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Milestones of nuclear power program in Vietnam

1976 1979 1984 1996-2002 2002-2009 2003 2008 2010 Dec. 2013 Nov. 2016

PHASE ONE

Establishment of Dalat

Nuclear Research Institute

(DNRI) based on the TRIGA

Mark II which was built and

started operation in 1963

Establishment of

National Atomic

Energy Institute

(VINATOM now)

Operation of

Dalat Nuclear

Research

Reactor (DNRR)

Study on first

NPP introduction

into Vietnam

Establishing

Vietnam

Agency for

Radiation and

Nuclear Safety

(VARANS)

Atomic Law was

approved (to be

changed)

Contracts for

Ninh Thuan 1

(NT1) and

Ninh Thuan 2

(NT2) NPPs

Feasibility

Studies (FS)

Completion of

FS (NT1 and

NT2)

National

Assembly

decided to

postpone the

NPP projects

DNRR

Pre-FS on

construction

of first NPPs

Interactions of three actors in 

NPP projects implementation
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Vietnam’s energy transition strategy

• Resolution No. 55-NQ/TW (dated 11 

February 2020) of the Politburo on the 

Vietnam's National Energy Development 

Strategy Orientation until 2030 with a 

vision to 2045, creating a political basis for 

Vietnam's transition to renewable energy

• Vietnam’s commitments at COP26

(Glasgow 2021): phase out coal and net 

zero target by 2050

• Vietnam’s Just Energy Transition 

Partnership (JETP) (December 2022): 

political declaration
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Vietnam’s energy transition strategy (cont’d)

• PM’s Decision 896/QĐ-TTg (dated 26 July 2022): Decision approving the 

national strategy on climate change for the period up to 2050: “Consider developing 

nuclear power with modern technology and ensuring safety at the appropriate time”; 

“acquire, apply and develop nuclear reactor technology”; “promote international cooperation 

in R&D and application of potential GHG emission reduction technologies such as carbon 

capture and storage, green hydrogen energy, energy batteries, and nuclear power”.

• PM’s Decision 500/QĐ-TTg (dated 15 May 2023) - Power Development Plan 8 

(PDP8) for the period of 2021-2030 with a vision to 2050: high penetration of 

renewables in the energy mix while phasing out coal; Appendix I: Build a Nuclear Power 

Research and Development Center.

Source: Vietnam’s PDP8 insights, www.pwc.com/vn

Role of nuclear power & SMRs 

in our energy transition ?

IAEA
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 Narrow territory with long coastline (3200+ km) & many islands (2700+)
 1/3+ of the population (~100 millions) living on coastal areas and islands

 Increasing energy demand as well as environmental & climate 
change issues
 COP26: net-zero target by 2050

‒ Expected average GDP growth rate of 6.5-7.5% until 2050
‒ High integration of renewables (up to ~70%) while phasing out coal
‒ GHG emissions (2019): power 49%; industry 28%; transport 16%; 

buildings 6%; agriculture 1% (Source: Enerdata, 2020)

 Nuclear power are potential for Vietnam to reach decarbonisation: 
advanced LWRs and SMRs are being recommended.

Potentiality of SMRs for decarbonization in Vietnam

Source: mckinsey.com

SMR/renewable microgrid energy system

Source: Renewable and Sustainable Energy 

Reviews 152 (2021) 111638

Viet Nam
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Application of INPRO methodology and tools

• Applying the ASENES tools and 

INPRO methodology to address 

and assess the sustainability of 

advanced LWRs and SMRs and 

possible deployment scenarios to 

Vietnam (being planned)

– Possibility to introduce 

advanced LWRs and SMRs 

into the electricity mix after 

2030 to replace coal and 

support renewable energy

– Nuclear energy sustainability 

assessment (NESA) for 

Vietnam Seaborg CMSR 

technology (Joint-work of 

PECC2, Seaborg and 

VINATOM with support from 

the INPRO Section) 

Essence of IAEA INPRO task areas

Source: Wiki-INPRO



• Coal replacement for decarbonisation

– Light water SMRs are potential for near-term deployment by 2035-2040 

owing to their technological and commercial readiness levels (IAEA, 2021).

• Flexibility for deployment (NICE Future, 2020)

– Siting: ability to deploy where needed, e.g., to sites lack infrastructure for 

large plants, isolated areas or small grids

– Constructability: ability to deploy on schedule and budget (with lower capital 

investment and shorter construction time as compared to large plants)

– Scalability: ability to deploy at scale needed, i.e., add units over time

• Flexibility in operation and product

– Complementing variable renewable energy: load following characteristics, 

integrated energy systems (OECD/NEA, 2021; NICE Future, 2020)

– Beyond electricity production: industrial & district heat, hydrogen production, 

synthetic fuels, seawater desalination (NICE Future, 2020)

• Infrastructure and human resources prepared for the former NPP projects 

and current research reactor project can be adapted for SMR deployment.

• Opportunity of early joining international collaborations for harmonizing 

licensing frameworks, codes and standards for future SMR deployment 8

Opportunities of future SMR deployment in Vietnam



• Legal and regulatory aspects

– Preparing proper legal and regulatory framework for SMRs

– Harmonization of the prescriptive and goal-setting (performance-based) 

regulatory approaches (SMR Regulators’ Forum, 2018; IAEA Nuclear Energy 

Series No. NR-T-1.18, 2021; Sam et al., Prog. Nucl. Energy 164, 104859, 2023)

– New regulatory challenges (e.g., safety, security, safeguards, transportation, 

and liability) attributed to the unique characteristics of SMRs such as small 

size and footprint, types, modularity, factory fabrication, transportable, 

scalability, and deployment in remote areas (IAEA-TECDOC-2003, 2022; 

Ghimire and Waller, ASME NERS, Vol. 9 / 044501-13, October 2023)

• National efforts for future SMR deployment

– Government policy and support; stakeholder engagement

– Perception, engagement and acceptance of local communities

– Economic viability and large-scale deployment

• Technology choice and timely deployment for decarbonisation target

– Light water SMRs and/or other SMR technologies should be proven and 

commercialized before being selected for deployment in Vietnam.

– Supply chain and nuclear fuel cycle issues (e.g., HALEU, back-end)
9

Challenges of future SMR deployment in Vietnam
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Concluding remarks

• SMRs can be a potential game changer in combatting climate change 

and energy security in Vietnam in the next decades.

• Sustainability assessment of potential candidate SMR technologies and 

possible deployment scenarios for Vietnam using the ASENES tools and 

INPRO methodology is being planned.

• Early joining international collaborations for harmonization of licensing 

frameworks, codes and standards could be beneficial for future SMR 

deployment in Vietnam.

• Technology choice, preparing proper infrastructure and human 

resources, and government policy and support are crucial for timely 

SMR deployment in Vietnam in support of the net-zero target.

Thank you for your kind attention !


