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WORLD NPP HISTORY @

World Russia
e 1954: the world’s

first NPP (5 MW)

¢+ 1956: nPP (46 M) put into operation in
put into operation in Obninsk, Russia
Calder Hall (Great
Britain)

* 1957: NPP (60 MW)
in Shippingport (USA)

* 1969: nPP i Japan :.i e}
¢ 1977: NPP in South

Korea




KOREA NPP HISTORY

| 19805 ) ' 1990s )
Introduction :  Promotion of : Technology : Development of
of Nuclear Powel Localization : Self-reliance : Advanced Reactol

Construction ~ :  Establishmentof : OPR1000 : APR1400
of Kori #1 (71-'78) - Localization Plan ('84) © Development ('95) - Development (*01)

* OPR1000 (Optimized Power Reactor 1,000) is renamed from the former KSNP.

Proprietary DOOSAN



INDONESIA NPP HISTORY

Reactor

Nuclear
Non-

Law
10/1997

BANGKA FS
2011-2013

Muria FS
1992-1995

Commercial

National
Priority
Program
FS of West
Kalimantan

DG of IAEA
visit Indonesia
-
-

| E Economic E |

! | | i MISSION

| | | | Fukushima

i i Chernobyl i Reformation i i

. le— =
1970 1980 1990 . 2000 2010 2014-2018 2020



10 DENSELY POPULATED COUNTRY

1,400,000,000 v NPP

1,200,000,000 - - NO NPP

1,000,000,000 -

800,000,000 - BANGLADESH START
CONTRUCT NPP

600,000,000

400,000,000

200,000,000 |
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NPP STATUS IN THE WORLD

Jumlah Reaktor: 449 unit

UNITED STATES OF AMERICA
FRANCE mm Jumlah Reaktor

CHINA

JAPAN

RUSSIA

KOREA, REPUEBLIC OF ‘ Eh
INDIA Minyak E
""”!1 3.7%

CANADA Lainnya
UKRAINE 23%
UNITED KINGDOM
SWEDEN
BELGIUM
GERMANY
SPAIN e Al
CZECH REPUBLIC
PAKISTAN Nuklir
SWITZERLAND 104 %
FINLAND (L T1 ]
HUNGARY ! , ﬂ
SLOVAKIA Alr
ARGENTINA 16,6 %
BRAZIL
BULGARIA
MEXICO
ROMANIA
SOUTH AFRICA
ARMENIA
IRAN, ISLAMIC REPUBLIC OF
NETHERLANDS . . . .
SLOVENIA Electricity contribution: 10,4%

0 20 40 60 20 100
Jumlah Reaktor

Surya, Panas Bumi, Gelombang

56 %

ity

Batu Bara

383 %

Gas

231%



UNDER CONSTRUCTION

Amerika
Serikat
L L]

Argentina
L

Brazil
L]

Finlandia Banglades

Inggris
a

Perancis
(A

Slovakia
A4

Belarusia

Ukraina
L E ]

Turki
2

—

India
A48

| Pakistan
A4

Uni Emirat Arab
A4
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UNDER CONSTRUCTION

55 nuclear power reactors under construction

in 17 countries

INDIA

RUSSIA

KOREA, REPUBLIC OF
UNITED ARAB EMIRATES
BANGLADESH

BELARUS

JAPAN

PAKISTAN

SLOVAKIA

UKRAINE

UNITED STATES OF AMERICA
ARGENTINA

BRAZIL

FINLAND

FRANCE

TURKEY

UNITED KINGDOM

Total Number of Reactors: 55

2 B 6 8

Number of Reactors

Advanced Reactors Newbuild Projects in Embarking
Countries - sample:

UNITED ARAB EMIRATES: nearly completion of 4 units
APR1400 for Barakah NPP with South Korea

BELARUS : 2 units of VWER1200 for Ostrovets site with
Russian Federation

BANGLADESH: 2 units VVER1200 for Rooppur NPP with
Russian Federation

TURKEY: 2 units of VWER1200 for Akkuyu NPP with Russian
Federation

Next potential embarking countries to build NPP:

SAUDI ARABIA: to invite Bids to vendor countries for the
first 2 units, 3 GW(e), targeting 16 GW(e) by 2040

EGYPT: signed agreement with Russian Federation for
potential 4 units VWER1200 for EI Dabaa NPP

Source: IAEA Power Reactor Information System (PRIS), 24 April 2019



REACTOR TYPE

1%

W B8R 1%
GCR 2

B \WGR 3%

B PHWR 11%

BWR 16%
- LR < PWR 667

66%
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Why we need nuclear? @

Electricity demand increase rapidly
Economic growth

The need for a better life

To support industrialization
Limited fossil energy resources
The issue of global warming

The basic infrastructure (soft and hard) supporting
the use of nuclear power plants is largely ready

06/03/2017

11



Indicator @

Electricity per capita: 1064 kWh/cap

Minimum electricity per capita for developed
country: 4.000 kWh/cap

2025 P

4 |_ |7ooo
2.500 kWh/cap
I 1.064 kWh/cap

kWh/Cap NATIONAL TARGET

06/03/2017 12

2050




TARGET OF ENERGY MIX

PRESENT CONDITION

' 7.7%
23.8%

2016
165 Role of energy Commodity As development capital
MTOE P - ommolly | Lsceveopmentcantal |
IRenewable mix 7.7% 23% 31%
IEnergy supply 169 MTOE = 400 MTOE 1.021 MTOE
|
| . 59 GW 136 GW 443 GW
I New and renewable IPowerpIant Capacity (EBTSGW) | (EBT>45GW) (EBT> 167 GW)
meca == ==—=— e e =
. Energy elasticity 1 <1 <1
Oil .
Electricity 865KWh = 2.500kWh  7.000 kWh
B Gas /capita/year

Electrification Ratio 88% ~100% ~100%



Target of Installed Capacity @

450
400
=== Renewable Energy
350 ;
Fossil
300 ~®-Total

250

200

150
100
50

0
2015 2020 2025 2030 2035 2040 2045 2050
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FOSIL ENERGY RESOURCES

KALIMANTAN

52.326,23 JTon

669,24 MMSTB

17,36 TSCF

: 2,13 JTon
SUMATERA B8 il

4 0il 37,92 MMSTB

52.483,20 JTon
5.299,47 MMSTB

133,55 TSCF
o -

Gas 15,22 TSCF
¢ .'\.

128,57 JTon

65,73 MMSTB

23,91 TSCF

K™

14,21 JTon
1.631,34 MMSTB
9,97 TSCF




POTENTIAL £

* Indonesia has experiences in build and
operate conventional power plants as
well as nuclear research reactors:

* technical personnel,

* education, training and personnel
certifications system,

* Regulations

* National industry capabilities



Existing Infrastructure of HRD @

* Department of Engineering Physics —
Gadjah Mada University: nuclear engineering

4§ Mmajofr.

* Department of Physics — Bandung Institute
ot Technology: nuclear engineering as major.

* Nuclear Medical Physics, Department of
Physics — University of Indonesia, and other
universities.

* Polytechnique Institute of Nuclear
Technology — STTN, BATAN.




Consultant

Year

NPP type

Local Conten (%)

Unit 1&2 | Unit3&4 | Unit 5&6 | Unit 7&8 | Unit 9&10
25 30 35 6o | Ortimu
m
31 60 i i
26,1 31,4 37,5 6o | Ortimu
m
25 40 60 i
25 ; ; i i
20 50 70

_




National Industry Capability

Condenser LP Quter Casings

/ Stationary Blade Rings

c 1

Source:  PT.Siemens Indonesia This component for Olkiluoto NPP, Finlandia
Cilegon Factory




Status of National Nuclear Power @
Infrastructure Development

e BATAN requested the IAEA to perform an Integrated
Nuclear Infrastructure Review (INIR) Mission under the
framework of TC programme (INS/4/037) in a letter
dated on 5 August 20009.

* An INIR mission provides an external peer reviews
conducted by the IAEA in November 23 - 27, 2009

* INIR mission shows that Indonesia has done extensive
preparatory work on most infrastructure issues that
would allow the country to make decision to further
consider introduction of nuclear power, i.e. to go from
phase 1 to phase 2 in Milestone methodology.

20



Nuclear infrastructure status

Milestone 3
_ Ready to commission and
Nulear power Milestone 1 Mllestcngz _ _ operate the first NPP
optionincluded Readyto make a Eea:y:p 'ﬂxéeph'ds
within the knowledgeable orthefirst
national energy commitmentto a nuclear
strategy progrz;amme Status —
NPP Dev i
45T Maintenance and
-
Act. 17/2007 Phase 3 continuous
e infrastructure
Pres.Reg. 5/2006 Phase 2 ~Activitiesto improvement
o= implement a first
D =~
U S o Phase 1 Preparatory work AR
53 i for the construction
3T S Consideration of a NPP after a
= g E, before a decision to policy decision has
S 3 launch a nuclear haan taken
- power programme
is taken
Pre Project Project Decision Construction Operation/
U = Making ; decommissioning
QO — - —
2 9 Feasibility stud Biddi Commissioni
E'_ me) edsi IIt}" stu Y 1aging process ommissioning
10-15 years — .

21



Status of nuclear infrastructure

INFRASTRUCTURE ISSUES

National position

PHASE 1, STATUS

Nuclear Safety

Management

Funding and Financing

Legislative Framework

Regulatory Framework

Radiation protection

2
3
4
5
6. Safeguards
7
8
9

Electrical Grid

10. Human resources

11. Stakeholder involvement

12. Site and supporting facilities

13. Environmental protection

14. Emergency planning

15. Security

16. Nuclear fuel cycle

17. Radioactive waste

18. Industrial Involvement
19. Procurement

To be prepared, not
available

To be updated /improved

Functional, being
implemented, available

NEPIO not yet

established

22



Site Study for NPP
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Associated with the preparation of NPP site, there are several locations in
Indonesia, which has been identified. The sites are located in the Muria
peninsula, Banten, Bangka Island, East Kalimantan, West Kalimantan, Batam

and Nusa Tenggara Barat. Bangka candidate site is most ready to be built NPP.

23



LLl
<
<<
—
o’
=
o
o

e,
4
>
% %
\«
=~ %
£
5
% B
o
&
%
%,
)
B
4 ©@
o&- o
% °©
%,
%0
o co.o
o o

Main shocks

24

Badan Tenaga Nuklir Nasional

www.batan.go.id




VULCANO

0 200 400 Kiometers T,.rf el F”.m y
bt ol S 3 {1k ""‘“‘*““““E,_. North Pacif
0 200 400 mées [ £ PHLPPI .hahn ,“ Y — Awu Licean
y ; 5 1 .-" Banua Wuhu
':1, e *Mh:-x:;a.- South Ching ;'j:'a Tuﬂna .Hm“ ! A a";j— Haﬁ;ﬁiﬁnq [Api Slau]
Peuwel haguq i x"~. e a ” lﬂlﬁhﬂ?ﬁd"g% ' Dukono
\f' _ IS4 ) e 5 Soputan ~ Ibu
Bur N Telmlq '-.k Y maLavsd _ —— Gamkonora
a, ‘H. 5 . L .1‘:- .#ﬁﬂfs \\ ——— Gﬂmzlhma
in apure, | e akian
Snrlkmaupi .l. \_“‘l 5] P .
Col LI u - PAPLIA
Eﬂiﬁn ot '-...'t I.unqiul:.-lnp.ir.'lhu ol [Uss nali'i ) -""i'..-* T _erLE'l;'
Toes —A R 7 INDONESIAT oo AT ol |
HH'I“[-I ﬂ_,—‘-‘x .\"E_-J- L B H.Eli:il ‘;: Suiawe s |_ ! % Fﬂ|ll,?l h-l"l:.."\'r » "'\-\. "'H. ! .-_,-" . =
ﬁ:IT:InH ol ' g n.l]unnﬁllli'allrang :—IT';"T”"“ A Hmf'ﬁpT o
Darmps s a._lukll'tﬂ ‘ Tengger Caldera. [[%V Fi:wuuatuln ,.-Enru “‘»_
Gunung Besar —~"_— |Lamongan Bawci # {
Suoh l—-" ﬁ ‘hﬂi uf : Sod ony ® ...?'Tann ~
Krakatau — *"f“.'!'.' ‘ﬁ?“ ,a".";i'* et .
Kiaraberes-Gagak AR = Sirung o
alah; AW :H'. Tambora.. = ng lliwerung -
Gede ,LFtIn]anl Tiwar gy e, L ewotohi |
Fapandayan Merapi ]_Hr.lu“r.l ey A [z Egon
- Galunggung Sundoro I_U“ Ebulobo . Kelimutu |
) Cereme ~ Dieng Volc. |— Raung Inielika /™ LA A '
e Slamet Complex Semery Gunun giﬁ.anakah LY fi
l_'\'\.. '\.\:I— -.:-
|I"'SGS Topmka, UERFRTWC, A0, haremap modied fom: G map, 1887 woicances fom- Simior £ Shebed, T80

Badan Tenaga Nuklir Nasional

25



v '- A AJ R A3
1 E 0VEE We e 120 E RYE 1M E N E W' E

Parcogatar puncak o batsen dasar Sp urtuk peobabeltas terlampaul 2% dalam %8 tahun (redaman §%)
oy D ooy O axaamg (TRYRETHTTS EEAOTY QIRY  BO
| ELXTH on.oze [ o200 as-0ng N oe-orq [ or-020 R 10020

(Masyhur Irsyam, 2010)

_




Challenges @

*High capital cost of nuclear power plant, less
competitive compare conventional power
plant

*NPP is the last option (Gov. Reg. 79/14)
*NIMBY, NOT IN MY BACKYARD

*NIMET, not in my election territory

27



Criteria for Nuclear Energy @

Based on the National Energy General Plan, nuclear
can be utilized with some criteria such as:

For fulfilling the needs of growing energy
demand by supplying national energy in a large
scale

Reducing carbon emissions

Economic competitiveness (NPP electricity
selling price £ 7 cent/kWh - the Amount of Cost
of Generation Provision (BPP) as basis for Power
Purchase Agreement)

061032017 2



PUBLIC ACCEPTANCE ON NPP

100%

80% 72.00% 75-5&% 77'5,\3;%

oo o210 6.10%
" 0

1950% | 52.93%

40%
PA

0%
2010 2011 2012 2013 2014 2015 2016

 Annual public opinion is conducted to measure public acceptance on NPP
program;

« The results within 6 years show dynamics of acceptance, especially
effected by Fukushima Daiichi accident in 2011;

« 2016 result showed public confident tends to show increasing trends for
the last 4 years.

29



respondents expressed (new jobs) (35,12%)
their AGREEMENT to

NPP program with

the following reasons: Technology Transfer E

Operational Accident Risk (78,10% )
Radioactive Pollution Risk 41 ,60%)

° Nuclear Proliferation
(16,40%)
Radioactive Waste
@ (38,10%)
Other Energy Sources
0 Alternative (15,90%)
Human Resources Readiness . .
@ (21,40%) High Construction
Cost (10,40%)

" multiple answers questionaire

WWWw.Datan.go.Ic

P Program
in Indonesia

Sustainable Electricity Supply (43,75%)

Less Emission

Lower Electricity i
Price (41,37%) (19,01%)

Providing employments National Capability

(15,85%)

Government Program

0,
(25.90%) (14,95%)

Golling was conducted )

involving 4.000 respondents,
: ! : ! 4 7 0/ in 34 Provinces nation wide
4 9 4%
expressed their REFUSAL 51(y
to NPP program £

with the following reasons: [

30



NOT IN MY BACK YARD (NYMBY) m

100
90
30 500 75.30 77.53
:
60 Bangka Belitung
X 50
.
o
20
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Policy and Strategy (1) @

1. To encourage the local Government to speak out
more strongly on the need of nuclear energy.

East Kalimantan
West Kalimantan
Bangka-Belitung
Batam island

West Nusa Tenggara

2. To support the Ministry of Energy and Mineral Resources
on the establishment of nuclear energy roadmap.

226/2020

32



Policy and Strategy (2) @

3. BATAN’s role as promoting organization, technical

4. In cooperation with other stakeholders to initiate
the action program on the social, culture, and
politics issues.

supporting organization (TSO), and clearing house.

226/2020

33



FUTURE PLAN




Feasibility Study (2020-2022) @

National Priority Research Grant, title: PROTITYPE
OF COMMERCIAL SCALE SMR

Site: West Kalimantan

ssssss - & LOKASI TAPAK POTENSIAL PLTN
2 Lokasi ©Paloh = / KALIMANTAN BARAT




COLABORATION SCHEME

e BATAN: BHHK
e BAPETEN

e BATAN:
PTKRN, PRFN,
PTBBN, PTBGN,
PTLR, PSMN

e BPPT

e BAPETEN

¢ INDUSTRY

SITE
EVALUATION

REGULATION
AND

ORGANIZATION

INFRASTRUCTURE
FOR COMMERCIAL
SCALE NPP
PROTOTYPE

REACTOR AND
FUEL
TECHNOLOGY

e BATAN: PKSEN, PTKRN, PTK]
PPIKSN

e BAPETEN

e BMKG

¢ PSG - MEMR

e PVMBG - MEMR

e P3GL - MEMR

o BATAN:
Pusdiklat, STTN,
BSDMO
e UGM, ITB,
e UNTAN_
PREPARATION e\West Kalimantan
Government
DISSEMINATION
AND eBATAN: PDK
STAKEHOLDERS o\West Kalimantan
ENGAGEMENT Government
eUNTAN
o IPI

eBATAN: PKSEN, PTKRN
¢PT Indonesia Power

eUGM, ITB, UNTAN

o\West Kalimantan Government
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FUTURE PLAN @

a) To asses NPP technology * Ministry of Research, Technology
development on economic and and Higher Education/BATAN
safety aspects

a) Encouraging mastery of nuclear Ministry of Research, Technology

technology in line with . :
the latest  developments in NG Higher Education/BATAN

nuclear power technology
developments in the world

b) Building international
cooperation related to the study
of nuclear power plant
development

* Ministry of Energy and Mineral
Resources

26/
www.batan.go.id /20



FUTURE PLAN

a) Conduct a multi-criteria analysis of « Ministry of Energy and Mineral

nuclear power plant Resources
implementation including: balance

of energy supply, reduction of
carbon emissions, safety factors and
economical aspects by involving
various stakeholders

b) Prepare a roadmap for nuclear .« \inistry of Energy and Mineral
power plant implementation as the Resources

last option in national energy
development priorities

26/
www.batan.go.id /20
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