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Nuclear is a low carbon option for 

both heat and power

Key Advantages: 

• Baseline generation for high reliability

• Able to address both electric power 

and process heat needs

• Well-established Low Lifecycle CO2 

Emissions

• Low land footprint

• Zero air pollution at point of use

The net zero transition for industry will require shifting all process heat and electricity needs to 
low/zero carbon alternatives by 2050
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Nuclear energy also offers a low-CI lifeline to the growing need for green H2 – without the 
transmission-constrained geography of conventional renewable power

Nuclear Technologies Allow Access to Proven and Innovative Clean Hydrogen Processes

• Low-CI nuclear power is fungible; all conventional water electrolysis processes can be used with 

nuclear to make “pink hydrogen”

• Nuclear is ideal for emerging high-temperature solid oxide electrolysis (for both H2 and CO), which 

features much greater efficiency than the current standard but requires clean heat sources

• Nuclear thermolysis processes (e.g., Sulfur-Iodine cycle) for hydrogen become viable with Gen IV 

high temperature reactors

• Combined water electrolysis methods (e.g., Westinghouse Cycle) can take advantage of abundant 

thermal energy and greatly reduced electricity consumption in Gen IV high temperature reactors
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• The green transition means that the cost of high-grade thermal energy may no longer be cheaper than electricity due to 

a paucity of low/zero carbon options

• When compared against precombustion carbon capture, solar thermal, and electrical heating options, thermal power 

becomes significantly more expensive relative to electricity than previously

• This provides a niche for nuclear power…

Nuclear is a proven option for providing high grade thermal energy without electricity as an 
intermediate

Nuclear
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Nuclear power can provide for process thermal energy needs but not all reactors or heat transfer 
mechanisms can work
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Some Risk Remains...

▪ Few current worldwide deployments

▪ Cost reductions in serial production not proven

▪ Poor track record of Gen III and Gen III+ reactor 

deployment due to cost overruns

New generations of small, modular nuclear reactor (SMR) designs promise low-cost deployment 
packages in the range of hundreds of megawatts potentially suited for individual facilities

Design Types of Major Nuclear SMRs Scale of Reactors

Boiling Water Reactor (BWR) Pressurized Water Reactor (PWR)

Molten Salt Reactor (MSR) Sodium Fast Neutron Reactor

High Temperature Gas-Cooled 

Reactor (HGTR)
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However, modular reactor designs are fixed in scale, and may be more suited to large 
manufacturing complexes rather than standalone plants
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A key question for the process industries is cost – over the past 50 years, nuclear has had a very 
poor record of capital cost overruns for deployment and SMRs threaten the same

Source: https://energypost.eu/small-modular-reactor-cost-

overruns-the-same-old-problems-haunt-new-nuclear-in-utah/ 
Source: https://ieefa.org/resources/eye-popping-new-cost-estimates-

released-nuscale-small-modular-reactor 

Buzier, A., Flyvbjerg, B., et al. “Quantiative Cost and Schedule Risk Analysis 

of Nuclear Waste Storage”, SSRN Electronic Journal, 2018

Source: https://ieefa.org/resources/european-pressurized-reactors-eprs-

next-generation-design-suffers-old-problems 

https://energypost.eu/small-modular-reactor-cost-overruns-the-same-old-problems-haunt-new-nuclear-in-utah/
https://energypost.eu/small-modular-reactor-cost-overruns-the-same-old-problems-haunt-new-nuclear-in-utah/
https://ieefa.org/resources/eye-popping-new-cost-estimates-released-nuscale-small-modular-reactor
https://ieefa.org/resources/eye-popping-new-cost-estimates-released-nuscale-small-modular-reactor
https://ieefa.org/resources/european-pressurized-reactors-eprs-next-generation-design-suffers-old-problems
https://ieefa.org/resources/european-pressurized-reactors-eprs-next-generation-design-suffers-old-problems
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NexantECA’s special report aims to answer key questions about small modular nuclear in the 
chemical industry

NexantECA will explore the compatibility of major electric and 

thermal energy using processes with nuclear reactors:

▪ What process adaptations are needed

▪ What reactor designs are available, their deployment history, and their 

compatibility with thermal energy needs

▪ How operational factors with nuclear reactors and major processes 

align or conflict

The study will also focus on key economic questions:

▪ What technology risks are associated with deploying nuclear SMRs in 

the process industries? 

▪ What are manufacturers cost claims and what would the implications be 

in major electric and thermal energy-intensive processes?

▪ What are the sources of the capital cost escalation seen in recent 

deployment of nuclear reactors, and which factors apply to the chemical 

and fuel industries?

▪ What are manufacturers’ claims of capital cost reduction over the 

course of serial deployment, and can these claims be corroborated?

NexantECA has approached this report in our capacity as techno-

economic and cost engineering experts, rather than as nuclear 

engineers.  As such we will not critically comment on the safety, 

efficacy, or deep regulatory aspects of nuclear SMRs in this report
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NexantECA’s detailed nuclear SMR developer coverage includes credible technology offerings 
nearing commercialization by 2034, including all those in development with chemical companies

Technology Name Single Module 

Capacity (MWe)

Installation Capacity Type Developer

NuScale Voygr 77 460, up to 925 Pressurized Water 

Reactor

NuScale

SMR-300 150 300 Pressurized Water 

Reactor

Holtec (SMR, LLC)

AP-300 300 300 Pressurized Water 

Reactor

Westinghouse

Rolls Royce SMR 470 470 Pressurized Water 

Reactor

Rolls Royce SMR 

LLC

BWRX-300 300 300 Boiling Water Reactor GE Hitachi

Xe-100 80 320 High Temperature 

Gas-cooled

X-Energy

HTR-PM 105 650 Sodium Fast Neutron CNNC-Tsinghua
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Published Table of Contents for the report now available!
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This Report was prepared by NexantECA, the Energy and Chemicals Advisory company. Except where specifically stated otherwise in this Report, the 

information contained here is prepared on the basis of information that is publicly available, and contains no confidential third party technical information to the 

best knowledge of NexantECA. Aforesaid information has not been independently verified or otherwise examined to determine its accuracy, completeness or 

financial feasibility. Neither NexantECA, Client nor any person acting on behalf of either assumes any liabilities with respect to the use of or for damages 

resulting from the use of any information contained in this Report. NexantECA does not represent or warrant that any assumed conditions will come to pass.

Copyright © by NexantECA (BVI) Ltd. 2023. All rights reserved.

NexantECA partners with clients to help them navigate the big global energy, chemicals and materials issues of tomorrow.  We 

provide independent advice through our consulting, subscriptions and reports, and training businesses using expertise 

developed in markets, economics and technology through our fifty years of operation.  We are entirely dedicated to supporting 

sustainable development of the industry and provide expert advice with efficiency, speed, and agility.
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