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National Nuclear Power Program Startup and Phase-out

Cumulated Number of National Programs, as of Year-End,1954-2020

1996-1997
Nuclear Power Program Status 32 Active Programs

As of end of 2020 IJ'[

End of 2020
33 Active Programs
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® UAE
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@ No Active Construction (10)
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Nuclear Electricity Production 1985-2020

in the World...
in TWh (net) and Share in Electricity Generation (gross)

1996
Maximum : 17.5% 2006 2020

Maximum: Production:
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...and in China
and the Rest of the World

in TWh (net)
2020
For the first time since 2012,
world nuclear production decreased,
by around 3.9%.
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Nuclear Electricity Production 1985-2020

in the World...
in TWh (net) and Share in Electricity Generation (gross)

1996

Maximum : 17.5% 2006 2029
Maximum: Production:
§hare 2 660 TWh 2,553 TWh
in % ' Share:
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...and in China
and the Rest of the World

in TWh (net)
2020
For the first time since 2012,

world nuclear production decreased,
by around 3.9%.

Outside of China, it dropped by 5.1%

hrard to the lowest level since 1995.
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Reactor Startups and Closures in the World
in Units, from 1954 to 1 July 2021

II Yearly Reactor Startups
30 Balance
Reactor Closures
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Reactor Startups and Closures in the World
in Units, from 1954 to 1 July 2021
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Reactor Startups and Closures in the World

in Units, from 1954 to 1 July 2021 " R AR

30 Reactor Startups

I . B Rest of the World R

) e A "BICR6*621DE

20 I i il!li B All Countries (No Chinese in Total) A P DZ*)D

; -« TR JHIRER e

o Dpd L TR o G2

. L | | I|I I'll IIII I I II I I [e -III I I I!II III l ;cn;lﬁ(?;é%zlfgg:&-()*
e I A ""F#-3"D2*)Di
I 08 (), -&(8."
-20 I
|

2874/ . HGH=211)D*$% =""K"'B?1-21): ; : 8

Mycle Schneider Consulting ( 19 October 2021



¥ 08" &(

BCD=EC/DFG%FiG ¥ N ¥ D%C5/?CGGK

Nuclear Reactors and Net Operating Capacity in the World

in Units and GWe, from 1954 to 1 July 2021 7/2021
2002 415 Reactors
1989 Masimin Maximum Operating Capacity
310 GWe Operating Units 369 GWe
418 Reactors 438 Reactors
Units 1 i GWe
B Reactors in Operation
= QOperating Capacit
300 P Ay - 300
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Reactors Under Construction in the World

in Units, from 1951 to 1 July 2021 234 Construction Status

as of 1 July 2021
200 B Construction Later Abandoned or Suspended
I Construction Completed or Underway
Construction Starts

150
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Abandoned Reactor Constructions from 1970 to 1 July 2021
in Units by Cancellation Year and Country
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{st executive to head to prison in doomed nuclear project
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By JEFFREY COLLINS  October 11, 2021
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Former SCANA CEO Kevin Mars nteﬁled out of the courtroom by attorney Robert Bolchoz,

right, after a South Carolina judge'accepted a plea deal that included a two-year federal prison
term for Marsh on Monday, Oct. 11,2021, in Spartanburg, S.C. Marsh is the first executive to go to

prison for the failed project to build'two nuclear reactors which cost ratepayers billions of dollars
and never generated a watt of power. (AP Photo/Jeffrey Collins)
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Expected vs. Real Duration from Construction Start to Grid Connection for Startups 2018-2020

in Years

Belarus
Belarusian-1

China
Fuging-5
Haiyang-1
Haiyang-2
Sanmen-1
Sanmen-2
Taishan-1
Taishan-2
Tianwan-4
Tianwan-5
Yangjiang-5
Yangjiang-6

South Korea
Shin-Kori-4

Russia

Akademik Lomonosov-1
Akademik Lomonosov-2
Leningrad 2-1
Leningrad 2-2
Novovoronezh 2-2
Rostov-4

UAE
Barakah-1

0 5

I Expected Construction Time

/////. Construction Suspension
0 Delay
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Construction Starts of Nuclear Reactors in the World
in Units, from 1951 to 1 July 2021

4;4 Construction Status
40 as of 1 July 2021

B Construction Abandoned or Suspended
B Construction Completed

30 ~ Under Construction...
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Construction Starts of Nuclear Reactors in the World
in Units, from 1951 to 1 July 2021

40
! China

_ Other countries
30
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Construction Starts of Nuclear Reactors in the World
in Units, from 1951 to 1 July 2021

40

_ Other countries
30
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Evolution of Mean Age of Top 5 Reactor Fleets in the World Mea;‘( Age
g
in Years, as of year-end 1954-2020 as o5t 31 Decemblenr 20a2r%
BQ -t USA40.2
So0t DURE U R R S ; S W - France 35.6
39 . ? i ? : i § f | | 1 /S S e World307
: : | : j r : f : : 1 LS ' Czech Republic 29.5
Russia 27.8
25
20 South Korea 21.4
15
10
China 8.3
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Timelines of 23 U.S. Reactors Subject to Early-Retirement 2009-2025

as of 1 July 2021

Closed Units
Crystal River-3*
San Onofre-2
San Onofre-3
Kewaunee
Vermont Yankee
Fort Calhoun-1
Oyster Creek
Pilgrim-1
Three Mile Island-1
Indian Point-2
Duane Arnold-1
Indian Point-3
Units Scheduled for Closure
Palisades
Diablo Canyon-1  Em—
Diablo Canyon-2 =
Early Closure Without New Subsidies**
Byron-1
Byron-2 -
Dresden-2
Dresden-3
Reversed Early Closure
Davis Besse-1

| I 2009
———— A
I 2012
e ——————————— L ]
I R R 2014
I I . 2016
e ————————— T
I N 2019
e —— —————————————————— S
——————_——————————————— Y
=] Py}
N R 021

I R Y | 2022
| 2024«
ey 2025«

L ——————— AT S
| I - 2021

I I . 2021
==

N I R 2020 —

Perry-1*** L I N 021 —
Beaver Valley-1 ' —————— L i
Beaver Valley-2 =i 2021
10 0 10 20 30 40 50 60
Expected
Rerﬁaining License — Early Closure Reversed
Construction Operation Operation Renewal Date of Closure — Early Closure Reversed, uncertain
Eee-o I or Expected Closure . Early Closure in Question
Reversed Closure Date < License Renewal Withdrawn
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€he New York Eimes

Powerful Ohio Republican Is Arrested in
$60 Million Corruption Scheme

The House speaker was connected with a conspiracy to enact a
$1.3 billion bailout of an energy company, the F.B.I. said.
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Nuclear Electricity Production in France 1990-2020
in TWh and Share in Electricity Generation (net)

TWh 2005
- Nuclear Share Historic Records
200 B Nuclear Electricity Prw;ﬁgfg.,‘éio%TWh Share in %
Production 2020

Production: 335.5 TWh 80
Share: 67.1%

300 I I |
200 I I I

100

70

1990 1995 2000 2005 2010 2015 2020
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Reactors Unavailability of French Nuclear Reactors in 2020
ent-1
S?%llba:'::; .: Cumulated Duration of Unavailability at Zero Power (in Days)
Belleville-2 =

Penly-2 =1
Civaux-2 “ns
Golfech-2 © m—
Paluel-4 " m—
Dampierre-3 “onm
Tricastin-1 F———
St Laurent-2 SE—_—
Paluel-1 © .

Cattenom-3 ©g Average full outage time 0 Planned Unavailability ~ m® Forced Unavailability
Cattenom-1 = —
Bugey-4 by reactor: 115.5 days

TEayain 4 E—
is-4 I
Blayois-2 S— 2020
Chinon-2 M -
Cruas-1 S
Gravelines-4 ©

' Unavailabilities at zero power affecting the French nuclear
: fleet reached a total of 6,475 reactor-days, an average of
St Laurent-1 £ — ' 115.5 days per reactor.
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Catteriom | All of the 56 reactors were affected, with cumulated

outages between 3.5 days and the full year.
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Review of Manufacturing Records Relating to Components Manufactured at Creusot Forge

as of January 2019
Average Number of Irregularities per Component
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GT"C"S""'Z ez o ASN relating to 1,580 components installed in the 58 then
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Chinon B3 S N DS S operating reactors. They comprised a total of 879 Non-Conformance
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Gravelines-4 [T N 2.44 irregularities per component (up to 4.47/component on
c""‘:’"‘z‘?f ﬁ= average in one reactor). Those Irregularities affect the entire fleet
Tncfst,m., ey with 66.6 per reactor on average (from 27 to 122 per reactor).
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Main Evolution of the German Power System Between 2010 and 2020

in TWh
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Climate Related Unavailabilities of French Nuclear Power Plants 2015-2020

in GWh by Most Probable Cause and Month
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Climate Related Unavailabilities of French Nuclear Power Plants 2015-2020
in GWh per Year and Site
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Global Investment Decisions in
New Renewables and Nuclear Power

in US$ billion, 2004-2020
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Nuclear vs. Non-Hydro Renewable Electricity Production

in the World 2011-2020 700
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Selected Historical Mean Costs by Technology
LCOE values in US$/MWh *
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2050 Forecasted Average Cost of Electricity from Nuclear and Renewables

in US$/MWh
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Nuclear vs. Non-Hydro Renewable Electricity Production
in China 2000-2020
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Electricity Production in the EU27 2011-2020

in TWh/year
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Wind, Solar and Nuclear Capacity and Electricity Production in India 2000-2020
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Overview of Completed Reactor Decommissioning Projects, 1954-2020
in the U.S., Germany and Japan, as of 1 July 2021
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Progress and Status of Reactor Decommissioning in Selected Countries
in Units, June 2018 — June 2021
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