby gasand coalaswell asto provide
the economy of production cost. The priority of renewable energy developmentis in
geothermal hydro power, biomassenergy,solarenergyand oceanenergy.

The Indonesianrenewableenergy resourcespotential is approximatelyover 600
MTORper year.Theyare geothermalover 90 MTOEper year, hydro power over 40 MTOEper
year, biomassover 240 MTOEper year, solar energyover 170 MTOEper year and ocean
energy over 100 MTOE per year. With the ongoing and more intensive research and
developmenton renewableenergyall over the world and with the scarcityand depletion of
fossil energy sources,Indonesiashare the belief of energy experts that the economy of
renewableenergywill continueto increaseand will be better off [of the economyof fossil
energy]by 2030.Theapproximatenationalrenewableenergysupplycapacityby 2050will be
about 290 MTOEper year,and almostone third of them are expectedfrom the geothermal
energysources.

Amongall the renewable energy sourcesthe specific superiority of geothermal
energyis its baseload capability. Besidesthat in term of investmentand production cost
geothermalis not so expensivecompareto other renewablesources.Theseput geothermal
developmentasthe first priority for Indonesia. At presentgovernmentand the state owned
energycompanieshasjust launchedthe 10000MW accelerationpower project. Amongthis
10000MW project,4000MW is geothermalpower projectswhich are locatedin 43 locations
all overthe country. Thisis part of the implementationof geothermaldevelopmentroadmap
which has projected the geothermalcapacityof 15000 MW by 2025. The National Energy
Councilhasprojectedthe geothermalutilization of 25000MW by 2050 out of about 29000
MWe geothermalpotential,ashasbeenidentified in 276locations.

Thispresentationcoversthe Indonesianenergyprojectionto 2030and 2050, the
energy and renewable energy resource potential and its characteristic,the Indonesian
fundamentalenergystrategyand policy, the specificpolicy for renewableand geothermal,
andthe role andthe challengeof geothermaldevelopmenttoward 2050.
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ABSTRACT

Oneof the challengedacingby Indonesia’ssconomicdevelopmentis energysupply.
At present, the energy mix is still dominated by the fossil basedresources,which will be
depletedandtherefore it mustbe replacedby new energyand renewableenergyresources.
Oneof the renewableresourcess geothermal,which hasnot beendevelopedto maximum
extentfor variousreasonsjncludingthe conflictinglaw andregulations.

Thefollowing paperdiscussessto how the legalpolicyrelatedto energyshouldbe
developedin the formulation of the law? Thelegalpolicyin the energyprovidesguidancen
formulatingthe law andregulationsrelatingthe formulation of NationalEnergyPolicy,which
consists of three main objectives, namely energy intensification, diversification and
conversion.

Thepaperconcludedthat the legalpolicywhich hasa dimensionasbasicpolicy and
instrument for the Governmentto achieveits objectivesand goalsof energyindependent
and security hasnot been appliedin the formulation of laws and regulationspertaining to
the development of energy resources. Such situation recommends the need for
restructuringthe managementand utilization of energyresourcesjnvolvinglegalsubstance,
structureandculture. It would require new paradigmthat accommodateshe presentreality
and clearvisionfor the future in integratingand synchronizinghe lawsandregulations.The
goalis to avoidthe conflictinginterest in the executionof the lawsthat haveinhibited the
executionof the program.

Thelegal policy will be formulated on the basisof Article 33 of 1945 Constitution;
specificallythe paragraphq2) and (3), which will be directed towards obtaininga common
perceptionon the terms ‘Controlledby the State’. Specificallyhow shouldbe the roles of
the CentralGovernment RegionalGovernmentand the StateOwnedEnterprisein managing
the energyresources. In this era of globalizationand liberalizationthe energysupplywould
require well thought and integrated planningincludingits implementation. Also,asenergy
resourcedo be developedvarywidely, it would then be necessaryo determinethe impact,
developmentpriority and managemensystemfor eachresource.

For Indonesia’senergy development, energy legal policy will be required for
providingbasicphilosophyfor the governmentto formulate the better public policyand also
to lay down the foundationfor modernwelfare state,asmandatedby the 1945Constitution.
Whatit hasbeenaccomplishedodayis the resultof the pastandwhat we will do today shall
determinethe future (quotedfrom ProfDjokosutono,1950).
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ABSTRACT

The arbitration proceedingthrough UNCITRAL'Bule among Himpurna California
EnergyLtd(HCEand PatuhaPowerLimited (PPLas ClaimantsversusState OwnedElectricity
CorporationPLN as Respondenthave been awarded unanimouslyto Claimants;PLNis
orderedimmediatelyto pay of USD572,281,794during 60 daysfrom the awardeddate of
May 4, 1999, however PLNcould not follow to do so. The following secondarbitration
againstto the Governmentof Republicindonesiafor asits approvaland guaranteeletter of
Energy SalesContract (ESC)f geothermal developments.Neverthelessit did not work
neither, Furthermore the Claimantsclaimed political insurance of USD 290 millions to
Oversead’rivatelnvestmentCooperationOPIC)the insurancecompanyunder Government
of United Statesof America.

The OPICthrough Governmentof United Statesof Americademandedinsurance
claimto the Governmentof Indonesiaunder InvestmentGuaranteeAgreement1967.Finally
the Governmentof Indonesiasettled this arbitration processthrough a Global Settlement
Schemewhich’s to include assetsof restructuring, payment to OPICunder Paris Club
arrangement,paymentto lenders(EuropearBankConsortium)of USD144 millionsthrough
PT GeoDipaEnergyestablishment,a vehicle companyas subsidiarycompany of PLNand
PERTAMINAp operate of 60 MW geothermalpower plant and to developfurther several
units of geothermalplants.

The Government of Indonesia assignedPLN in relation with the restructuring
measuresincluding debt settlement as a part of Global Settlementwith its objective to
operate the existing plant of 60 MW (after its re commissioningworks) and further
developmentof units of Diengand PatuhaGeothermalFields.Therevenueof its operation
shouldcoverits debtsreliability to the EuropearBankConsortium.
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ABSTRACT

Indonesiathat hasthe bigestgeothermalpotential in the world, it's about 29,000
MW, beganthe geothermalexplorationand developmentin Kamojangin 1972to generate
the 140 MW electricity and so far had been generated1189MW electricity (only 4% of the
total potential).

The geothermal development had been making some progress after the
Governmenthad been applied the Joint Operation Contract(JOChetween Pertaminaang
geothermalinvestorsince1981to 2003.In this erathere are 8 geothermalcompaniessigned
the JOCGandthe contribution betweenPertaminaand JOGzompaniesare about 1049 MW of
geothermalelectricityinstalledcapacities.

When Indonesiahad been under havy monetery crisis in 1998, the geothermal
electricity base price under EnergySalesContract (ESCpf JOCdecreasedby Government
from aroundUS$8 centsper kWhto below US$5 centsper kWh. After this event, there isno
more investmentin the new geothermalworkingarea(greenfield), becausethe new priceis
not attractive to the investor. After that, the geothermalinvestment climate couldn’t be
better becausePLNas the buyer doesn’t agreewith the geothermalelectricity price that
offered by geothermalinvestor. That is what we call “price gape”, it's mean there is a
significantdifferent between long run geothermal electricity price and “today” coal fired
electricity costof goodsproduced.It’s not fairly comparison!

Thecoalpricein the marketwill increaseeachtime, sothe coalfired electricityprice
will increaseeachtime too, but the geothermaland other renewableelectricity price canbe
determinedfix paymentper Kwh for a long time (usuallycalled as feedin tariff payment)
becausahey don’t havethe fuel market.

| will usethe Internal Rateof Return(IRR)and levelizedcostscalculationmethod to
comparethe geothermalelectricity price and the coalfired electricity price for the long run
to makefairly comparison.

Finally,| expressmy thanksto the First International ITB GeothermalWork Shop
Committeethat giveme the chanceto participatein this work shop,and| hopemy papercan
be the usefulinput to the Governmentof Indonesiato encouragehe geothermalinvestment
climate.

Keywords: price gap, feedin tariff payment, internal rate of return,levelizedprice, fairly
comparison
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ABSTRACT

Geothermalexploration, developmentand operationsare subjectto uncertainties
which vary among different geothermal reservoirs. Insurers and reinsurers have been
providing many of the traditional risk managementproductsfor the petroleum industry to
the geothermal industry, such as property damage, businessinterruption, machinery
breakdownand construction— all risks.

Another insuranceschemethat hasbeen developedin the other part of the world
dealswith the resourcesupplyrisk associatedwith the drilling of geothermalwells. For
example,in order to promote the developmentof geothermalenergysourcesWorld Bank
hasintroducedGeothermalEnergyDevelopment~und(GeoFundjor the Europeand Central
Asia (ECA)region. As part of the program the World BankiGEFhas created Partial Risk
GuaranteeracilitiePRGFwhichareintendedto partiallyinsuregeothermalenergyproject
promoters/investors against (1) the shortterm, up front geologicalrisk of exploration
drilling, and/or (2) the longterm geologicalrisk of developingand producinga geothermal
reservoirwith alower than estimatedtemperature,higherthan estimatedmineralization,or
difficulty with injection of geothermalfluids backinto the subsurface.

This paper discusseghe possibility of setting up in Indonesiaa similar insurance
schemein conjunctionwith third party to coverrisksin initial exploratorydrilling. Thismay
involve private as well as SOEto provide an extra layer of coveragewithin the insurance
scheme. The insurancecoveragewould cover multiple parties that have different tasksin
the process. Subsequentlythere would be a needto define the criteria or parameterto
determine the indemnified loss, extent of the guarantee,scope of coverage,amount of
liability limit of risk carrier, types of risk carriersand risk transfer model. Also, various
incentivesmay be developedto makethe programattractive for the insurer. If successful,
the insurance scheme may stimulate other businessactivities in supporting Indonesia’s
geothermaldevelopment.
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ABSTRACT

The National ResearchAgendais issued by the National ResearchCouncil of
Indonesia(DRN)as a formal documentbasedon the Law No0.18 Year2002 regardingthe
NationalScienceand Technologysystemand LawNo. 17 Year2007regardingthe LongTerm
NationalDevelopmentPlanning20052025.

Inthe lastfew years,geothermalresearchis put in alow priority by anyinstitution or
evengevernmentR&Dbody. But, sincelndonesiafacingthe energycrisis,Governementof
Indonesiathrough Ministry of Energyand Mineral Resourcesnvho take responsibility for
nationalenergysupply,increasetheir acitivitiesto diversifythe useof energyfrom fossilfuel
to the useof renewableenergy.It could be seenfrom the issuingthe LawNo0.30Year2007
concerningon Energyand of coursewhen the Law No.27 Year2003 about Geothermalis
edableshed indicating the intention to accelerate utilize renewable energy mainly
geothermal.

After 30 yearsgeothermaldevelopmentand utilizationin Indonesiajts only installed
since1209 MW PowerPlantrespectively lt is causedby the unattractivenessof the use of
geothermalrather than diesel,and other sourcesof energydue to subsidizepolicy on the
primary energy use. Sincethe new rule is launched,no much additional power plant is
operated, exceptthe upgradingof the existingcombinedinstalled capacityfrom 807 MW
installedin 1997 and a few additional capacitycommissionedn 2000, and 2007 to 2011
whichisincreasingts capacityto 1209MW.

Bymaintaingsuccesampaigrnthrough the sucesfullyof World GeothermalCongress
held by INAGAIn 2010 in Bali, so many international institution and agencyhave been
attracted to support geothermal developmentin Indonesiato solve the energy crisisin
Indonesiaandalsofor the greenworld concern.

Now, so many multinational companiesand countriesfrom over the world, would
invest and use Indonesiangeothermalfield for R&D as well as for new technologyand
scientificapplication. The accelerationof the developmentof geothermalto achieve9500
MW installed capacitiesin the year 2025 is used for aggressiveinvestment reason. In
accordancewith this program, DRNhas launchedits National ResearchAgendafor 2010r
2014andevenfor 2025to supportnationalresearchincludinggeothermal .Fromtis agenda,
geothermalreseachis tend to be the leadingresearchfrom energysectorto support the
realisation of the accelerationuse of geothermalin the near future. This researchalso
support Indonesiaas a center of excellencen geothermaland HRDfor geothermalin the
world.
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ABSTRACT

Indonesiahas a tremendouspotential for geothermalenergy. Turningthis potential
into productive systemsrequiresinvestmentin the developmentof human capacityfor a
trained and skilled workforce. This paper considers capacity building as a longterm
investment.Basedon a numberof basicpoints of departureandthe experienceof ITCin the
field a caseis madefor geothermalcapacitybuildingin Indonesia.

The National Geothermal CapacityBuilding Program (NGCBP)s describedand a
sketch is made of possiblefuture developmentof the program into a broad academic
partnershipwith nationalaswell asinternationallinkages.

CAPACITBUILDINGN GEOTHERMAANDENGINEERINGELDSHROUGH
INTERNATIONARROGRAMS
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ABSTRACT

KyushuUniversityhasa longhistory of internationalprogramsin the field of geothermal
energy,miningand geologicafields. Theprogramrangesfrom trainingto engineersand
scientiststo highereducationin graduateschool.Thispaperintroducestheseactivitiesas
well aspresentstatus.
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