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Outline of Phased Development Concept

Challenges in geothermal
(Compared to other renewables)

v Relatively high cost per kWh
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- I
' Uncertainty on timing of COD

. . . . Ph
v Uncertainty on installed & operating capacity ase 2

.
“Potential” solution Phase 4 |:-
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Brainstorming and Q&A

#How to prioritize projects
» theme by th
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#0ne shot, multi year approach
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#ls it intervened by municipalities in this process?

»MNext steps
»Project side, Funding side etc
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i Stability

Ability to smoothly
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The quality of
infrastructure

| operation
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Waste-to-
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semesren planring and constructionphase i) 2 Operationphase 4

Initial
performance

{As initial performance is a concept

Ability to commence operation as applicable only at the

planned commencement of operation, this
concept does not apply to operation
phase)
- Ability to establish a foundation
Stability for stable operation as Ability to operate in a stable
scheduled manner as plannad

e Ability to determine function and
smoothly stop equipment to reduce forced
and recover outage

Ability to reduce downtime
through immediate stoppage and
recovery in case of rouble

Acceptance Ability to determine function and
capability of equipment in order to respond to
waste fluctuation of fuel quality in short

fluctuation and long term

Ability to design for the longest
Durability use of the function and
equipment in their senvice lives

Ability to secure environmental

Environmental and social consideration during
and social construction phase

considerations Ability to secure environmental
and social consideration during

operation phase

Ability to secure safety during

Safety construction phase
Ability to secure safety during

operation phase
Ability to configure the plant - I
A . ) Ability to minimize the total cost

LCC considering the total cost including . . ; p

- consideration for the riu_lt of social mailz?:ilr:ﬁg ghiozﬂecrm:ot:gclnlsents
cost throughout the life cycle of QWTEI

BEERDER
<HEEESNI=N\UFT v () DEFEHRERE>

Operational capacity to respond to
fluctuation of fuel quality in short
and long term

Ability to manage for the longest
use of the function and
equipment in their service lives

Ability to prevent and suppress
external damages attributable to
environment/co-existence with
the local community

Ability to suppress damages to
human and facility due to factors
not related to environment
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- ENTHARBAREAFI T RILY— - EEERITRARRREE, 2021 £E~2022
FERRREE IRILT—HBEOVERLFICET HHEAERMNOENREIE
F/AT— A3 2T 4 FRBEICET SRMTOENERRT Vv LR
AY— b T 4 DEBRICAIT-ZEBHHTZFDLET HIRLF—FHFA LR
TLOBNERRT Vv LAER L—U7)” 2022456 A
-BHFTEE ZEB O—KIy I+ 0—F7 vy TRERLEYFE LD, $M244
A.
https//www.enecho.meti.go.jp/category/saving_and_new/saving/enterprise/s
upport/pdf/2004_followup_sammary.pdf
+Jim Edelson. Zero Carbon and Zero Energy Codes: Key Policy Tools to Meet
Climate Goals. June 2, 20

» Kim, Yeweon, Yu, Ki-Hyung, 2020. “Study on the certification policy of
zero-energy buildings in Korea”. MDP1 12, 5172.

- BPIE (Buildings Performance Institute Europe) (2022). “Roadmap to
climate-proof buildings and construction - How to embed whole-life carbon in
the EPBD”
https//www.bpie.eu/publication/roadmap-to-climate-proof-buildings-and-con
structionhow-to-embed-whole-life-carbon-in-the-epbd/

+ DECC (Data-base for Energy Consumption of Commercial buildings). —f%
#HEEA BAYRXTFTFITILEERHBSE (JISBC)
https://www jsbe.or.jp/decc/index.html

+ “About the Commercial Buildings Energy Consumption Survey”.
COMMERCIAL BUILDIN GS ENERGY CONSUMPTION SURVEY
(CBECS). Us. Energy Information Administrati on.
httpsi//www.eia.gov/consumption/commercial/about.php

- “Who we are”. Construction21 international.
https://www.construction21.org/static/who-we-are html

» GETTING TO ZERO BUILDINGS DATABASE. New Building Institute.
https/mewbuildi ngs.org/resource/getting-to-zero-database/

~ZEB Y—T 4 U7 - A—+——% (ZEB BHITHER) . —RHEENRR
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v 3— MY R MEEREE, S0ERT Vv IILTY FICHB TR IERREB L ORI T
) > 7 % El,

360 potential area in ESDM
one map

Reservoir
temp. over
200°C

Yes (127 Area)

Greenfield
(page 6_i%{71)

Yes (86 area)

ow or middte
Environmental

Yes (50 area)

*Data to be collected &

No Developer, and No Public Development Scored for this scope.
info of Gov. Drilling Plan Pathw%gr?ﬁ P
Others Gouv. Drilling PSPE Sites SOE Drilling sites Private Drilling sites
candidate sites
[ [ [ [ [ 5

MHM_ARBREICEITZSY—>T74—ILE - Y FOHE

== 7 > &
& ;—i;; Z;ﬁ”‘*’“ B BISE/SRY 2 4
With IPB Holder Some reservoir explored /installed, and there are . - . s
! (either SOE or separate, non-explored reservoir within the WKP SOE Drilling, Private Drilling
2 Private) No Exploration done *  SOE Drilling, Private Drilling
| wkp i
3 :E:E‘l;;rratlon Conducted (by government), planned for | Government Drilling->tender->Private/SOE drilling
] NO IPB Holder G t Drilling->Private/SOE drilli
. * Government Drilling->Private rilling
4 No Exploration done *  Tender->Private /SOE Drilling
5 With license holder No Exploration done * PSPE
|| wpsPE i i
6 mlt: :rUt License No Exploration done * PSPE
Local research . * Government Drilling->tender->Private/SOE drilling
Bl WPsP institute No exploration done * Tender->Private /SOE Drilling
8 | OpenArea |- No Exploration done * PSPE

WKP = Wilayah Kerja Panas Bumi/ Geothermal Working Area (31 Z4585 £ §i[X)

WPSPE = Preliminary Survey and Exploration Assignment Area (F{ESE 35 & UNhENE (X HE 55 7E i)
WPSP = Preliminary Survey Assignment Area (F{i S &0 HE 3% & it i)

IPB= Izin Panas Bumi /Geothermal licensee (#2317 1 £ > 2)

SOE = State-Owned Enterprise (E G 1%)



FT2. 1 ERTEE(2019) TIIHEEE T 3 v L 330 A O BIEH SRR R ER T M L.
AAT7 YV IEERDE, Y X7 %High, Medium, Low|Z 948,

« Factor& LT, ZHMHFBRT—& X, HMFZE, UNESCOTHFRE

EE - Birdlife™ !) 7H#EHMK, HRELDEFESL, ZEROFER R *

#&k, FERICL 5 LR OFHRL &% FH,

AMMERICHEE, BHBRT Vo v ILHEDERSY X7 L RJL% Low,

Medium, Highl=9 48, AFAE TIL, HighDba #EHY R k& YA,

Table 1. Weighting system of environmental (shaded green) and social factors (shaded orange) that indicate the risk of
developing geothermal projects in particular areas
Weighting factor Categories and of category betwean brackets
Forest land wuse status of | (¢ ion ares (4) Forest (3) duction forest (2] | Non-
geothermal point (MoEF, 2015) forest
mm n Geothermal loint Name ~ Pesowrce | Forast Use Status. PAS  Unesoo IBA  KBA  laed  Defor.  Ovedap See  Adat  Indigen  Total | Risklews!
Land cover (MoEF, 2015) Dense canopy cover | Degraded forest (2) Non-forest (0) wstimateor | MotF) (Mot} WH Coer  listey | cons.  cons  Lasd  Pecple  Fisk
forest (3) Instiled Mot area  (ERWA)
Deforestation history (Hansen et | High forest loss (2) Moderate forest loss | No or limited recent L)
al,, 2013) 1) forest loss, stable
landscape (C) NANGGROE ACEH DARISSALM
International  values (UNESCO | UNESCO World | Birdlife International | No other category (0)
wabsite, Birdlife International | Heritage or Cultural | Important Bird Area 1 |tah 5 Petetiafet |0 |0 0 (o |2 1 o L L L ¢ |Nedm
i Eucaspai2) L’" T A 1| LhokPrialas [ Protecton Forest 2 |0 o (o |0 1 o [ 0 & | Medem
(1) 3 Jabel 50 Frotectian Forest 0 [} 0|0 2 1 0 0 [} 0 6 Medum
Size of conservation area Planned th | | Planned th '} - — -
S s A SR T 4 | lefumtuegha 6 Production Forest [} 0 o o |0 2 0 0 [} 0 4| Medum
conservation area (2) | conservation area (1) 5| SesbwahApm ® Grand Forest uk [} 0 (o |2 1 1 H [} 0 0 |Hgh
Location of geothermal point in point s intison thermal point Is :
ralation to area boundary deep inside | the  boundary  of | outside conservation 6 | ArCanang 5 Non-Fovest Use ¢ o |0 |0 10 o |0 0 1 o=
conservation area (3) | conservation area (1) | area (0) 7| Ahelngbage 10 otectonfoet 0 0 'CRE 1 o ') § | Medem
Presence of lsolated Indigenous | Present (2) Not present (0)
Paople (IP Screening World Bank
2010)
Indicative social forestry areas | Existing claim (2) No existing claim (0)
(PIAPS, MoEF, 2016)
Customary Land (Wilayah Adat) | Certlfied (4) Verlfied 13) Reglstered (2) Newly
based on Badan Registrasi Wilayah recorded
Adat data (1)
N o 4
I3, AR/IRT
Limited Tender* }
WK e.g.
Private ) Determination Pathway 3 w'Y_
2 requires Minister
approval PPA (PJBL)/
First come FS? SSA (PJBU)?
(o 8 - -
PSP: Research —bo——bo——oo——bo
Open Area knes e/ Fathwey 2 \ T
ency emporary
> o Government UPTL IUPTL
WK Drilling and Minister Issuance
#o Determination assigns PLN to
e.g. purchase
SP & SPE: N
PSDMBP
’I Assignment to SOE Discontinued
if itis not
economicall
WK Determination is done based on data and Exploration: 5+1+1 years feasible. v

information from :
1. Results of SP, SPE, PSP, or PSPE activity
2. WK which is returned to Govt

! Area where private enterprises can directly participate in the tender process (*limited tender can only be joined by private enterprise who conducted the PSPE)

Possible entry path for private enterprise through back-financed scheme in SOE drilling and participating In private drilling through JV partnership (acquisition)

PSP =F
SP&SPE=P

y Survey

&P

PSPE = Preliminary Survey and Exploration Assignment

y Survey

SOE = State-Owned Enterprise

WK = Wilayah Kerja (Working Area)

y Survey Exp

IPB = |jin Panas Bumi (Geothermal License)
FS = Feasibility Study

IUPTL = Izin Usaha Penyediaan Tenaga Listrik (Electric Power Supply Business Licenses)

PJBL = Perjanjian Jual Beli Listrik (Power Purchase Agreement)

PJBU = Perjanjian Jual Beli Uap (Steam Sales Agreement)
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RUPTL (MW)
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ESDM one map

ESDM one map

1) Investment EBTKE, 2) ESDM one map

1) Investment EBTKE, 2) Geothermal Potential 2017
528 L UEBTKE Investment|CE D&, F— LMD E

RUPTL 2021-2030 (PLN:EEEH&4t)

RUPTL 2021-2030 (PLN)

ESDM one map & RUPTL(F — A = & % 513l)
ESDM one map & RUPTL(F — A I= & 5 £H58l)
ESDM one map & RUPTL(F — L I= & % &)
World bank report (2019)

World bank report (2019)

AU ITAVEBRE

ESDM one map; google map; RUPTL (7 — A 1= & 2 5HiE)
ESDM one map & google map (7 — 4 12 £ A 5HAl)
ESDM one map & google map(F — 4 (2 & 2 &)
KA 11/2022
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Yes

Yes

Yes

Yes
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H14RT>2 v - TUT (5B, 32IEFE CWKP/WPSPEICET 5)
CEBTKEE DT »F 74 ¥ %N AXay—avk
rﬁﬁmk,}i%neti
Name of Potential Name of Region Area Developer Pathway
Area WKP/WPSPE/Potensi Status
Gunung Karang - WKP Kaldera Danau Banten JMB Banten PT Sintesa Banten Private Drilling Ongrid
Banten Geothermal
2 Suban Ayam WKP Hululais Sumatera Bengkulu WKP PGE SOE Dirilling Ongrid 23
¢ 3 Simbolon - Samosir WPSPE Simbolon Samosir  Sumatera Sumut WPSPE PT Optima Nusantara Energi PSPE Ongrid 21
(to return license)
4 Kalibata - Suoh Antatai WPSPE Sekinkau Sumatera Lampung WPSPE Star Energy Geothermal PSPE Ongrid 21
Suohh Sekincau
Same | 5 Pusuk Bukit - Danau  WPSPE Simbolon Samosir ~ Sumatera Sumut WPSPE  PT Optima Nusantara Energi PSPE Ongrid 19
WKP/—5 Toba G I
WPSPE ol ' , (to return license) : :
6 Pagaran WPSPE Simbolon Samosir  Sumatera Sumut WPSPE PT Optima Nusantara Energi PSPE Ongrid 19
(to return license)
7 Ulu Danau WKP Lumut Balai - Sumatera Sumsel WKP PGE SOE Drilling Ongrid 19
Margabayur
g Fajar Bulan Potensi Fajar Bulan Sumatera Lampung Open Area - Others Ongrid 19
-, 9 Gunung Pulosari - WKP Kaldera Danau Banten JMB Banten WKP Private Drilling Ongrid 19
Banten
10 Selabintana - Gunung Potensi or WPSPE Gunung JMB Jabar Open area No developer or PT Daya Mas Others or PSPE Ongrid 19
Pangrango Gede Pangrango or WPSPE Geopatra Pangrango
11 Sagalaherang WKP Gunung Tangkuban MB Jabar WKP PLN SOE Drilling Ongrid 19
Perahu
12 Telaga Ngebel WKP Telaga Ngebel JMB Jatim WKP PT Bakrie Darmakarya Energi Private Driling Ongrid 19
13 Gunung Ambang WKP Kotamobagu Sulawesi  Sulut WKP PGE SOE Drilling Ongrid 19
14 Oma - Haruku Potensi Oma- Haruku East Maluku Open Area - Others Off-grid 19
Indonesia
12

N
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FR/XX 7 =4 _Others (REIFM Y AREELL. BUTREFELL)

Busines
Genmral Information \_'_':‘um Potential ArsaBDeveloper Demand/Supply Plancing EARS Risk Location/Cost factor '_"‘m
I Y
IO | Nameof | Nam=of |Nam= in| Region | Province | Resouros | Reservol [Tempers| WKPs |Resourc| Area |Oevelop y| RUPTL [ RUPTL [ MW Proximity to Smelter | Proximity to | Proximity | EAS | E&S Road | Chevatio [Eevation| Celling
potential | WKP etc, | RUPTL Status r ture WKP's | total = . Status o oD MW | estimate diesel PP |to Score | from from | Score | nim) | Scom | price
ar=a Tempera| Score | WKP's | total (y=ar) Economic | ent substati| main (Year 1-
ture (C) totl | Installe |capacity | | Score Zone result on (km) | road 10}{USC|
resource| o (km) )
Mw)
B iy _
v . v . " . x = . v - 0 v . . x - v v - v v x . - = . - v -
[36 Jsekbintan [Fotensi  |Gede |8 [mbar [Detalled 235] 30 o 110 3[open |- Tormes | wa| ssew] WalEwisting smelter. . [No dose PLID, [W/A Tow H 7. 0.9 5| 700 E S
la - Gunung JGUNUNG  [Pangran Survey Area (Potentl 1) Sumber Baja Prima - |1.5%m to
[Pangrange |GEDE Joo al) distance: 113km trmnsmission
[PANGRANGO hne
752 [oma = FOTENST  [not in [East  [Makaks [Detalled 225 355 g = T[open |- [orvers | notin]  not in| <10 Mvi|Planned smelter: 12km 10 PLID [W/A Tow S| orgna| T B | E |
Haruku  foma- RUPTL  [tndones) Survey Area RUPT  RUPTL]  (remote1) Halmahera Persada  [Haruku(2.45MW (no phan|
HARLKL a ishnd, no[lygend = Distance: ; on Diesel to of new|
grid|250km stralght (differ=nt |RE list in Gl in)
systom)|istand) RUPTL), No RUPTL)|
2) Megah Surya Pertini - [transmission
78 [Fajar Bulan [FOTENST  [not In [Sumater |Lampun [Tl 725 El |3 3[open |- formers | ﬂ_l_'m_l_|1n_m T not in]  10MW =|o =7 plan Wo dose PLID, [W/A  [low EE .7 S too0| 3| teas|
FAIAR RUPTL o o Area RUPTY  RUPTL]  SoMw, 16 km to
BULAN ry Survey (middle| substation
size)
resource,
potential)

EBIKEE DTP VA7 4wl A a4 —aItBIGAR

*+  (#96) Selabintana-Pangrango @ LABIIZWKPT®H - /A, TRELHAHNECE, BART Yy LT ) 7L OBRREIT>121=8,
BIFOAT—R AT ERHE, Openarea B L < |& WPSPE (licensor: PT Daya Mas Geopatra Pangrango).

+  (#252) Oma-Haruku (off-grid/isolated system) : 7 4 —tLEBEAT(2.5MW, 12kmDELREER) AE T FIC L %ReplacementHE U X +
(RUPTUICE ZENBHITDOWT, ZDEY THBHIREPINIESolar PVIC L 3R EE R OICKRET LTV, —FA. TREBIIBOERD
FRRICRFATREEE R D, £LBEEIMIET 28, 7Y — kRIS, MERLERTRIbIEH S,

+  (#78) Fajar Bulan : FZE T R EITRIE AL,

13
o = -~ & =
FAFE/SR 7 = A _PSPE (FRAES & OHBIIKHERTE Hi5)
Busines
Ganeral Information Resource Potential ArcaBDeveloper Demand/Supply Planning EBS Risk LocationyCost factor lss:bllll
0 | Wame of | Wameof [Wame in] Region | Provinoe | Resource [Reservol [Tempers] WKP's [Resourc| Aree dop ¥| RUPTL [ RUPTL [ MW | Proximity | Proximity to | Proximity to | E8S | E&S Road | Ebvatio Calling
potential | WKP ete, | RUPTL Status r ture WKP's | total= e Status er cop Mw | estimate |to Smeker|  diese] PP Sepcial  [Assessm| Score | from fom | Score | n(m) | Score | price
ara [Tempera| Score | WKP's | total (year) Economic ent substati| main {Year 1-
ture (C) total | Installe Wl 1 score Zore result on (km) | road 10)(USC|
resource| 4 (kem) )
(Mw) Gty
- - - - - x - - al b - - - - x - - - - - - x - - - - -
23 [Simbolon— [WPSPE__ |Simboko |Sumater [sumut | Detalled 240 e o 150 B L PSPE a| SOMV & a[No e cosa PLTD, [132km to SEZ [Low 5 7 0.2 s 0 3[10.3589)
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