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Company Plant Unit Mw Status
Hokkaido Tomarsi 1 579 Shutdown 22/4/11
Hokkaido Tomari 2 579 Shutdown 26/8/11
Hokkaido Tomari 3 912 Shutdown 5/5/12

Tohoku Onagawa 2 825 Shutdown 6/11/10
Tohoku Onagawa 3 825 Shutdown 11/3/11
Tohoku Higashidori 1 1,100 Shutdown 6/2/11
Tepco Kashiwazaki-Kariwa 1 1,100 Shutdown 6/8/11
Tepco Kashiwazaki-Kariwa 2 1,100 Shutdown 16/7/07
Tepco Kashiwazaki-Kariwa 3 1,100 Shutdown 16/7/07
Tepco Kashiwazaki-Kariwa 4 1,100 Shutdown 16/7/07
Tepco Kashiwazaki-Kariwa 5 1,100 Shutdown 25/1/12
Tepco Kashiwazaki-Kariwa 6 1,356 Shutdown 26/3/12
Tepco Kashiwazaki-Kariwa 7 1,356 Shutdown 23/8/11
Chubu Hamaoka 3 1,100 Shutdown 29/11/10
Chubu Hamaoka 4 1,137 Shutdown 13/5/11
Chubu Hamaoka 5 1,380 Shutdown 14/5/11
Hokuriku Shika 1 540 Shutdown 1/3/11
Hokuriku Shika 2 1,206 Shutdown 11/3/11

20074E6. 78R H R B 15

NuclearAfterFukushima 2021




fE AR e

Kansai Mihama 3 826 Shutdown 14/5/11
Kansai Takahama 1 826 Shutdown 10/1/11
Kansai Takahama 2 826  Shutdown 25/11/11
Kansai Takahama 3 870 Shutdown 6/1/20
Kansai Takahama 4 870 Shutdown 7/10/20
Kansai Ohi 3 1,180 Shutdown 20/7/20
Kansai ohi 4 1,180 Online 15/1/21
Chugoku Shimane 2 820 Shutdown 27/1/12
Shikoku Ikata 3 890 Shutdown 26/12/19%
Kyushu Genkai 3 1,180 online 21/11/20
Kyushu Genkai 4 1,180 Shutdown 19/12/20
Kyushu Sendai 1 890 Online 17/11/20
Kyushu Sendai 2 890 Online 22/12/20
Japco Tokai Daini 1 1,100 Shutdown 11/3/11
Japco Tsuruga 2 1,160 Shutdown 7/5/11
Total 33,083 ERIARE: reuters
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Status of Reactors Officially Operational in Japan vs. WNISR Assessment
in Units, as of year end 2005-2019 and mid-2020

2015 1 July 2020
2006 2007 % reacons: "

Kashiwazaki-  Kashiwazaki-Kariwa- 2(2010) & Officially Operating
Kariwa-5 in LTO 2-4inLTO, 3(2011) 33 Reactors

until restart never restarted after 2018 WNISR Status
2011 lkata-2

2010 Niigata Earth Qual : 9 Operating:
in nga a Earth Quake Fukushima 2014 (2012) Senz:?]"g-)
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. l
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24 in LTO of which
2019 Kashiwasaki-Kariwa 2-4
Genkai-2, since 2007
Fukushima-

Daini-1-4 YEAR: Officially closed
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WNISR Closure
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Figure 2: Bloomberg New Energy Finance’s forecast for nuclear capacity and generation
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Source: Bloomberg New Energy Finance, Japan’s Ministry of Economy Trade and Industry.
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Image 3: Aerial image of hotspots in J village area
(October 26, 2019)
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Therising cost of nuclear power in France S R B R ALEO.6-

Levelized cost measured in 2010 $/MWh 0.957E/fE1?
140 1 M insurance 5_131

$120 1 ' Development

$100 4 ™Back-end $91
mFuel S

$80 -
HMO&M

$60 - M Capital and Financing

$40 - £39

$20 -

$0

Onginal Histoncal Cost Updated Histoncal Cost  Cument cost of
(2000) (2012) new build

Source: N. Boccard, "The cost of nuclear electncity: France after Fukushima”,
Energy Policy Joumal, December 2013.
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French Reactor Startups and Closures 1959 - 1 July 2020

in Units
8 .
. Operating Closed
= B PWR PWR
GCR
HWGCR
FBR
10 2015 2020
1
: | ]
1991 1996 2009 2020
Closure Closure Closure Closure
Chooz A Superphénix Phénix Fessenheim-1 &- 2

Source: WNISR, with TAEA-PRIS, 2020
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Figure 5.5 Generation and flexibility mix in the second week of January, today (first)
and in 2035 (second) compared with flexibility need in ZOSQ(tP'Ld)
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Bill Gates comes to Washington — selling the promise
of nuclear energy 2021/1/26 The Washington Post
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Timelines of 19 U.S. Reactors Subject to Early-Retirement 2009-2025
as of 1 July 2020

Closed Units
Crystal River-3* I . - 2009
San Onofre-2 I . 2012
San Onofre-3 I 2012
Kewaunee I I . 2013
Vermont Yankee I Y N e 2014
Fort Calhoun-1 I Y . 20 16
Oyster Creek I D I A 2018
Pilgrim-1 I R A 20 19
Three Mile Island- 1 I D R . 2019
Indian Point-2 I D Y e 2020
Units Scheduled for Closure
Duane Arnold-1 BT sl 0020
Indian Point-3 e 2021
Palisades I D D . 2022
Diablo Canyon-1 N [ [ | 2024«
Diablo Canyon-2 [N | S |— 12025 «—
—BMB:d-f-MerOSWG
Davis Besse-1 I D A . 2020 —
Perry-1°* = I D . 2021 —
Beaver Valley- 1 I R D . 2021 —
Beaver Valley-2 — I . 2021
Years 10 0 10 20 30 40 50 60
Expected
Remaining License — Early Closure Potentially Reversed
Construction  Operation Operation Renewal Daé:d C:isae — Early Closure Reversed, but Likely to be Repealed
. | | L e <« License Renewal Withdrawn
, Reversed Closure Date

Lh
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Sources: Various, compiled by WNISR, 2020
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e (02 Gas CCGT - -Solar PV
= === pal existing === (335 CCGT existing m— S0lar PV with storage
MNuclear Wind onshore Wind offshore

Based on the cosls and value, wind and solar PV are among the most compelifive
sources of new generation in several regions, under a variefy of conditions

Notes: CCGT = combined-cycle gas turbines. Coal refers to supercritical coal plants in India, European Union and United
States, and ultra-supercritical coal plants in China. Storage refers to battery storage.
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Promoting Regulatory Efficiency
through a
Culture Change at NRC

i BE R THER
million 12 NRC Committee to Review Generic
13 9 reduction Requirements recommendations

in NRC budget since FY2014 to NRC EDO to improve backfitting process

o sEE 600,000 HaEEEk

(from 22 to 18) in second per site anticipated reduction
license renewal application in NRC review fees from PRA peer review
process timeline finding closures

0O/ of NRC Independent Spent Fuel Storage
10 O /O staff 24 Installation licenses renewed

receiving updated backfitting based on NEI guidance on operations-based
training by January 2018 aging management
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reating Support

Over

5,000

messages sent
to lawmakers through
Nuclear Matters

Over

2X010]0,

media hits
(including Forbes,

The Wall Street Journal,

USA Today,
The Washington Post)

for Nuclear Energy and
Strengthening NEI Influence

R EEAZ2H
Bl

Nuclear Waste

Policy Amendments

Act passed
by bipartisan vote of House Energy

$

million

raised
by NEI PAC for pronuclear
elected officials

& Commerce Committee

Prevented &7 % B I,ig%
=lgle lemeAtaten

of $200 IT‘II||IDFI uranium decontamination
and decommissioning tax

Market reform
bill passed

in Connecticut

Federal action
to value nuclear

now an administration priority with
FERC rulemaking to recognize the
role of resilient generators

+9%
net approval

for nuclear for 35-49 group
from ad campaign
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NEI has engaged across the Ohio state government to support @{ﬁ?{&} [ [I—Eir—/a\ﬁzj:&
, i , —— : _ 152K

enactment of zero-emission nuclear credit legislation. Maria Korsnick
testified at legislative hearings on the issue and NEI has convened 7FZ§§ /iﬂ—\‘ NEI/fJQ

meetings with the governor’s staff on the value of nuclear energy i R 7%
to Ohio iEll:E'FI%: Y ELvA
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Cumulative emissions of CO2 and future non-CO: radiative forcing determin
the probability of limiting warming to 1.5°C

a) Observed global temperature change and modeled
responses to stylized anthropogenic emission and forcing pathways

BRI L SREP R URIOf

Observed monthly global
mean surface temperature

Estimated anthropogenic
warming to date and
likely range

Likely range of modeled responses to stylized pathways

Global CO2 emissions reach net zero in 2055 while net
non-CO: radiative forcing is reduced after 2030 (grey in b, c & d)

2017 t [ Faster COz reductions (blue in b & c) result in a higher

probability of limiting warming to 1.5°C

[ No reduction of net non-CO: radiative forcing (purple in d)
results in a lower probability of limiting warming to 1.5°C

I
T T T T T T 1
1960 1980 2000 2020 2040 2060 2080 2100
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Average Annual Durations from Construction Start to Grid Connection Distation 1 Yidis
by Grid Connection Date, from 1954 to 1 July 2020

Number of Reactors

1 5 10 20 30
10

8

6

4

2

1954 1960 1965 1970

bh

16

14

12

10

8

6

4

2

1975 1980 1985 1990 1995 2000 2005 2010 2015 7/20 QN

2018-19F-GHEHVAX BRI 1 FEAIASE T - IFEERIF8E 10F5E T

W B RS A B2 U FE N BOMW)AE 1 2. T4 5E T s fiia T Y3 f
FORTERG I/ NALAH S N (SMR) (. SRR B - DL E U8

PROAZRGE] > PR RS 7R R (R B H ~ AR E ~ Eak

P EFAIEER °

™



Projection 2020-2050 of Nuclear Reactors/Capacity in the World

General assumption of 40-year mean lifetime

Operating and Under Construction as of 1 July 2020, in GWe and Units —
Capacity in G\We O @/ N IST=7 H I ':I.;I:[
f
Reactor Startups ; ! ., all i1 DN A Eg 2—‘
e .
vearly = Capacity Adde . —l (
15 Balance 5
Reactor Closures = Capacity Closed
10 10
5 SR CLE SCHMEIDER CONSULT! 5
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1o ,Rlllllll/‘l\l /N 10
FRRENEE N
| 1 J U 4
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2020 - 2021-2030 2031-2040 2041-2050 ——
—16 Reactars —176 Reactors ~78 Reactors =27 Reactors
-12 GW -152.5 GW -67.5GW =21 GW

Projection 2020-2050 of Nuclear Reactors/Capacity in the World

General assumption of 40-year mean lifetime + Authorized Lifetime Extensions /\ ﬁlg 4 O f: \\
+ o oo/

Dperating and Under Construction as of 1 July 2020, in GWe and Units
Capacity in GWe Number of
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TR P S — §%>ﬁ@?§ ,
2050 % B
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2020 -~ 2021-2030 2031-2040 2041-2050
+2 Reactors =137 Reactors —=91 Reactors —71 Reactors
+2.5 GW =107.5 GW =77 GW =705 GW
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