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Aftermath of the Fukushima Accident

TEPCO’s Road to Restoration
BEERIEN: HARRETHE

Naomi Hirose
Executive Vice Chairman

Tokyo Electric Power Company Holdings, Inc.
16" August, 2018
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1-1. TEPCO’s Highlights and Comparison with TPC
REEEENL: EEEET) AR R :

I
LE) | uss53.2uilion | ss 19.0 bion
Generating

ek 240mwn | 2137wh

TEPCO Data (excluding Customers and Employees): As of FY 2017,Customers: As of FY 2015, Employees: As of FY 2016
TPC Data : As of FY 2016
1USD = 110JPY, 1USD = 30TWD

-
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2-1. Mar 11, 2011 The Great East Japan Earthquake & Tsunami
2011/3/11 H 2= 5 S Hi 1% Hh BB Y kR AR ’

v |

213 iﬁ

Fukushima 3[4l 4
Daiichi NPS (1F) |\ l4

Fukushima 5
Daini NPS (2F) '
112 x Egicenter
4 Focal
1] 35_ Region
42148
; 2 215 4 +
07 1T, i The largest earthquake/
o Y2l 1) oF 12 tsunami in Japan’s recorded
E history
-
: H 2 52 LUK g A 2= 1
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2-2. Location of 1F, 2F and Hirono Thermal P

BE1 25kl LUk B

*ﬂn\lﬂﬂ?&mﬁﬂ

-4 5

) Fukushima
P

refecture i....l.. :
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Fukushima
Daiichi NPS (1F)

| Fukushima
Daini NPS (2F)

Hirono
Thermal PS
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2-3. Video of Tsunami rushing into .
Hirono Thermal Power Station on March 11, 2011

e 20113 1IER AR EE ERGE A
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2-4. Fukushima Daiichi NPS (1F)
B E1RZRE R X K 1F 0

L“.‘gf’ﬂ Cenr.il Radiszctive
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2-5. Nuclear Power Plant Damaged by Explosions

BEZRERH A SR ZHEDL
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2-6. Radiation Dosage Levels around Fukushima Daiichi ]
LR BNt RENEE S MIBE: Bz koNFER R

Aerial Radiation Dose (uSv/h) at 1 m above ground)

il

Jlinl

Bl CALH

as of April 2011 The as of November 2017 The
5 : FEEG T . Pacific
Ocean b Ocean

19.0<MV (measured value) (uSv/h)
9.5<MV=19.0
3.8<MV=9.5
1.9<MV=3.8
1.0<MV=1.9
0.5<MV=1.0
0.2<MV=0.5
0.1<MV=0.2
MV=0.1

1 uSv/h = 8.76 mSvly
2.3 ySv/h = 20 mSvly

7 ]
éﬁéﬁ No Data Area

L
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2-7. Evacuation Zones

Evacuation Zones
(as of April 1, 2017)

(. )\/‘ * Rt
,7 Date City -

Areal: Areas to which evacuation orders are
ready to be lifted

[ I Area2: Areas in which the residents are not
permitted to live

'] Area3: Areas where it is expected that the
residents have difficulties in returning
for a long time

J& B GRAL R .

ekt Ry RIS Al e &
it Ry Pal R
fL 0 Ryl — BRI
FEACIRE e

y \\f’\“ :
Y <
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litate
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“17~ 'Kawamata
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> City
A /
f//\l
Katsurao
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2\ “-h

 Tomioka

A Kawauchi r Town
Lot . Village )' '
A el 5
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Number of Evacuees from Evacuation Zones

BEEEGRBA O#fEt

(thousands)
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3-1. Challenges to Safe Decommissioning

» The situation of Fukushima Daiichi Nuclear Power Station is now stable
and under control. ZZ[RIZATIENG < PREK: 18 S HEHH B A& i 226 2 R e AR RE

Blowout panel (closed)

UNIT /
2 A 1|

Reactorbuilding (R/B)
|

Spent fuel pool
(SFP) \

Drimnans
nnnnn

U]

Reactor X
pressure
vessel _|

(RPV) "

Fuel : L
debris>aL
Vent
pipe
Torus

Suppression chamber(S/C)

U N IT Fuel removal cover

4 Fuel removal completed

1535 11535

Dec. 22, 2014

0|
|

O

i
L
1y

©
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3-2. Toward the Normal Workplace

» The radiation level in the most area of the site is low.

[EE R TR 2 B8 Ay R B BRI & B K




3-3. Spent Fuel in the Pool

11

» Installing special equipment for removal of Spent Fuel from Unit 3
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3-4. Debris .

» Investigating the status of debris under highly contaminated conditions by newly
developed robots.
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3-5. Images obtained from
Recent Internal Exploratlon at Un
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4-1. TEPCO'’s Financial Position

> After 3 years of huge deficits due to the accident, TEPCO moved into the black in 2013.
» TEPCO has experienced 5 consecutive years of profit.

BRI 2011 2013!&%%3&%&5%%5{% 2014 HEE 1L H RiER

Financial Results ( $ billion)

29 70
3.4 2.3
' : : 60
25 < _ - - " .
' ' 0.6 : ' 50
0 I.\u/l
2002 2003 2004 2005 2006 20(. 2&)! 2009 20 2 2 2013 2014 2015 2016 2017 40
-1.4 03 , Py
E '3 -3.
-0.8 R 30
71 02 20
110JPY = $1 10
-11.3
0
Operating income mmm Ordinary income s Net Income - Revenues (right axis)

|
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4-2. Nuclear Damage related laws of Japan and the U.S 15

K EEERREESE: A EE3EE < L

Act on Compensation for Price-Anderson Act
Nuclear Damages (Japan) (United States)
» To protect victims » To protect victims
Objective | »The sound nuclear industry | »To encourage private
of the Act development by a investment in commercial
compensation system nuclear by limited liabilities

»Limited liability (premium for

»Unlimited liability $375M + maximum of
Liability of | 5 No-fault liability (exceptina | $111.9M/reactor)

the Plant Owner|  grave natural disaster of an
exceptional character etc.)

»No-fault liability (except for
war)

»Bodily injury, sickness,
disease or resulting death,
property damage, losses and
reasonable living expenses
for evacuees

»Any damage by the nuclear
Subjects for fuel fission process or, the
Compensation | radiation or the toxic nature

of nuclear fossil materials

|
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4-3. Estimated total cost related to the Fukushima Daiichi Accident

NBEE BN S BESHEEE ‘6

($ billion) $1=¥110
200.0

$200 billion

TEPCO
160.0 ($145 billion)

waste interim storage
120.0

80.0 waste interim storage TEPCO

40.0 TEPCO

0.0
Compensation Decontamination Decommissioning Total

$145 billion + 30 years = approximately $5 billion / year

|
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4-4. TEPCO'’s Financial Performance
CEAS KGR e !

» As for FY 2015 and FY 2016, TEPCO has made a certain income after paying for
the compensation and decommissioning expense.

<Financial Performance of TEPCO>

($ billion)
FY 2017 FY 2016 FY 2015
Compensation Expense 1.15 1.52 1.15
Decommissioning Expense 1.45 1.27 1.45
Ordinary Income 2.32 2.07 2.96
Raised Total 4.92 4.86 5.56
X$1=¥110

XFY 2016 : Apr 2016~Mar 2017 FY 2015 : Apr 2015~Mar 2016

©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved.
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. “y g . 18
5-1. Fukushima Revitalization - to achieve earliest homecoming

» Revitalization activities counted over 400,000 person-days.
» Decontamination activities are also in place. > "I»/n‘l
EEER: LEEERF HEMABEE C& A408 AHHIAT] W

|
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5-2. Lessons Learned

19

O R TRE2XL B3EE FERETIEEER SEBREH

® [nstilling a safety culture
* Encourage questioning attitude
* Anticipate the unexpected situations
« Emphasize safety over meeting schedules
* Design “defense in depth”

® Effective communication
« Commitment to transparent, accurate
and timely communication
« Disseminate the information globally

® Benchmarking best practice
 Amass excellent operation experience

® Building “Solidarity”
* To be united
* Direct communication with employees

©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved.
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5-3. Open Communication with Employees »

» Openness and persistent communication with employees is very important - especially
when the going gets tough.

1 5 T B G RsE: £ A BRIRIRFHR R B

“"rﬂx"‘.eun.

e

g ; /a4 A 4= . ! . y _ -
o A . N
bfﬁ:l" g ; I T T

open meeting wit emp oyees a surprise visit to the front-lines

|
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6-1. New Safety Regulations 21

> After 3/11, the Japanese regulatory body (NRA) requires all existing power plants to
satisfy New Safety Standards based on the lessons from the Fukushima Accident.

BSMBHR ZFMEERNEMEOR: BAE IS SIPTRAR K EF R Al S8 F 2 re ) Bt

Counterterrorism

Countermeasure against
. . . New
intentional aircraft crash

Suppression of radioactive
materials dispersion

SA Measures Prevention of PCV damage —  New

Prevention of core damage

Internal flooding — new

Natural phenomena
(volcano, tornado, etc. — new)

Reinforced

Natural phenomena i i — and

Y Fire protection New

Fire protection C
- Reliability of power supply
Reliability of power supply :
Function of other systems etc.
Function of other systems etc.

Seismic/Tsunami resistance Reinforced

Seismic/Tsunami resistance

©Tokyo Electric Power Corﬂp@F@ir@'&T‘e rﬁﬁights Reserved. < N eW> , —] C@



22

6-2. 40-Year Operational Licensing Period

» In 2012, a 40-year operational licensing period not from scientific basis, was imposed on all
existing nuclear plants in Japan. NO plant can be operated in 2050 without a new installed

capacity or extension.

2012 Z0R H A S Re i rH IE £ 3/ 40 @i g IR RIS RE K It BORERZ R 22 R

50
(GW) ‘\\ T 60-Year

40 - = — Operational
Licensing Period

3 28.6%
Install Share of
Capacity Nuclear
(forecast) 20 Generation
(2010)

10 40-Year
Operational
Licensing Period

0

o ) ‘o 2 Ak ) ~b e A 4]
o oy o 4" W o) <)
4 Al R . - . . A R R

T=PCO
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6-3. Operational Status of Nuclear Power Plants <as of uly 19>
HAZEBEEBIR . RES I B 5480 tEiHEE 2018/7/1985 98 &HH EiSH 23

» Out of all 54 plants operating prior to 3/11 (BWR & PWR)

v Re-started: 9 (PwR)
« Takahama-3,4, Ohi-3,4 ,(kata-3, Genkai-3,4 ,Sendai-1,2
v" Not operating: 30
* Unapplied for review of restart: 14
« Applied for review of restart: 11
 Partially permitted: 5
« Mihama-3, Takahama-1,2, Kashiwazaki-Kariwa-6,7
v To be decommissioned: 15
« Fukushima-Daiichi: 6
« Another: 9 (gave up on meeting new standards)
e Tsuruga-1, Mihama-1,2, Shimane-1,

o Jkata-1,2, Genkai-1 Ohi-1,2 T=PCO



6-4. Operational Status of Nuclear Power Plants

AR I E S SRR

» Aftermath of the Fukushima Accident, the number of operating NPP
rapidly decreased and all of 54 plants were idled eventually.

» Now, nine of them are restarted while many more may be on the way.

54 Mar 11,2011 <as of July 19>

50

15

40

Not operating
30 (Unapplied for review of restart)

20

[HY
=

Not operating
( Applied for review of restart )

R

10 . 5
Operating
Restarted 9
0
Aug-10 Aug-11 Aug-12 Aug-13 Aug-14 Aug-15 Aug-16 Aug-17

m Operating Partially permitted = Applied for review of restart = Not operating To be decommissioned

|
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6-5. Aftermath of Fukushima Accident 25

® Lost Public Trust regarding nuclear safety
"We were told nuclear power is completely safe.
But, we were betrayed!”

® Growing Suspicion Over the Economics of nuclear power
generation;
Fukushima’s Cost & Reqgulatory Requirements

® Unattractive Investment for investors

These factors work to Disincentivize new construction projects.

AR E B N R s B (SR ae A Er E 2E 2
B E R R AT = S

8

—-—
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7-1. Electricity Supply by Source in Japan 26

» Japan's Target : Nuclear 20-22% by 2030 HZAE/HtHERN: B R EKEE1E20304E E(520-22%
3 New plants are expected, but by WHOM? WHERE? WHEN? Il K ? (20164 1% AEEAE2%)

< Electricity supply by source in 2016 and projection to 2030 in Japan >

Fy2009 FY2016 FY2030 (planned)
f Earthquake on March 11, 2011

2%

3%

m Nuclear Power mLNG m Coal mOQil Renewables

-
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7-2. Implication for Energy Security of Japan

27

» Japan’s power generation mix has changed drastically after the
Fukushima accident and energy self- sufficiency rate is only 7%

AAgeiR % 2: BEBMFR HARBERRIRERRKTT KERRENE 5197 %

< Electricity generation by source, 1973-2015 in Japan >

| 400
| 200 F
| 000 F
_ 800 Hydro Coal Others
= 400 Biofuels and waste
Natural gas
400 Oil Solar
i Nuclear Wind
M Geothermal™

0
1973 1976 1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 2009 2012

Earthquake on March 11, 2011 t
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7-3. Implications for CO2 Emissions in Japan

28

nuclear shutdown

— St f@%é@f%@ HEp B A

» Significant CO2 increase by electricity generation because of the temporal

Mt- COZ
500
7))
C
.9
n
R4
&
()}
(QV/
@) FY2010
@)
kg-CO2/kWh
e
E 0.6
~
v 05
C
.9
v 04 0.35
2] .
E o3
v FY2010
[V
O
@)

FY2011 FY2012 FY2013

Earthquake on March 11, 2011

0.57
0.476 0.487

FY2011 FY2012 FY2013
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457

FY2014

0.554

FY2014

441

FY2015

0.53

FY2015

431

FY2016

0.516

FY2016
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7-4. Factors of CO2 Emissions 29
w8 — SUIEER R HFR: BNA EMR{E(GDP) sBIREEE S tIkFFESRE

® CO2 Emissions =

GDP x Energy Intensity x Carbon Intensity

Carbon Intensity
CO2 (t)/ Energy ())

De-carbonization

Highly Efficient Technology

Energy Intensity
Energy (J) / GDP : ($)

CO2
(tons)

-
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7-5. How Electrification Reduces C0O2
B E_ S L ikFERE

30

® Electrification ® Decarbonization
\\ \\
\\\ \\
\\ \\
N \
\ \
Non Fossil N Non N
Electricity Electricity
fuel
+ Lower
Carbon
Intensity
Electricity Electricity

rv2017 rv2050 rv2017 rv2050
Energy consumption CO2 emissions

|
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7-6. Electrification and Decarbonization from both demand and supply side

BEIMLEEREZ S LIBERE: Bt imEE EinFNE T 31
Demand side Supply side
(Electrification) (Decarbonization)
Electric Vehicle Wind

(Kn

IH Heat Pump Network Nuclear
Cooking Heater Water Heater

-
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Thank you for your kind attention!

©Tokyo Electric Power Company Holdings, Inc. All Rights Reserved.
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