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Strategy #1:

Implementing External NPP Technology
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Initial Nuclear Energy Utilization Target 2>
2030 — 3034 [Second 5-year term of National Long-Term Plan 2025 — 2045]

In particular: 250 MWe in 2033

Technology Push from SMR’s vendors Indonesia Energy Demand

Power level spectrum: 1MWe — 300MWe Economic Development and Net Zero Emission
Land or marine based ‘Huge yet distributed’ demand
Cogeneration Potential Processing abundant natural resources
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Strategy #2:

Joint Development and
Implementation
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History of HTGR Development

Since BATAN becoming member of IAEA Technical
90’ Working Group on Gas-cooled Reactor

2015- BATAN plan to build a 10 MWt Pebble Bed
2019 HTGR

BATAN / BRIN and Local Partners
(PLN Nusantara Power and ITB) is

accumulating the knowledge of
Pebble Bed HTGR.

PRTKRN ORTN BRIN, Building 80
PUSPIPTEK Campus, Setu, Tangerang Selatan 15314 BANTEN

PeLUIt Development:

2015-2016:

* Transfer of Conceptual Design from NUKEM and OKBM-
ROSATOM.

2017:

* Got the Site Licensing from Regulatory Body

* Internal Basic Design development under IAEA Review

2018-2019:

* Funding from KEMENRISTEK to develop further the Basic
Design. In cooperation with universities and engineering
company

2021

* PelLUIt-40 (from 10MWt - 40MWs1) Initiative started
with economic feasibility based on: de-dieselization,
low-carbon H-production, desalination.

2022 - 2024

- Cooperation with PLN Nusantara Power and ITB to further
developed PelUIt-40.
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Non-Nuclear
NElls
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Develop a Small Cogeneration SMR based on a Pebble Bed
HTGR called PelLUIt

ot Green H, Production Utilizaton and System Performance
| Blower Plant Target:
— T 1. De-dieselization
Main Steam, ~520°C 2. H-Production of 1.3 kTonnes/year*

Turbine

Vessel

[' Gomermtor j Genfrator ZeroEmission-H
/ eel - with a targeted cost of < 5 USD/Kg*.
*Initial Study with specific SOEC.

Pebble Bed
HTGR Main Feed Water, ~145°C
—;';I"— - )\
LAaeele = — —— (Co-development of the PeLUit
o with International Strategic
bl " ) [ °
PLN sv: Kxakiatna Partners is Cordially Invited.
Nusantara Power pertamina  Enjinining \. .

Research Center for Nuclear Reactor Technology , fn BRIN

PRTKRN ORTN BRIN, Building 80 Research Organization for Nuclear Energy (BATAN)
PUSPIPTEK Campus, Setu, Tangerang Selatan 15314 BANTEN NATIONAL RESEARCH AND INNOVATION AGENCY OF INDONESIA



Mass and energy balance of the
system ?

Blower

Mechanical Property and Specification

of each component?
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5200 units diesel power plant to be replaced
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Mini/Microgrid
| Definition _

A microgrid is a local electrical grid that can operate in both
grid-connected and island mode. It is a self-contai
that can generate, distribute, and regulate el
defined electrical boundary, commonly arouhd 10KW-10MW
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NUCLEAR ISLAND
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MPS from PelUIt

Demin water

32°C/ 4.7bar

»

.

262°C/ Shar

>

Heat Exchanger

Cond to PelLUIt

149°C/ 4.6bar

Uap to SOEC

>
175°C/ 4.7bar

The calculations were performed under the following conditions: hydrogen production

method using Solid Oxide Electrolyzer Cell (SOEC).

Modul Laju uap Produksi | Laju uap Kebutuhan | Kebutuhan | Sisa
umpan, kg/h | H2, kg/h | PeLuit40, panas, Listrik, Listrk
kg/s MWt MWe MWe
1 452 43 0.14 0.335 2.11 1.12
2 904 86 0.28 0.67 4.22 5.01
3 1356 129 0.42 1.005 6.34 2.89
K 1808 172 0.56 1.34 8.45 0.78

-1.33




Refin ery Petrochemical

Ammonia 29 2%

4%
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Industrial
Steam Application
Experiments

Co-axial .
Hot Gas Duct Main
Helium

— Blower
Reactor ——

Pressure

Electricity
Production

Generator

o & Urea
' 88%

Cooling Tower

Main Steam, ~520°C T

ﬂ Steam

./ Generator
/ Pressure Vessel

Turbine

Other
6%

Pebble Bed

Main Feed Water, ~1459C
High Temperature Reactor —
Technology =

Condenser

Impact of PeLUIt-40 microreactor can produce

~1300 Ton of Hydrogen per year :

(J more than 10 times of current 124 ton/year
low-carbon H that can be provide from 21
Green Hydrogen Plants in Indonesia.

Sumber: Jacobs Engineering Group Inc., 2022

d more that 30 times of PLN Muara Karang Green 43 Ton/¥r
H-Production supply: : 52'-:3’“ D i
O for 4410 Fuel Cell EV A e g

For cooling generator

1 decarbonized 39 juta ton CO2e/yr
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Hydrogen is strategic for National Industry

Hydrogen has been used in
Indonesia in the industrial
sector, mainly as a raw
material ~ for  fertilizers.
Hydrogen consumption in
Indonesia is  currently
around 1.75 million tons per
year,  with utilization

dominated for  wurea,
ammonia, oil refineries.

PLN Muara Karang Green Hydrogen Impact

lllustration usage for transportation

Excess utilitazion for FCEV:

147 EV
(100 km/day (365 day/yr))

wters




SUMIN . (based on

) — - - contract)
MMR Floating Nuclear Power Subplv in-
Study #2 BRIN : Land based Nuclear Power Technology PPy PeLUIt Demo Plant
house 30MWt / 10MWe
demand of
electricity.
? Bangka
outh Bangka pebble Bed
Existing Power Plant
Sl e In-house electricity cost:
) 9 2500 IDR/kWh | 16 ¢S.kWh
Medium - SMR ~300MWe Operational
Micro - MMR ~10MWe &
Demo = commercial e anance
Low-carbon H- d safet
The Nuclear Reactor Technology Research Center (PRTRN) has designed a PelUIt-40 nuclear reactor with a Prod . bi , and sarety
capacity of 40 MWt and functions as a power and steam generator for industry. The PeLUIt-40 design is based on roduction combine demonstrati
high-temperature gas-cooled reactor (HTGR) technology designed to produce steam with temperature above with SOEC for
ﬂ';‘bile 520 °C. This hot steam is not only used to generate electricity, but can also be used to drive high-temperature on

water electrolysis cells (SOEC) for hydrogen production. 172 kg/ day
production capacity.
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Indonesia is looking forward for ‘egg breaking’ to have our first
NPP in National Mix-Energy as part of Energy Transition strategy.

To achieve that:

1. International Collaboration is highly needed to directly implement the
Existing NPP / SMR Technology.

2. There is an opportunity to have a strategic co-development based on
previous Indonesian R&D for target utilization of de-dieselization and
low carbon H,-production.

3. PelLUIt-40 is proposed as the object of co-development.
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Thank You, Let’s Collaborate!
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