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Programme status: 10 September 2025
Working languages: English and Italian, with simultaneous translation.
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10:00 - 12:30 Media Briefing
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10:10 Welcome
Benjamin Fishman, Heinrich-Boll-Stiftung Paris

10:20 General introduction: Letizia Magaldi, Kyoto Club President

10:30 Topical Introduction

Jochen Ahlswede, Head of Directorate-General, Research and Long-tesmtDocumentation
German Federal Office for the Safety of Nuclear Waste Managemsiit (BASE)

11:30 Presentation WNISR2025
* Global Overview

Mycle Schneider, WNISR Coordinator ang Nﬂkher Independent Analyst, Paris, France

* South Africa & Potential NewcomesEountries in Africa

Hartmut Winkler, WNISR Conteibuting Author

Prof, University of Johanmésburg, South Africa (via Zoom)

« Russia, Ukraine SdRliSsia Nudlear Interdependencies
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Nuclear Advisor, Bellona Foundation, Vilnlus, Lithuania
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Tatsujiro Suzuki, WNISR Contributing Author
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* Decommissioning Status Report
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Research Associate, Berlin University of Technology, Germany

« Challenges of Integrating Nuclear Power into the Energy System - Nuclear Power vs. Renewable Energy Deployment
mro&hhkhu-nw WNISR Contributing Author

Hﬂm&mwkan( and Writer, Berlin, Germany
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GLOBADVERVIEWRole ofNuclearPower

National Nuclear Power Program Startup and Phaseout

Cumulated Number of National Programs, as of Year-End 1954—-2024, and July 2025

1996-1997
Nuclear Power Program Status 32 Active Programs

As of mid-2025 H‘l
3 Phased-out (5)

1 July 2025
31 Active Programs

l

@ Belarus
@—— UAE

Iran
Romania
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China

° Active Construction (8) ®
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Finland
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South Korea
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©® WNISR - MYCLE SCHNEIDER CONSULTING
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WNISR2025 GLOBADVERVIEW Role of Nuclear Power

Nuclear Electricity Production 1985-2024 ...and in China
in the World... and the Rest of the World
in TWh (net) and Share in Electricity Generation (gross) in TWh (net)
In 2024, with its highest production In 2024 , global generation increased
(+14 TWh compared to 2006), by 2.9%. China saw a 3.7% rise.
v 1996 nuclear also reached its lowest share.
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WNISR2025 GLOBADVERVIEW Role of Nuclear Power

Nuclear Electricity Production 1985-2024 ...and in China
in the World... and the Rest of the World
in TWh (net) and Share in Electricity Generation (gross) in TWh (net)
In 2024, with its highest production In 2024 , global generation increased
(+14 TWh compared to 2006), by 2.9%. China saw a 3.7% rise.
1996 nuclear also reached its lowest share. Qutside China, production increased by 2.8%
Mfi?”é;smi World but remained at the level of the mid-1990s.
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WNISR2025 GLOBADVERVIEW Startups andClosuresn the World

Reactor Startups and Closures in the World
in Units, from 1954 to 1 July 2025

30 20052024
Yearly Reactor Startups
25 Balance
Reactor Closures World
20 © WNISR - MYCLE SCHNEIDER CONSULTING w104 Startups
w101 Closures

15

Sources: WNISRith IAEAPRIS, 2025
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WNISR2025 GLOBADVERVIEWStartups andClosuresn the World and China

Reactor Startups and Closures in the World
in Units, from 1954 to 1 July 2025
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WNISR2025 GLOBADVERVIEW Startups andClosuresn the World Outside China

Reactor Startups and Closures in the World
in Units, from 1954 to 1 July 2025

- Reactor Startups 200&2024
I World without China
25 Reactor Closures World

. All Countries (No Chinese in Total) 104 StartUpS

@ WNISR - MYCLE SCHNEIDER CONSULTING (1)101 CIOSU reS

20
15

10 B
I I

China
w51 Startups

4

Wity ibglalplll,  oNoCiosure

CIEETEEIINNT wondousidechina
I} I

w 53 Startups
w101 Closures

a
.
-
_
_
_
I
~ I
_-

-10 I
|
-15

Net Balance48

-20

Sources: WNISRith IAEAPRIS, 2025

=8

Mycle Schneider Consulting 10 Rome, 22 September 2025



WNISR2025 GLOBADVERVIEW Evolutionof World Fleet

Nuclear Reactors and Net Operating Capacity in the World e

' ' 2002
in Units and GWe, from 1954 to 1 July 2025 Mot 4%8 Reactors
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WNISR2025 GLOBADVERVIEW Constructions in China and Elsewhere

Reactors Under Construction in the World
in Units, from 1951 to 1 July 2025
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WNISR2025 GLOBADVERVIEW Constructions in the World Without China

Reactors Under Construction in the World
in Units, from 1951 to 1 July 2025 =

200

" World without China
150

© WNISR - MYCLE SCHNEIDER CONSULTING

100

Sources: WNISRjth IAEAPRIS, 2025

Mycle Schneider Consulting 13 Rome, 22 September 2025



WNISR2025 GLOBADVERVIEMW Constructions

NuclearPowerReactorsunder Construction in the World
Unitsby Construction Country
as of 1 July 2025
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being completed by Czech-led consartium. ©® WNISR - MYCLE SCHNEIDER CONSULTING
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WNISR2025 GLOBADVERVIEW Who is Building? Russia Dominates International Mar

NuclearPowerReactorsunder Construction in the World
Unitsby Construction Country ani@echnologySupplier Country
as of 1 July 2025
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Sourcescompiledby WNISRwith IAEAPRIS, 2025

* The Mochovce Unit 4 in Slovakia is a Russian VVER design
being completed by Czech-led consartium. ©® WNISR - MYCLE SCHNEIDER CONSULTING

Mycle Schneider Consulting 15 Rome, 22 September 2025



WNISR2025 GLOBADVERVIEW Who is Building? Russia Dominates International Mar

NuclearPowerReactorsunder Construction in the World
Unitsby Construction Country ani@echnologySupplier Country
as of 1 July 2025
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* The Mochovce Unit 4 in Slovakia is a Russian VVER design (/8)
being completed by Czech-led consartium. ©® WNISR - MYCLE SCHNEIDER CONSULTING
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WNISR2025 GLOBADVERVIEW Who is Building? Russia Dominates International Mar

NuclearPowerReactorsunder Construction in the World
Unitsby Construction Country ani@echnologySupplier Country
as of 1 July 2025
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WNISR2025 GLOBADVERVIEW Who is Building? Russia Dominates International Mar

NuclearPowerReactorsunder Construction in the World
Unitsby Construction Country ani@echnologySupplier Country
as of 1 July 2025
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WNISR2025 GENERADVERVIEW Construction Times

Expected vs. Real Duration from Construction Start to Grid Connection for Startups 2022-2024
in Years
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WNISR2025 GENERADVERVIEW Construction Times

Expected vs. Real Duration from Construction Start to Grid Connection for Startups 2022-2024

in Years
Belarus Mean Construction Time
Belarusian-2 AT 8.9 of 19 Reactors in 10 Countries
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WNISR2025 GENERADVERVIEW Construction Starts in the World

Construction Starts of Nuclear Reactors in the World
in Units, from 1951 to 1 July 2025

Construction Status
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WNISR2025 GENERADVERVIEW ConstructionStartsin China and Elsewhere

Construction Starts of Nuclear Reactors in the World
in Units, from 1951 to 1 July 2025
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WNISR2025 GENERADVERVIEW ConstructionStarts World Without China

Construction Starts of Nuclear Reactors in the World
in Units, from 1951 to 1 July 2025

40

- World without China
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WNISR2025 GLOBADVERVIEWNuclearFleetsAge

Evolution of Mean Age of Top 5 Reactor Fleets in the World Mean Age
in Years, as of year-end 1954-2024 in Years, as of 31 December 2024
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10 China 10.6

Sources: WNISRijth IAEAPRIS, 2025
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WNISR2025 GLOBADVERVIEWNuclearFleetsAge

Evolution of Mean Age of Top 5 Reactor Fleets in the World

Mean Age
in Years, as of year-end 1954-2024 in Years, as of 31 December 2024
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WNISR2025 GLOBADVERVIEWNuclearFleetsAge

Evolution of Mean Age of Top 5 Reactor Fleets in the World

Mean Age
in Years, as of year-end 1954-2024 in Years, as of 31 December 2024
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WNISR2025 GLOBADVERVIEWNuclearFleetsAge

Evolution of Mean Age of Top 5 Reactor Fleets in the World

Mean Age
in Years, as of year-end 1954-2024 in Years, as of 31 December 2024
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WNISR2025 GLOBADVERVIEWNuclearFleetsAge

Evolution of Mean Age of Top 5 Reactor Fleets in the World

Mean Age
in Years, as of year-end 1954-2024 in Years, as of 31 December 2024
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WNISR2025 GLOBADVERVIEWNuclearFleetsAge

Evolution of Mean Age of Top 5 Reactor Fleets in the World

Mean Age
in Years, as of year-end 1954-2024 in Years, as of 31 December 2024
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Cancellations and Poor Performance

A CAREM reactor design under development in Argentina since the 1980s has been
abandoned after 1§ear construction efforts

AaAONRP azRdzt F NJ wSIF OQG2NJ LINPLIZASR & /Iy
Site appears to have stalled

A Only 2 x 2 operating SMRs have had low performance: Akademik Lomonosov in R
lifetime loadfactors of 36.2% and 28%; HHF in China, lifetime load factor of 26.9%

Investment and Economics

Ah9/5Q4a4 b9! SadAYlidsSa ! {pmpryUS$ diflidn prizage
sources spread out across 127 designs (average funding inadequate)

A CSIRO (Australia) estimates of LCOE from SMRs4aim8s LCOE of
wind+solar+storage




WNISR2025  CHINA FOCW3RBuilding Performance

Reactor Building Performance in China
by Technology Supplying Country and Grid Connection Year, 1991-1 July 2025

Years

11 L

10 L

Nuclear Provider
4 @ International Consortia (9 Years)
@® U.S. (8.6 Years)
3 @ Russia (6.9 Years)
® France (6.6 Years)
2 ® China (5.7 Years)
@ Canada (4.5 Years)

Sources: WNISRith IAEAPRIS, 2025

© WNISR - MYCLE SCHNEIDER CONSULTING
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WNISR2025 FRANCE FOCtStartups and Closures

French Reactor Startups and Closures S
in Units, from 1959 to July 2025 %
<

Startups =
8 3
. Operating Closed s
: B PWR [ PWR
; ~ GCR ?
4 HWGCR

1999 FBR
3 Civaux-2
1
i i
0 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 71/25
-1
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-2 Chinon A-1 Superphénix Phénix

Closures 1991 2020

Chooz A Fessenheim
© WNISR - MYCLE SCHNEIDER CONSULTING 1&-2
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WNISR2025 FRANCE FOCUEPR Flamanviig: 12Years Delay, 5 x Over Budget

. Billion €.
Evolution of Dec.07 e
. . Construction P
Construction Duration and Start Grid Connection
. 17 years —Q 237
CostEstimates May-24 Courtof
Fuel  Accounts
. Lok
for the Flamanville3 EPR oading - Totl
. ~ Estimate
N Yeard- y. R . }\ f f A 2 y.' (incl. financing)
EDF
Cost
Dec-22 Estimate
ccy (excl.
Jan-22 | Nov-23 financing)
16.31 02024 156
155 O 20235 150
15.0 — d
Oct.-lg 2022 i
Jul-18 0
12 .
11 o] ° 2019 12.4
Sept-15 2018
Dec-12 2016
85 o) 103
Jul-11 2016
85 ——mm0O 7.7
Jul-10 2014
65——@ 6.4
Financial Dec-08 End-2012
Investment 5 ——@) 51
Decision
45 3.8
° Dec-07 Mid-2012
CO”;‘;:“"" Construction Reevaluation Fuel Grid
Stlart date loading -

Construction Duration ~ Expected Construction Duration

© WNISR - MYCLE SCHNEIDER CONSULTING

Source: Cour des CompteS, 2025 - Jan-09 Jan-11 Jan-13 Jan-15 Jan-17 Jan-19 Jan-21 Jan-23 Jan-25

Mycle Schneider Consulting 33 Rome, 22 September 2025



Hartmut Winkler is a Professorin the Department of

Physicsof the University of Johannesburgin South
Africa After completing his PhD in Astronomy at the

Universityof CapeTown, he joined the SowetoCampus
of the former Vista University, where he started
engagingn air quality researchwhichled to aninterest
In solar irradiance studies, solar energy potential and

later energystudiesin the broadersense After a stint in

University administration as Dean of Science, he

returned to scientific work after joining the new
Universityof Johannesburg

In recent yearshe hasbeen one of South! ¥ NJmOdt Q &
visible television and radio commentators on the
O 2 dzy éléd:ﬂéicﬂ)é:risis
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¢CKS SlFaiAy3a 2F {2dziK !

wOnNly minor power cuts since 24 March 2024.

wWhat led to this reprieve?

-5 units at Kusile coal plant (4.0 GW) in operation again
- Solar panel imports:

2022¢ 1.3 GW ; 2028 4.3 GW ; 2024 3.8 GW
- Further reduction in breakdowns at coal plant fleet.

Push for 2.5 GW new nuclear build

wA 2.5GW nuclear new build promoted by
government, including much lobbying for
renewed SMR developments.

wA precondition for this would be alignment
with a revised electricity plan still not finalized.
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The Koeberg Nuclear Plant lifetime extension

AY2SOSNAE btt A& ! FNAOIQa 2yf & 2LISNJI i

A Intended 40year lifespan (and operating license) ended in 2024/2025.

A 20-year life extension dependent of various fixes and upgrades.

A Work for this originally projected to require 10 months and cost US$1.8b.

A Upgrade of first unit in 2022 aborted after 7 months.

A Unit 1 upgrade then carried out over 12 months (Dec 2I#& 2023).

A Unit 2 upgrade also took 12 months (Dec 2€R8c 2024).

A Unit 1 again closed for refueling and tests in early 2025. Still offline due to
two of the three new steam generators failing leak tests.

A Koeberg has thus been running at hptfwer for ~3.5 years.

A Still no reliable information on the costs.

A New 20year operating license given for Unit 1; Unit 2 license expires
towards the end of 2025 and not yet renewed.




Nuclear ambitions in Africgexcluding South Africa and Egypt)

A Electricity supply shortages in most African countries are becoming
more acute due to high economic and population growth.

A The achievement of nuclear newbuild is still viewed as a sign of status,
advancement, and prestige.

A Russia has historically actively sought to establish nuclear links /
agreements with at least 19 African states.

A Limited U.S. initiatives mostly related to SMRs; may now dissipate due
to policies and actions of new U.S. administration.

A Significantly increased Chinese initiatives to develop energy generating
facilities; mostly solar energy but also talk of nuclear cooperation.

A New transnational coordination of African amiiclear organizations.



Case
Studies

A Ghana
- Proposals sought for aGW plant, but outcome remains unclear.
- Conflicting reports suggest support for a Chineseproject but also SMRs
- Launch of a U.Sapanese SMR initiative. No sites selected yet.
A Kenya
- No evident progress towards nuclear newbuild.
5Aaaz2tdziAz2y 2F YSyeéel Qa ydzOf SIF NJ |
- Protests at projected nuclear site.
A Nigeria
- Continued declared nuclear ambitions, plans remain incoherent.
- Growing Chinese involvement, new cooperation agreements incl. nucle:
A Uganda
- Highly unrealistic ambitions (talk of Z2W in nuclear newbuild).
- Constantly shifting plans.
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WNISR2025 RUSSIA FOCUYBeclining Nuclear Capacity / Power Generation / Shateans

Capacity
Per Site | Construction | Planned
(Barges) (MWe) Start Startup

Capacity
Reactor Design Per Unit Reactors

(MWe)

Nuclear Reactors in Russia
Under Construction and Planned

29/04/2018
2025/27
Kursk II VVERTOI 1200 4 4800  15/04/2019
2031/34
. 14/03/2024
Leningrad Il VVERL200 1150 2 2300 20/03/2025 2030/32
Novovoronezh Il VVERptim 1200 1 1200 No 2036
AF A F s 2024
Nuclear Electricity Production in Russia 1990-2024 Installed Capacity: Beloyarsk BN1200M (fast reactor) 1 250 1 1250 No 2034
. - 26.8GW
in TWh and Installed Capacity in GW 2022 ol
IR PR AN BREST ODEK BRE?;EC’;?)O (fast 300 1 300  08/06/2021 2028
TWh 30
; ; 30/08/2022* 2028
B Nuclear Production (Gross) Baimsky GOK - A 106 8( 424
. (FNPP) barge) 2029/31
—— |Installed Capacity I I -
200 == I Chukotka SMR SheltM 10 1 10 No 2030
A <ol I VVERB00S 600 3 1800 No 2035/37/40
—
m B I I I I I VVERoptim 1200 2 2 400 No 2036/39
150
15 VVERLOO00 1 000 2 2 000 No 2033/35
I I I I I I Norilsk SMR RITM400 80 4 420 No 203/2:;34136
100 N .
Yakutsk SMR RITM200N 55 2 110 No 2031
VVERoptim 1200 2 2 400 No 2033/37
RBN 1255 1 1255 No 2041
SouthUral RBN 1255 2 2510 No 2038/40
RBN 1255 2 2510 No 2041/42
s o Tzl se0 | o || zoms
® WNISR - MYCLE SCHNEIDER CONSULTING
VVERG00S 600 2 1200 No 2041/42
Sources: WNISRiith IAEAPRIS and Energy Institute, 202
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International Nuclear Security Suppliersand Diversification

Nuclear Power Plants During War

\ l ‘/W

Fire at the coolingtower of the Zaporizhzhia nuclear plant Head of IAEA Rafael Grosszaporizhzhidan 2024 Inspection of western fuel assemblies
August 2024 Photo IAEA at Ukrainian nuclear power plant

Phota Telegram Volodymir Zelenskyy Phota Energoatom
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WNISR2025

RUSSIA DEPENDENCIEaniumServices and Supplies

Natural Uranium, Conversion and Enrichment Services to the E.U.,
by Provider Country 2021-2024

in Thousand Tons of Uranium (ktU) and Thousand Tons of Separative Work Units (ktSWU) Enrichment Uranium Supphes

to USA from Russia

% % Total
R Russi
O Russia O Niger ~© Rosatom (Russia)
©- ConverDyn (U.S)) % 1400
© Canada © Other ©O- Orano (EU) -©- Russia
0 Kazakhstan © Cameco (Canada) O EU 1200 119
14.6 O Unspecified O Other
14
ktU KtU . 134 133 J— - 1000
. : 830
12 12 117 12 . 12
' 103 107 10.4 oo 702
646 a5 624
9 9 9 600 550
. 6 .__——.——.—. 400 335
e 38
27
17 8 o 31 30 ) 200
3 O 325 22% 3 ’
20 16% o o :
o © (o) ~ o (0] O o o 2021 2022 2023 2024
2021 2022 2023 2024 2021 2022 2023 2024 2021 2022 2023 2024 & Million dollars & Tonns
Origin of Uranium Delivered Provision of Conversion Origin of Enrichment Services
by Country by Company by Country
TSR = i Y s e (BT Source: Bellona reporbasedon Comtrade data
Source: ESA, 2022, 2024 and 2025
Mycle Schneider Consulting 42 Rome, 22 September 2025



WNISR2025 RUSSIA DEPENDENCES. Fuel Assembly Imports

Nuclear Fuel Elements Imports from Russia, 2021-2024

in Tons

279
European i 314
Union e N A N 5 7 3
I s O N N 4 38

135
Czech =90
ic I N 199
R P D e — 153

54

2 L s
Slovakia o e—— 2 1

. 178
2021
53
Hungary - 104 2022
P 124
42 B 2023
37 B 0024
Finland ﬂsg
B 35
Tons
© WNISR - MYCLE SCHNEIDER CONSULTING
Due to rounding, numbers may not add-up Source: EurostdDatabase 2025

Mycle Schneider Consulting 43 Rome, 22 September 2025



WNISR202! RUSSINTEREPENDENCIESD SANCTIONS

Framatome wants to produce Rosatom uses French Arabelle Paks Il nuclear projeah Hungary is exempt
VVER fuel under a Russian turbines at its foreign projects from sanctions and involves dozens of
license at its plant in Lingen (in Turkiye, EgyptHungary) contractors from U.Sand EU.

Installation of the Arabelle turbine at the first uniThe Paks 2 project with two V\EROO reactors is the only
of the Akkuyu nuclear power plant, 2024 Rosatom nuclear construction project in the EU
Phota Akkuyu Nukleer Image (render)Paks 2

Framatome VVERO0O FAlesign
Phota Framatome

Mycle Schneider Consulting 44 Rome, 22 September 2025
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at Nagasaki University (RECNA), Japan. Before joining RECNA,
he was Vice Chairman of the Japan Atomic Energy Commission
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nuclear engineering from Tokyo University (1988).
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6" Strategic Energy Plan (October 2021

® Inaiming at achievement of the carbon neutrality by 2050 and a new GHG emission reduction target by 2030, as a country having experienced
the accident at TEPCO’s Fukushima Daiichi Nuclear Power Station, the Government will give the top priority to safety of the nuclear power and
reduce dependency on the nuclear power as much as possible while expanding renewable energy.

-

7t Strategic Energy Plan (February 2025)

® Instead of dichotomous discussions on whether to use renewable energy or
nuclear power, it is necessary to maximize the use of both renewables and nuclear

POWEr.

Source: METI, Agency for Natural Resources and Energy



WNISR2025

JAPAN FOCUW%listory of the Japanese Nuclear Program

Rise and Fall, and Slow Restart of the Japanese Nuclear Program - 1963 to July 2025
Operating Fleet (in GW) and Electricity Generation (gross in TWh)

Nuclear Fleet in GW

Electricity Generation in TWh
60 - 300
Electricity
Generation
50 250
40 200
Nuclear Capacity
20 in Operation 150
2024
Production:
84.9 TWh
20 l 100
10 50
7/2025
Operating Capacity
O ® WNISR - MYCLE SCHNEIDER CONSULTING
63 1965 1970 1975 1980 1985 1990

7 12.6 GW
1995 2000 2005 2015 2020 7/25
Sources: WNISR with Energy Institute and IRRFS, 2025
Mycle Schneider Consulting 47

Rome, 22 September 2025



WNISR2025 FUKUSHIMA STATUS RER®IRSt Removal of Fuel Debris

— A

There 1s an estimated 880 tons of fuel debris In Uniss 1

Source: TEPCO, Fuel Debris Portal Site

Mycle Schneider Consulting 48 Rome, 22 September 2025



WNISR2025 FUKUSHIMA STATUS RERGH#St Removal of Fuel Debris

B il
Second i 1

Around 0.9 grams total removed so ]
far, In two retrievals g

Platform

b .

Debris from the second retrieval

Source: TEPCO, Fuel Debris Portal Site

Mycle Schneider Consulting 49 Rome, 22 September 2025
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FUKUSHIMA STATUS RER@K&AlIINgWith Contaminated/VVater
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WNISR2025 FUKUSHIMA STATUS RER@KrAIINgWIith ContaminatedNater

Two-Thirds of Stored Water Exceed Multiple Times
Regulatory Discharge Limits

estimation as of 31 March 2025

Within
Discharge
Limits

In Cubic Meters
and Percentage
of Total

Water
to be

Re-treated

351,200
30%
2-5 times

© WNISR - MYCLE SCHNEIDER CONSULTING Source: TEPCO Contaminated Water Portal Site, May 2025

Mycle Schneider Consulting 51 Rome, 22 September 2025
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FUKUSHIMA STATUS RER®RISIng-oodSafetyMonitoring

Rice Screening
In Fukushima

1. Take the brown rice bags to the inspection area.

(With producer identification barcode
label attached)

2. Put each bag on the conveyor belt, read the
barcode and measure with the inspection
machine.
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(image)

3. If the result shows that screening 4. Inspection label showing the 5. Confirm the results on the web.

level is below the reference value, acceptance is put on the rice bag and https://fukumegu.org/ok/kome/
it is accepted. it will be shipped.
Source: Fukushima no Megumi website
Mycle Schneider Consulting 52 Rome, 22 September 2025



WNISR2025 FUKUSHIMA STATUS RER@®RISIng-oodSafetyMonitoring

, August 2024

Source: Consumer Affairs Agency/Food Safety Commission of Japan/MAFF/MHLW,
8x pb:UO"@2Abg3&Ebe "g#

Mycle Schneider Consulting 53 Rome, 22 September 2025



