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Do we need nuclear energy in ASEAN?

Do we need nuclear energy in ASEAN?
Energy transition involves shifting from fossil fuels and Energy transition in ASEAN
accelerating the development of renewable energy (RE). Through
the ASEAN Plan of Action for Energy Cooperation (APAEC) Phase
ll, the region aims to achieve a 23% RE share of total primary
energy supply by 2025. As the region continues its journey
towards sustainability, increasing the region’s share of cleaner
energy technologies is absolutely fundamental.

Fossil vs Renewables Installed In 2022, around 34.3% and 28.9% of

Capacity in 2022 the generated power in the ASEAN
region was from coal and gas,
respectively, while renewable energy
only took up around 33.29%. The
region needs to accelerate the
development of cleaner energy
generation by using its diverse
resource potential.

33.29%

Why nuclear matters in energy transition? 66.71%
The AMS have pledged strong commitments to reducing carbon

emission, as reflected in the increasing renewable energy share

of 33.29% in installed capacity in 2022. While Variable RE (VRE) Il Fossil Fuels [l Renewable Energy
is very good for emissions reduction but poses stability

challenges due to its intermittency. Nuclear power however,

provides low-carbon electricity while also maintaining system

stability. Nuclear energy has the lowest GHG emissions per kWh

of electricity among other technology, ranges from 5.1 — 6.4 ! 1
gCO2eq/kWh (IAEA, 2022). According to the 7th ASEAN Energy NUCIear power S gIObaI I.mpaCt
Outlook, the ASEAN region is considering the introduction of on emissions redUCtlon
about 5.2 GW of nuclear power capacity by 2050 (ACE, 2022)
T European Union Emphasising its vital role in achieving
- B zpan [l south Korea Canada global climate goals and sustainable
E:é [ other advanced economies EMDEs energy tranSitionS, the IEAs 2021
35 e report on nuclear power highlighted
§§ o —=  the emission reduction from nuclear
£E5 a0 m— P W power utilisation, which has avoided
— £5 = approximately over 65 gigatons of
g§ 20 — CO2 emission since 1971. The data
. e S 0= emphasise the vital role of nuclear
A:: — 0 1990 1995 2000 2005 2010 2015 2020 power in aChieVing g|0ba| Climate
: Vear goals. . and sustainable energy
transitions.
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What are the recent developments of nuclear

power technologies?

There are two methods in harnessing nuclear energy, namely nuclear fusion and fission. While nuclear fusion
technology is still in the development phase, nuclear fission technology has been widely used for generating
electricity. Nuclear fission technology is usually classified on the basis of capacity and type of reactor

Based on Installed Capacity Based on Types of Operable Reactors

These are the nuclear technologies that are currently
operational or are still under development, with
diverse range of designs used in nuclear energy
generation.

Canada Deuterium Uranium Reactors

Small Modular Reactors (SMRs)

= Capacity: Up to 300 MW

= Potentially lower upfront investment costs

= Modular design for easier shipment, installation,
and faster construction.

Reaktor Bolshoy
Moshchnosty Kanalny
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-~ Medium/Large-Scale Reactors Boilng Water Reactors | Gas-cooled Reactors (GCRs)

“ asdba L. . mage source: Nuks
= Capacity: 400 - 1750 MW 1
= Provides substantial base load electricity
= Smaller carbon footprint compared to other base
load technologies
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What are the key success in developing

nuclear technology?

Learning from advanced countries that use nuclear technology in their energy mix, here are the important
milestones in developing nuclear power.

Establish a strong political will towards
nuclear power and relevant institutions
through research, regulatory measures,
etc.

Establish related policies and Establish derivative energy Build
laws to support nuclear policies and regulations for the
development use of nuclear power

nuclear
power plants
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Plannec
B Under censtruction

Creation of French Alternative Energies and Atomic Funded nuclear research program Establishment of China Institute of Atomic Energy
Energy Commistion (1945) (1954) of the Chinese Academy of Science (1950)

Development of the initial nuclear energy plan (1952)
and launching of the first plutogenic reactor (1956)

Development of Atomic Energy Basic
Law and Establishment of Atomic Energy
Organisations (1955-1956)

Establishment of the National Nuclear Safety
Administration (1984)

The 1973 oil crisis increased France’s oil bill by 400%
within two years

Grid integration of the Qinshan Nuclear
Operation of Tokai Nuclear Power Plant Power Plant (1991)

as the first NPP in Japan (1966)

L & &

Development of the Messmer Plan in 1973
(Construction of over 13 NPPs)

Establishment of Energy Development Strategy Plan,
2014-2020 in 2014 to cut reliance on coal and promote
clean energy (2014)

Establishment of Energy Policy Law
(2002) to move away from fossil fuels

€€ <K<K
€ €L

Inclusion of nuclear power generation

in the latest PDP Plans to increase nuclear capacity to 70GW by 2025

as reflected in the draft 14th Five-Year Plan (2021)
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How is the progress of nuclear energy

developmentin ASEAN?

The progress of nhuclear energy development in ASEAN has been characterised by organisations, existing
reactors, plans and regulations and policies among member countries.

LX) MYANMAR

In October 2023, signed an
MOU with Russia’'s ROSATOM
to cooperate on nuclear
infrastructure assessment
and enhancement.

O ropor

Signed several MOUs and
agreements with Russia’s
ROSATOM.

A |\DONESIA

Established nuclear regulatory

[ Y
Q CAMBODIA

Signed agreements with the
government of Russia and
China on nuclear energy
cooperation.

) PHILIPPINES

In the Philippine Energy Plan
2023 - 2050, the country sets
the nuclear capacity target at
1,200MW by 2032, 2,400MW
by 2035 and at least
4,500MW by 2050.

Activities and undertakings in
support of these targets are
indicated in the Philippine
Nuclear Energy Program

© VviETNAM

Established VINATOM and
Vietham  Atomic  Energy
Agency. Developed Da Lat
research reactor in 1963 and
suspend Ninh Thuan since
2016 due to country
economic condition. Planned
to develop small-scale
nuclear reactor post 2030
(PDP8 2021 - 2030, with a
vision towards 2045).

(@ INGAPORE

Considering nuclear as a
long-term option for net-zero

BATAAN NUCLEAR POWER PLANT (1984)
As mandated by Executive Order 164 signed in 2022,

agency, BAPETEN and Road 2023 - 2050 emissions by 2050. the Philippine Nuclear Energy Program Inter-Agency
research agency, BRIN. In the Fgrath':rap the Philippineé Committee (NEP-IAC) shall recommend the use and
process of establishing NEPIO ) . viability of the mothballed 621 MW Bataan Nuclear
to prepare o NPPs likewise signhed the y

development for its first
nuclear reactor by 2035

& maLAYSIA

Focused on research reactor
Triga Puspati Reactor (RTP)
with a National Nuclear
Technology Policy 2021-2030
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Agreement for Cooperation
Concerning Peaceful Uses of
Nuclear Energy or the 123
Agreement with the United
States which was put into
force last 02 July 2024.

== THAILAND

Focused on research reactor,
Triga Mark Il and planned
nuclear power plants by 2036,
with Thailand's Office of
Atom for Peace as regulatory
agency and Thailand Nuclear
Institute of Technology as a
research agency.

W

€t

Power Plant (BNPP).

Currently, the Department of Energy (DOE) is facilitating
the finalization of the proposed Memorandum of
Understanding (MOU) on the Feasibility Study of the
BNPP Rehabilitation with the Korea Hydro and Nuclear
Power Co. Ltd. (KHNP)."
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What challenges does ASEAN face in developing

nuclear power plants?

Infrastucture &
Technical

= Some ASEAN Member States
(AMS) straddle the tectonic belt
of volcanoes known as the
“Pacific Ring of Fire”

= Nuclear waste management
requires advanced technologies
and long-term planning to ensure
environmental and public safety.

= Establishment and enhancement
of safety infrastructure.
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Policy &
Regulation

“Nuclear Phase-out” policies in
advanced countries with nuclear
in the energy mix,
post-Fukushima incident

The electricity policies are
non-inclusive to nuclear power

Strict regulations and
customary to ensure compliance
with international safety

standards (IAEA, 2022)

Financial

High upfront cost, high fuel
price (especially for importing
countries)

Limited access to financing or
financing schemes and gaining
traction/  attractiveness  of
nuclear projects from a financial
institutional point of view.

The four main challenges relate to infrastructure, finance, technical questions, and societal concerns

Social

= Nuclear literacy to overcome
public perception in nuclear
energy's safety and reliability

= Limited human resource
capabilities on nuclear

Nuclear Energy Development in ASEAN | 05



What are the enablers and drivers needed to

deploy nuclear energy in ASEAN?

In ASEAN, the synergy between environmental commitments, space efficiency, regulatory infrastructure
development, and technological progress are propelling the adoption of nuclear energy solutions.

ACE. All rights reserved

Countries' Commitment to
Net-Zero Emissions
(NDCs)

The AMS are moving towards
net-zero emissions (NZE) as
part of their Nationally
Determined Contributions
(NDCs), driving interest in
nuclear energy.

Establishment of Nuclear
Research Agencies and
Regulatory Authorities

Half of the AMS have
established dedicated nuclear
energy research agencies and
regulatory bodies, indicating a
growing readiness for nuclear
energy adoption.

Small Physical
Footprint

Nuclear power offers a small
physical footprint, impacting
the surface less than other
energy sources. A single nuclear
reactor requires significantly
less land compared to alterna-
tive clean energy options.

Advancing Nuclear Power:
Innovation and Workforce
Development

New and emerging technologies
offer exciting possibilities for
nuclear power growth, as
experts suggest. Through
nuclear growth, human
resource on nuclear technical
capabilities would be
developed.
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What opportunities could arise from nuclear

energy developmentin ASEAN?

The development of nuclear energy in ASEAN could offer several opportunities across various sectors:

1. Providing flexible and reliable electricity with low-carbon emissions, contributing to the decarbonisation of the power
generation sector.

2. Potential of using generated heat from Nuclear Reactor for other application other than power, such as district heating,
hydrogen production, and water desalination.

3 Post-treaiment — — 4 Frash water
{stabilising the PH lavel) 5

torane

| Concenirated seawaler disposal

source: alfalaval.com source: hemiko.com
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What are the next steps for ASEAN to continue

developing nuclear energy?

The next steps for nuclear energy development in ASEAN involve a comprehensive approach that addresses
key considerations and challenges. Here are some important actions and considerations in advancing nuclear

energy in ASEAN:

£0a
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Establish Legal and Regulatory
Frameworks for Nuclear Safety

Legal and regulatory frameworks are required
to ensure the safe operation of nuclear power
plants in the future.

Increasing Nuclear Literacy and
Capacity

Increase nuclear literacy through workshops,
capacity buildings, and trainings.

Establish Nuclear Energy Planning
Coordination

Establish NEPIO to better coordinate efforts
among the many organisations and individuals
that have roles in the nuclear energy planning
and execution process.

—

Integrate Enabling Policies and
Regulation on Nuclear Power in the
National and Regional Energy

Planning

Consider nuclear power generation in the
long-term national power/generation
development plan, along with the
implementation roadmap and regional
Measurement, Reporting, and Verification
(MRV) framework

Promoting Regional and
International Collaboration

Foster regional and international cooperation
as forum/information exchange to learn the
best practices and update on the current
trends, technology, and other important
aspects of NPP development.

Financing Mechanism and

Investment Plan

Establishing a suitable and attractive financing
mechanism and clear investment plan for
nuclear infrastructure development should
enable higher nuclear utilisation in ASEAN.
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ACE studies & projects to increase nuclear

literacy in ASEAN

Through targeted studies and projects, ACE aims to elevate awareness and knowledge regarding nuclear
technologies, applications, and safety measures among ASEAN member states. These initiatives play a pivotal
role in fostering informed discussions and decision-making around nuclear energy, thereby contributing to
regional energy security and sustainability goals

1 ASEAN Nuclear

Energy Portal Engagement with the Global Cooperation on

Nuclear Energy Partnership India and Korea
Nuclear Association

Civilian Nuclear Energy Policy brief on Small Modular Reactor (SMR)
Factsheet (2020) Deployment towards a Low-Carbon ASEAN
Economy (2022)

CIVIL AN
NUCL :AR
ENER3Y
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To learn more about the latest ACE
publications you can download them from

http://go.aseanenergy.org/ACEReport

This views expressed in thi booklet/report are those of the
authors(s) and do not necessarily reflect those of ASEAN Centre
for Energy (ACE) as an institution, any associated ASEAN
Member States/Institutions/Individuals, or partner institutions.
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