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This dynamic is deeply problematic to the
cause of carbon reductions. All low-carbon
technologies, including nuclear energy
must be included in relevant discussions
about the energy transition in order to
maintain the integrity and evidence base of
the policy dialogue. Without a significant
contribution from nuclear energy, the
prospects for meeting Paris targets will be
significantly lower.

New analysis by the NEA identifies the
potential contribution of nuclear energy
to clean energy capacity and emissions
reductions between 2020 and 2050,
taking into consideration the potential
contributions from power and non-power
applications of nuclear technologies.

Taken together, the contributions of long-
term operation, new builds of Generation
Il nuclear technologies, small modular
reactors, Generation IV systems, nuclear
hybrid energy and hydrogen systems begin
to reveal the full extent of the potential for
nuclear energy and nuclear innovations

to play a significant and growing role in
pathways to net-zero by 2050.

The NEA estimates included in this report
are not forecasts but represent what can be
achieved with timely enabling decisions.

Net Zero Carbon
Emission in Switzerland
in 2050: Low Carbon
Scenarios and their
System Costs

NEA No. 7631. 132 pages.
Available online at: https.//oe.cd/4KO

With an electricity system defined by high
shares of hydropower, large capacity for
interconnection with its neighbours and
low carbon intensity, Switzerland is well
positioned to attain its objective of net
zero carbon emissions by 2050. However,
the exact pathway remains the subject of
discussion. First, what should the shares
of nuclear energy and variable renewable
energies such as solar PV and wind be in
the energy mix? Second, what degree of
electricity trade should Switzerland have
with its European neighbours? New system
modelling of different energy policy choices
with the Nuclear Energy Agency’s POSY
model shows that all considered scenarios
are technically feasible. However, relying
on variable renewables alone or decoupling
Switzerland from neighbouring countries
could increase total system costs by up

to 250%. Instead, continuing to operate
Switzerland’s newest nuclear power plants
alongside existing hydropower resources,
while maintaining interconnection capacity
at current levels, emerges as the most
cost-effective option to achieve net

zero emissions in 2050. Ample data and
technical documentation of a least-cost

g ot Ze0 Gt
B St

mixed integer (MILP) modelling with hourly
resolution are also provided in order to
allow replication, extension and discussion
of this study’s findings.

Nuclear Energy Data
2021/Données sur
I’énergie nucléaire 2021
NEA No. 7608. 72 pages.
Available online at:

https.//www.oecd-nea.org/
Jjems/pl_69894/nuclear-energy-data-2021

— 1

Nuclear Energy Data is the Nuclear Energy
Agency'’s annual compilation of statistics
and country reports documenting nuclear
power status in NEA member countries
and in the OECD area. Information provided
by governments includes statistics on total
electricity produced by all sources and

by nuclear power, fuel cycle capacities

and requirements, and projections to

2040, where available. Country reports
summarise energy policies, updates of the
status in nuclear energy programmes and
fuel cycle developments. In 2020 and 2021,
the COVID-19 pandemic has highlighted
the importance of electricity security in
modern societies. Although the long-term
implications for electricity generation are
difficult to assess, during the crisis nuclear
power continued to support the security

of supply and has been, together with
renewables, one of the most resilient low-
carbon electricity sources. Governments
committed to having nuclear power in the
energy mix advanced plans for developing
or increasing nuclear generating capacity,
including plans for small modular reactor
and advanced reactors. Further details on
these and other developments are provided
in the publication’s numerous tables,
graphs and country reports. This publication
contains “StatLinks”. For each StatLink,
the reader will find a URL which leads to
the corresponding spreadsheet. These links
work in the same way as an Internet link.

The Role of Nuclear
Power in the Hydrogen
Economy: Cost and
Competitiveness

NEA No. 7630. 88 pages.

Available online at: https:/
oe.cd/40D

Hydrogen is expected to play important
roles in decarbonised energy systems,

as an energy source for otherwise hard-
to-electrify sectors as well as a storage
vector to enhance power system flexibility.
However, hydrogen is not a primary
energy resource and has to be produced
using different chemical processes. Water
electrolysis, which uses electricity to split
water molecules to extract hydrogen, is
expected to become a leading solution in
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this context. Electrolysis will, however,
only be a feasible solution if the electricity
used as feedstock comes from low-carbon
sources. A significant number of countries
are therefore considering a role for nuclear
energy in their hydrogen strategies.

This report provides an assessment of

the costs and competitiveness of nuclear-
produced hydrogen across the hydrogen
value chain and explores the impacts of
hydrogen production on the overall costs of
integrated electricity and energy systems.
It shows, in particular, that nuclear energy
can be a competitive source to produce and
deliver low-carbon hydrogen for centralised
industrial demand. The large scale and
dispatchability of nuclear power can also
improve the cost-efficiency of hydrogen
transport and storage infrastructures, and
reduce the overall costs of the energy
system.

Radiological protection
and human aspects of
nuclear safety

Building a Framework for
Post-Nuclear Accident

Recovery Preparedness:
National-Level Guidance

NEA No. 7582. 88 pages.

Available online at:
https.//oe.cd/7582

Ten years after the Fukushima Daiichi
Nuclear Power Plant accident, many
lessons have been learnt that have
helped improve preparedness for

nuclear emergencies and awareness

of the global risks that such accidents

can entail. This includes a number of
long-lasting, multidimensional impacts

on health (including mental health and
psychosocial support), the economy,

and the environment. Recovery from a
nuclear or radiological accident is a long,
complex and resource-intensive process. To
facilitate efficient recovery, it is important
to establish processes and procedures
during the preparedness phase to activate
the resources required and to involve the
relevant stakeholders at all levels. This
report addresses the need for a harmonised
approach towards efficient recovery
management from nuclear or radiological
accidents, which aims to assist countries
to develop their own national plans and
procedures for post-accident recovery
preparedness in a harmonised manner,
through the introduction of a cyclical
approach.
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PUBLICATIONS, REPORTS AND BROCHURES

Human and

.| Organisational
EE\ performance in Nuclear
Installations

NEA No. 7579. 44 pages.

Available online at:
https.//oe.cd/4lS

This report from the NEA Working Group
on Human and Organisational Performance
establishes a common understanding
around the terms human performance
(HP), organisational performance (OP), and
human and organisational factors (HOF)
through a simple model.

The model presented illustrates the strong
inter-relationship between the terms.

It shows that HP includes both human
activities and the results of these activities.
HOF are the factors which have influence
on HP in a positive or adverse manner in

a given situation. They can be categorised
as human-, technology- and organisation-
related factors which are themselves under
continuous interaction with each other.

The report highlights the need for all
managers to develop an understanding that
the continuous application of a systemic
approach is required to establish and
sustain an effective management system
and to foster safety culture.

Occupational Exposures
at Nuclear Power Plants:
29th ISOE Annual
Report, 2019

NEA No. 7620. 140 pages.

Available online at:
https:/foe.cd/40W

This 29th Annual Report of the International
System on Occupational Exposure (ISOE)
presents the status of the programme for
the year 2019.

As of 31 December 2019, the ISOE
included 76 participating licensees

(348 operating units; 69 shutdown

units; 11 units under construction and/

or commissioning) and 28 regulatory
authorities in 31 countries, and the ISOE
database contained occupational exposure
information for more than 500 units,
covering over 88% of the world’s operating
commercial power reactors.

This report includes a global occupational
exposure data and analysis collected and
accomplished in the year 2019, information
on the overall programme events and
achievements as well as principal events in
participating countries.
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Organisational
Capabilities for
Decommissioning
Nuclear Installations

NEA No. 7580. 56 pages.

Available online at:
https.//oe.cd/4Am

The transition from nuclear power
generation to decommissioning carries a
number of safety challenges tied to human
and organisational factors. This report
discusses these challenges and brings
together the experiences of members

of the NEA Working Group on Human

and Organisational Factors. It includes an
overview and topical case studies from
global decommissioning activities and sums
up the good practices and lessons learnt to
help organisations in their own endeavours
to decommission nuclear installations.

This report can be used as a guide for self-
assessment for both licensee organisations
and regulatory bodies to manage the
human and organisation factors in the
various phases of their decommissioning
activities.

Nuclear safety
and regulation

CSNI Technical Opinion
Paper No. 19

Applicability of Nuclear
Fuel Safety Criteria to
Accident-Tolerant Fuel
Designs

NEA No. 7576. 52 pages.
Available online at: https.//oe.cd/4lc

Following the accident at the Fukushima
Daiichi Nuclear Power Plant, many
countries began funding research and
development on nuclear fuel designs
with enhanced accident tolerance (ATFs).
ATFs have improved designs, materials
and performance features compared with
those of the current generation of slightly
enriched UO2 ceramic pellets within
cylindrical zirconium alloy cladding.

This report evaluates the applicability

of existing fuel design and performance
requirements to some of the new ATF
designs (coated zirconium alloy fuel rod
cladding, FeCrAl fuel rod cladding, silicon
carbide fuel rod cladding, doped uranium
dioxide ceramic fuel pellets, uranium
silicide ceramic fuel pellets), identifies
new phenomena which create the need
for new or different performance metrics
and design requirements, identifies data
gaps and discusses opportunities for
international collaborative research to fill
them.

A variety of new phenomena were
identified for the examined ATF designs
which challenged the applicability of
existing performance metrics and analytical
limits or created the need for new criteria.
Recommendations to address these
challenges are provided with the intention
to inform future international research
programmes and support ATF licensing.

Reactivity-Initiated
Accident Fuel Rod Codes
Benchmark Phases I-1ll

actiitylnitiated
cident

nchma

Synthesis Report
NEA No. 7577. 64 pages.

Available online at:
https./foe.cd/4ld

One of the key areas in fuel safety is the
analysis of fuel behaviour under reactivity-
initiated accident conditions. Reactivity-
initiated accident fuel rod codes have been
developed for a significant period of time
and they all have shown their ability to
reproduce some experimental results with
a certain degree of adequacy. However,
they sometimes rely on different specific
modelling assumptions whose influence
on the final results of the calculations is
difficult to evaluate. This report summarises
three phases of benchmark conducted

by the NEA between 2010 and 2019

with codes for calculating fuel behaviour
in reactivity initiated accidents. Building

on previous NEA reports, it provides
recommendations for future research and
code enhancements for safety analysis
regarding reactivity accidents.

State-of-the-art Report
on Nuclear Fuel
Behaviour Under
Reactivity-initiated
Accident Conditions
NEA No. 7575. 332 pages.
Available online at: https./foe.cd/40U

As a follow-up to the 2010 NEA report
Nuclear Fuel Behaviour under Reactivity-
initiated Accident (RIA) Conditions:
State-of-the-art Report 2010, this report
presents the state-of-the-art knowledge
on nuclear fuel behaviour under reactivity
initiated accident (RIA) conditions for light-
water reactors (LWRs) and conventional
fuels. It gives an overview of scenarios

for RIAs in major types of reactors and a
description of key phenomena in fuel rod
behaviour under RIAs, including burn-up
effects. It provides an overview of tests
and experiments that have been conducted
to study RIAs, a summary of results from
experimental programs with integral RIA
simulation tests, and a description of
computer programs used for analyses of
RIAs. As regards fuel safety analyses, it
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Nuclear law

Nuclear Law Bulletin
No. 107

Volume 2021/2
NEA No. 75698. 92 pages.

Available online at:
https.//oe.cd/nea-nlb-107

The Nuclear Law Bulletin is a unique
international publication for both
professionals and academics in the

field of nuclear law. It provides readers
with authoritative and comprehensive
information on nuclear law developments.
Published free online twice a year in both
English and French, it features topical
articles written by renowned legal experts,
covers legislative developments worldwide
and reports on relevant case law, bilateral
and international agreements as well

as regulatory activities of international
organisations.

Feature articles and studies in this issue
include “Significant legal developments
concerning “independent” regulatory
agencies in the United States and what

it could mean for the Nuclear Regulatory
Commission” by Eric Michel; “Slovak
legal system for ensuring feasible nuclear
back-end system implementation Part

2: Outlook for future development” by
Martin Macéasek, Michal Snirer and Vladimir
Slugen.

Principles and Practice
of International Nuclear
Law

NEA No. 7599. 416 pages.

Available online at:
https.//oe.cd/4r3

Principles and Practice of International
Nuclear Law examines the various
interrelated legal issues for the safe,
efficient and secure use of nuclear

erinciples and practice of

nternational Nuclear L2

energy. It provides an overview of the
complex body of laws and legal regimes
in international nuclear law, as well as the
many developments that have unfolded
in recent years impacting all aspects of
nuclear safety, security, safeguards and
liability. It also gives a concise overview
of the main international institutions, and
addresses such issues as radiological
protection, nuclear safety, environmental
protection, nuclear transport, nuclear
security, safeguards, nuclear third party
liability and compensation for nuclear
damage, insurance, nuclear trade and
project development.

The articles in Principles and Practice

of International Nuclear Law are largely
authored by lecturers at the International
School of Nuclear Law (ISNL), which was
established in 2001 by the OECD Nuclear
Energy Agency (NEA) in co-operation
with the University of Montpellier and
which benefits from the support of the
International Atomic Energy Agency. For
over 20 years the ISNL has offered a
unique educational opportunity to the next
generation of nuclear professionals from
more than 100 countries.

Publications of
Secretariat-serviced
bodies

Generation IV
International Forum (GIF)
2021 Annual Report

GIF report. 84 pages.

ANNUAL
REPORT
2021

Available online at:
https.//www.gen-4.0rg/gif/
jems/c_203335/gif-2021-ar
This fourteenth edition of the Generation
IV International Forum (GIF) Annual Report
highlights the main achievements of

Visit our website at:
www.oecd-nea.org

GIF in 2021. In 2021, GIF completed its
second decade as the sole international
organization dedicated to collaborative
research and development (R&D) on
Gen-lV systems. Since 2001, GIF has been
promoting international R&D collaboration
for six types of Gen-1V reactor systems
using sodium, lead, gas, molten salt

and supercritical water coolants.

During 2021, one of the significant
activities and efforts that GIF addressed
was substantive engagement with the
private sector, as well efforts to deepen
GIF’s role in climate change initiatives. GIF
also made significant strides in advancing
the safety framework of Gen-IV systems,
including strengthened collaborations
with the International Atomic Energy
Agency (IAEA) and the Nuclear Energy
Agency (NEA). Going forward, GIF will
further reinforce Gen-IV system features
to combat climate change and enhance
engagement with industry, while continuing
to support the Gen-|V talent pipeline.

Multinational Design
Evaluation Programme
(MDEP) Phase 1 Summary
Report 2006-2021

28 pages.

Available online at:
https.//www.oecd-nea.
org/mdep/annual-reports/MDEP_Phasel_
SummaryReport7613.pdf

This report presents a summary of

the Multinational Design Evaluation
Programme (MDEP), undertaken

between 2006 and 2021, with the intent

to ensure an appropriate transition to a
new MDEP framework beyond 2021.

This report highlights the key milestones,
successes and lessons learnt from the
first 15-year period of MDEP, explains the
documentation produced during this period
and its future storage, and introduces the
new MDEP framework from 2022 onwards.

You can also visit us on Facebook at: www.facebook.com/OECDNEA
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