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1. Restructuring of energy mix



Nuclear power is essential for structuring of 3E

» In Japan which is a country poor in resources, it is necessamyrtoine various energy sources
from the perspective of “S+3E”

» Thus far, Japan has realized balanced energy mix without depending on spediicseneres.

» Among energy sourcesyclear power shows excellent qualities for all of &&d it is an
Important power source that cannot be left out from energy mix

» After the Great East Japan Earthquake, shutdown of nuclear power is prolongedeasd exc
dependency on thermal power continues, but it is necessagyuoe various options including
nuclear power and restructure balanced energy mix /

Energy Security

Economy




[Energy security Transition of composition ratio of generated energy in Japan
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( » Reillecting the oll crisissomposition of power sources has diversiiied toromup vulnerable energy )
security
» Due to shutdown of nuclear power stations afteiGheat East Japan Earthqualatio of thermal power
generation exceeded 88% in FY2014, which is highen the ratio at the time of the olil crisis (FYB397
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[Energy security Ratio of energy self-sufficiency of each country

-

» Energy self-sufficiency of Japan is only g%thich indicates extremely vulnerable structure in

terms of energy security.
» Nuclear power has high stockpiling effeanhd even if energy supply from overseas is cut off,
g power generation will not be stopped immediately and time to implement regasgecured.
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[Stockpiling effect of nuclear powgr

LNG Approx. 14 days

Approx. 170 day
(statutory stockpiling)
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Nuclear

power Approx. 2.7 yearp

Source: Long-term Energy Supply and

Demand Subcommittee
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Source: IEA Energy Balances 2016 Edition



[Energy securityGeopolitical risks concerning procurement of resources

> After the Great East Japan Earthquake, shutdowmicear power is prolonged and thermal power geioera

including LNG has drastically increased

» More than 80% of crude oil and approximately 30%.M{ depend on the Middle Ea&specially, dependency
of LNG on the Middle East drastically increasedrirthe approximately 20% before the Great East Japan
Earthquake)lf there is some kind of crisis or blockade in 8teait of Hormuz, there is risk of procurement
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Dispute of territorial rights of the South China
Sea among China, the Philippines, Vietnam and
Taiwan (became serious after 1970s (until
around 2002), tensionsrising again after 2007)
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[Environmental conservatidnComparison of lifecycle CCby power source

» As nuclear power does not generate,@@en generating powgt is an extremely effective
global warming measure.

[Comparison of lifecycle Cby power sourcg
kg-CQ/kWh (sending end)

0.943
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I:I Facility / operation

08 I:I Combustion of power generating fuel
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(Note) Figure for nuclear power is the

0.079 098 0038 0.025 0.020 0.013 0.011 average value derived with the
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[Environmental conservatidi€O, emission of electric utility industry

» Due to shutdown of nuclear power, consumption of fossil fuel drastically increadé&ia

[ emission increased by more than 100 million tons

[Transition of CQ emission and emission faclor

Aim for emission factor of
0.37kg-CQ/kWh in the entire
country in FY2030

\
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Source: Environmental Action Plan by the Japandsettc Utility Industry 2015
* Values are adjusted due to Kyoto mechanism creggtem of purchasing surplus electricity fromasg@ower generation and
fixed price purchase system of renewable energgdan the calculation method stipulated in “Catah and disclosure of
actual emission factor and adjusted emission faafteach electric operator”. Values during the KyBtotocol First
Commitment Period (FY2008-2012) reflect credit ppeoximately 270 million t-CQtotal in 5 years due to the method
stipulated in the Act on Promotion of Global Wargi@ountermeasures.

CO, emission factor
(kg-CO,/kWh)



[Environmental conservatignRise of CQ discharge rate

» Due to decrease of ratio of non-fossil power source, diseharge rate of electricity in Japan i

largely behind other countries.

Ratio of generated energy
of non-fossil power source
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[Environmental conservatidg

reenhouse gas reduction target

10

raft commitment of each country in the Paris Agreement)

{

» With energy mix in mind, Japamwoposed 26% reduction compared to FY283a feasible

FY2030 reduction target

|

Compared to 1990

Compared to 2005

Compared to 2013

. A18.0% A25.4% A26.0%
P (2030) (2030) (2030)
U A14~16% A26~28% A18~21%

(2025) (2025) (2025)
" A40% A35% A24%
(2030) (2030) (2030)

—.

*The US submitted a figure comparing with 2005 and EU submitted a figure comparing with 1990 to th#n&/Medsction target.

[Efforts made toward reduction of CD

OUse of nuclear power generation with securing of safety as the major premise

OUse of renewable energy
OHigh efficiency of thermal power generation facilities

OProvision of energy-saving and ¢f@duction services which contribute to low-carbon society




[Economy] Power generation cost per 1kWh of each power source

(" > Power generation cost of nuclear power comparesddy with other power generation methosice
percentage of fuel co power generation cost smallwith nuclear power, it isinlikely to be affected by
change of fuel price

» Energy density of uranium fuel is high, and onacd fa put into the reactor, power can be generfated

\_ Yyear without replacement.

J

[Power generation cost per 1kWh of each power source]

35
(Yen/kwh) 30.6~43.4 9.4
30 + I I
25 — 11
216
20
13.7
16 ~ ¢ 12.3
10.1 I I Fs
10 mm
5 -
Nuclear Coal-fired LNG- Petroleum-  Wind  Solar power
power thermal fired fired power  (home use)
power thermal  thermal ((land)
power  power
Capacity
Numbe‘r of 40 40 0 20 20 20
operating years years years years years years
years

[Points on calculating cakt

- Key __|

Policy
expendituri

Expense for
handling
accident risks

pens
me

-Expense for additional safety measures, expense for CO2 measyesse for handling
accident risks of nuclear power and social expense such as policy expeadt added.
-Expense for handling accident risks is ¥0.3/kWh at least. As damagasedy ¥1 trillion,
cost increased by ¥0.04. ¥10.1/kWh is the lower limit.

[Fuel necessary for generating 1 year of electricity
for general households]

1,210kg

0.011kg

.

Coal

(Note) 1 month of electricity usage of general households is cadwdat
300kWh based on data of Agency for Natural Resources and Energy
“Nuclear Power 2010".



[Economy] Economic impact due to operation shutdown of nugieaver stations

» In Japan which is a country poor in resources, increase of cost due to increase oficorfdru
thermal power generation makestional wealth flow oudue to increase of import of fossil fuel.

[Impact of fuel cost on all of Japhn

-~

~

In FY2016 (estimated), compared to before the Cieest

Japan Earthquake (average of FY2008-2010)
Increase of cost 0BPProx. 1.3 trillion yen per year

In total
Increase of cost oL 5.5 trillion yen

-~

~

In FY2016 (estimated), per 1 Japanese person

Increase of burden oBPProxX. 10,000 yen per year
In total

Increase of burden oBPProxX. 120,000 yen per yeaq

9 electric power FY2010 FY2011 FY2012 FY2013 FY2014 FY 2015 FY2016
companies

Total cost ¥14.6 trillion ¥16.9 trillion ¥18.1 trillion
Fuel cost ¥3.6 trillion ¥5.9 trillion ¥7.0 trillion
Increase of fuel = +¥2 3 trillion +¥3.1trillion
cost

Percentage of
increase of fuel = 13.6% 17.1%
cost to total cost

18.

¥19.0 trillion ¥19.3 trillion ¥16.4lion ¥16.2 trillion

¥7.7 trillion ¥7.2 trillion ¥4 4 fidn ¥4 .2 trillion

+¥3.6trillion +¥3.4trillion +¥1.8trillion +¥1.3trillion

9% 17.6% 10.9% 8.0%

(Source): Electricity Supply-Demand Verification Subcommittee rePatbper 2016)



[Econom;] Rise of electricity rate due to change of composibf power source

13

» Due to increase of dependency on fossil fuel asaksition to yen depreciation, average unit pricgesferal households

(electric light charge) increased by approxima896 and average unit price of industrial use sugctaetories and offices
(electric power charge) increased by approximat@Bt, compared to before the Great East Japan Eakbq

(yen/kwh)

26

24

22

20
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—a

24.3

\'\l—l\.\ Electric light

25.2% increase

,433

20.37

38.2% increase

17.5

Electric power

14.59

15.73

13.65

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 (Fiscalyean

25.51

18.86

(Note) Electric light charge is average unit prickelectricity rate of mainly general householdsdaelectric power charge includes demand for elei¢yr

(Source) Created based on the Federation of Ele&adwer Companies of Japan “Record of electricéyndind” and “Electric power industry handbook”

deregulation at each time point and is average prige of electricity rate of mainly factories antfices. Average unit price is derived by
respectively dividing income of electric light cgarand income of electric power charge by sold amhotipower of electric lamp and electric power
(kwh).



Indirect impact of long-term shutdown of nucleaweo stations
after the Great East Japan Earthquake

Distrust of local supporters, stagnation of activities for gaining understanding

Depletion of human resources

Human resources, especially young people, are continuing to distance themeeivesdiear
power at nuclear operators, manufacturers and contractors, as studesdseidt® nuclear
power decrease if they do not see future vision of nuclear power.

Lack of operation and maintenance experience due to long-term shutdown.

Decreasing business for manufacturers involved in nuclear power (e.g. nuelear f
manufacture)

Due to decrease of construction work volume and fuel processing volume due to long-term
shutdown of nuclear power stations, construction companies and fuel fabricatiofactarers
are experiencing a difficult management situation.

Low position of Japan in the nuclear industry in the world
Countries that had domestic nuclear plant manufacturers currenthamartertain scale of
nuclear power generation



2. Towards restart of nuclear power stations



Status of review towards restért 16

» 26 units (PWR: 16 units, BWR: 10 units) have applied for review of conformity t
New Regulatory Requirements

» 10 units (PWR) of the 26 units have acquired permission and approval

hm4D
Kashiwazaki-Kariwél Status of permission and
approval concern.ing New PWR(.) BWR{)) Total

Shika @ | | Regulatory Re-qwrements
Tsuruga @ ﬂi (Toﬁgt:ﬁé” peHrr?]‘i’:S?oarg | 10 units 0 units 10 units
Mihamara® Q&) (I-_lrlgl?;(f)])ldorl Hfg\i eﬁféd)for 6 units 10 units 16 units
Ohi 09% Onagawél @ Have Tg\t/iisvp”w for 4 units 15 units 19 units
Takaham Fukushima Daiich| Total 20 units 25 units 45 units

OROBRBG®

Plants under construction (3 units) are includetthénabove

ShimaneD@ ~

Fukushima Daini

Genka@@ ,,?;, bl f'
——F

Status of
‘ \f _ decommissioning FULRS IR Uzl
‘ - okai No.2@
. 4; ( Hamaoka@@ @ To be de(c(gr)nmlssmned 4 units 10 Units 14 units
_—* lkata @ @EY
Sendaiiliel ¢ ® PWR [ Have gained permission/approyal

BWR @ Have applied for review
(O To be decommissioned




Status of review towards restart

~
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Status of review concerning approval of extensibop@ration period
(operation exceeding 40 years)

» KEPCO Takahama Units 1 and 2 and Mihama Unit 3 have gained approval of extension o
operation period
» Succeeding plants shall be appropriately handled.

OPlants that gained approval of extension of operation period

Above

Plants Date of Date of Permission for | Approval of Approval of Deadline
application for| application for changes in plan for extension of
review of approval of reactor construction | operation periog
conformity to extension of installation works
New operation periog
Regulatory
Requirements
Takahama Unit 1 2015/3/17 2015/4/30 2016/4/20 2016/6/1p  0164/20 2016/7/7
Tkahama Unit 2| Same as aboye Same as ajove  Same as ab®ame as above  Same as abgve Same as
Mihama Unit 3 | Same as aboye 2015/11/26 2016/10/p 20171531 201611/16 2016/11/30




3. Efforts made for improvement of safety



Efforts made for improvement of safety toward reduction of risks 20

» Implement safety improvement measures and dispsggention measures, and minimize risks concernjng
nuclear power generation
» Ceaseless efforts for constantly reducing risksnamessary and are the mission of operators.

Efforts of operators

A OProactive use of new
. knowledge (facilities,
@OMultiplex safety measures management)
> / . Defens.e in de'pth . OMaintaining and
c -Operation maintenance management with utmost @Remaining risks improving technical skills
S o : ;
D priority on safety -Ceaseless efforts toward safety (openation, maintenance)
Q at the power station
o (@Enhancement of facility — OMaintaining and
ol measures (®Enhancement of capability to respong improving emer gency
< -Design-basis measures in the field response capabilities
a. *Severe accident measures -Enhancement of framework OSafety improvement
o A~ *Thorough training and education measur es utilizing risk
~ information of PRA
(cooperation with NRRC)
) OResponse action based on

result of peer review

Efforts made for improvement of safety in both soffasures and hard measures (Measures) (cooperation with JANSI)

etc.




Enhancement of governance of nuclear risks by top management (efforts of Chuba Eteeén)

Enhancement of governance

Company-wide risk management

- Reporting of important risks

Qz‘ QT '\72' jt i; ’SF ’SS Risk communicatioh

~N

J

Internal audit
division

eporting of audi
result

Coordination

I

Chair: President

Members: Executive Vice President,
General Manager of Nuclear Division,
Corporate Planning & Strategy Division
Manager, directors of other divisions

Risk

Advisory board

External experts

information, measures>

Nuclear Risk
Research
Center

<Opinionsof the public

JANSI: Japan Nuclear Safety Institute
WANO: World Association of Nuclear Operators

Preparations toward nuclear riskdtilization of third-party review by self-regulating

organization

Local community and the public

21




Coordination with self-regulating organizations

(> Self-regulating organizations lead world’s top-II&e
safety activities by going to power stations with
other operators as a third party and extracting
strengths and weak points of the power station
through on-site observation and interviews of

\_ station workers. )

\

Coordination with self-regulating or ganizations
(WANO, JANSI)

. Continuous
improvement of safety

pursuit of global |
standards

Nuclear

N

Contribution Coordination

operators

Proposal of specific
improvement T
measures

Plant

Domestic and overseas good
practices
Understanding of cultural
background
Available in Japanese

Sharing

JANSI

Research result

manufacturers

Nuclear Risk

Research Cen

> Utilization in ROP

» Development and sophistication of PRA method, application to models of agtupment
» Effectiveness evaluation of improvement measures, utilization mieasion and judgment of safety measure

22




Enhancement of “places of communication” -

Overvidweammunication activities

» In addition to “dialogue through visits” and “stati caravan” which respond to concerns, questiods an
interest concerning nuclear power, “opinion-excleamgeetings” are held with local governments and
women’s organizations for local residents livinganthe nuclear power station.

((

™

Opinion-exchange meetings
In order to continuously hold opinion-exchange rimggst for various groups
of people, opinion-exchange meetings are plannddafd with local
governments and women’s organizations near the pstagon and Chubu
Electric Power also participates in opinion-exchanggetings organized by
governmental administration.

-Participation and holding of opinion-exchange meetjs
Omaezaki City - -Organized by the city. Held 2 times in the past, 1
meeting being planned for H2.
Held with the residents’ association. Held in 1Bdfistricts in the city.
Makinohara City- - -Organized by the city. Held 4 times this autumn.
Held with the residents’ association. Being planf@dL0
districts in the city.

Kakegawa City----- Held with the residents’ association. Being planneg
for 32 districts in the city.
Kikukawa City- - - - - Held with the residents’ association. Held in 71af

districts in the city.

»“Talk meeting” for women
Opinion-exchange meetings are held from the apgradigroviding
information concerning energy with programs thatwem have high
interest in (aromatherapy, yoga). Held 7 times flssal year.

(record as of end of Né\}ember)

(record as of end of November)

\\

Talk meeting

Opinih-exchange meeting (Omaezaki City)

Dialogue through visits

People living in Omaezaki City and 3 nelghborlng
cities are visited for face-to-face dialogue.

Households to be visited: Approx. 82,000 househj p
(1 round in approx. 1 year. Current in second rou

Station caravan

Booths are set at shopping centers and customerg -
facilities in Omaezaki City and 3 neighboring citieg,
for face-to-face dialogue. 1

Record of FY2016 (as of end of November): Held for 15 days at 14
locations

Station tour

The power stations’ efforts for improvement of safetv
are directly observed. Emphasis is also put on
communication such as setting a place for
communication with workers actually

working at the power station.

Number of visitors: Approx. 32,000 people per year (average from
FY2012 to FY2015)
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Conclusion of cooperative agreement with other operators

On-site
Mihama Nuclear

Center |

Emergency Assistancs

\V

Mutual cooperative agreement of 5 west

Japan companies

(Hokuriku- Kansat Chugoku Shikoku Kyushu)

Technical cooperative agreement of elegtric
power companies with pressurized water
reactor nuclear power stations (PWR
(Hokkaido Kansat Shikoku Kyushu)

—

Mutual cooperative agreement ¢
Hokkaido and Tohoku

Mutual cooperative agreement of
nuclear operators in Aomori

i

“ ‘ | “MI'“

ty
i

Prefecture
(Tohoku Tokyo: J-POWER JNFL:RFS)

Iil

—

Mutual cooperative agreement ¢
Tokyo and Tohoku

Mutual technical cooperative
agreement of Chubu, Tokyo and
Hokuriku

Off-gite
Cooperative agreement of nuclear operators
(9 electric power companies, JNFL, JAPC, J-POWER)
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Mihama Nuclear Emergency Assistance Center (commencement ofiaperaDecember 17, 2016)

Owned equipment and materials

Wireless helicopter
(collection of information from high area)
_W

Heliport(air transportation of
equipment and materia

Robot training (image)

Heliport e = ey

M@?[b . — -.V_ L "'"’,_ T r -.\
-,4_-—"""‘“* Adtiimissationduilding Reserve.outdoor training field &8s

alancing resefvoir - : == E e ST U D o=
- = ~ Equipment and n z Small and large wireless heavy machine

storage /.garage (removal of debris indoors and outdoors)

Balancing reservoir

e
s . 7
&

Full view of Mihama Nuclear Emergency Assistance Center (Mihaoman,TFukui Prefecture

|Robot-controlled vehicle /




Further enhancement of nuclear disaster measufeggef operators (example))

(> When a nuclear disaster occurs, since residemtg) liv the PAZ area (within 5km radius from the knzm:\
power station of the disaster) are evacuated firstyide necessary transportation (bus, vehicleligabled
persons, helicopter, ferry) for evacuation of peapho need support, as much as possible.

> After completing evacuation of residents in PAZy\pde transportation provided for evacuation of RAZ
evacuation of residents living in the UPZ arealfwits-30km radius from the nuclear power statiothef

\_ disaster). -

[Bus)

-Provide 10 buses of the worker pickup buses of tletelar power station.

-Dispatch drivers from the operator.

[Vehicle for disabled persohs

*Provide a total of 25 vehicles for disabled pergoviseelchair type, stretcher type).
(Lease 21 vehicles to the local government. Pro#idehicles to head office of the operati . &

-Provide drivers and assistants from the operator.

[Helicopter / ferry

When evacuation route on land is blocked,
provide one helicopter and ferry each.




4. Promotion of nuclear fuel cycle



Benefits and efforts of nuclear fuel cycle

28

<Benefits>
OEnhance ener gy security

Enhance energy security by effectively using resesir
OReduce high-level radioactive waste

Contribute to reduction of waste volume and lowgiah hazard level,

through reprocessing
ODo not own excess plutonium
Use generated plutonium as fuel

<Efforts>
OConstruction of INFL cycle facility
Establishment of Japan Nuclear Fuel Limited through
joint investment
OPromotion of disposal of high-level waste
Establishment of NUMO, promoted by electric power
companies
OPromotion of plutonium-thermal
Introduction of plutonium-thermal at the power station

Electric powe
company

Nuclear power station
(light water reactor)

Introduction af

plutonium-th@rmal

@l

Spént fuel interim
storage facility

==

MOX fuel fabrication

=

N

Reprocessing
plant

=

e

|

o o l

Low-level radioactive
waste disposal facility

High-level radioactive was

storage management facil

te

ty

L—>

High-level radioactive
waste disposal facility /ﬁ\
Y

Japan
Nuclear
Fuel
Limited

Nuclear Waste
M anagement :
Organization I
of Japan
(NUMO)

Established through joint
investment of electric
power companies
Support of plant
construction

Promoted by electric
power companies
Promotion of activities
for gaining
understanding
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Construction and operation of nuclear fuel cycle facility

(

\_

N
» For 30 years, construction of nuclear fuel cyc®liiies has been promoted with understanding and
cooperation of the people of Rokkasho Village andaa Prefecture.
» It will continue to be steadily promoted with unskanding and cooperation of the local people.
Y,

Uranium enrichment plant

1988: Start of constructior
1992: Start of operation |

Present
Operating in scale of
75tSWU/year

L ow-level radioactive waste disposal
center
1990: Start of
construction
1992: Start of
operation

Present

No. 1 Disposal Facility s
: 149,000 drums 5558

No.2 Disposal Facility "
: 147,000 drums

(end of February 2017)

High-level radioactive waste storage

management center

1992: Start of :
construction

1995: Start of operation

Present

Accepted number of
canisters: 1830 canisters
(end of February 2017)

: a 1z ainer)
Vitri

- High-level radioactive waste liquid

and glass melted and solidified

we'T

g
—xoiddy BIBH—» 2 \

Spent fuel receiving and stor age

facility

1988: Start of construction
1992: Start of operation

Present
Received amount in total
: 3,393tV
Cur ate stor age amount
: 2,968tU
(end of January 2017)

Reprocessing plant

1993: Start of construction
2018: Scheduled for completion

Maximum processing capacity
800tU/year

MOX fuel fabrication plant

2010: Start of construction
2019: Scheduled for g
completion

Maximum
processing capacity
130t-HM /year
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Status of Rokkasho Reprocessing Plant

® Overview of Rokkasho Reprocessing Plant

- From March 2006, tests using actual spent fuelM@ctest) began.

+ Test of main process that extracts plutonium and uranium from spent Ye smoothly completed.

- It took time for the test of the facility that vites high-level waste liquid, bl tests conducted by operators were completed
in May 2013.

+ Application for checking conformity to New Regulatdrequirements was submitted to the Nuclear Réigulduthority in
January 2014, and it is being reviewed.

+ Construction work for conformity to New Regulatd®gquirements is being advanced aiming for compiatdhe first half of

2018.

<Performance>

- General progress rate of construction work 99.7%
- 425tU of spent fuel has been reprocessed
(BWR fuel 219t, PWR fuel 206t)
+ Recovered products
+ Uranium product powder 364 tU
+ MOX product powder 6.7 tHNM
- Vitrified glass 346 canisters

% Heavy metal. Metal weight of uranium and pluton
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Efforts of promotion of high-level radioactive waste disposal business

Transition of number of NUMO staff and number of

)

October 2000 April2010  July 2016

/ (People) people dispatched from electric power companies
ODevelopment of_frameworkFlnaI Isposal liaison c'ommlttee" 120 [ 7-Number of NUMO staft [107]
(members: president of each electric power compiny) 100 - ©
established within FEPC %0 [76] % | 8
OEstablishment and support of NUMO 16 | AL
- In October 2000NUMO was established, promoted by the 9 = = BIE
electric power companies and JAPC. 40 = N g
- Since the establishment of NUMO, support of hunesources is 20 (18] . 5 3
\ provided from electric power companies n ] J | %

> Activities for gaining understanding: Support te thational government and NUMO symposiums,
communication activities, and activities for gammunderstanding using PR tools and displays atdeHties

are in place

(QCreation of pamphlet

“Nuclear Consensus” “Radioactive Waste Q&A”

= BEEERY e
@cA

l.‘t!;

<Example of facilities with displays>

Hokuriku Electric Power
Wonder Laboratory

Kyushu Electric Power
Genkai Energy Park

TEPCO Kashiwazaki-Kariwa NPS
Service Hall

Chubu Electric Power
The Electric Museum

Hokkaido Electric Power
Tomarin Museum

|
Science Museum Geo-Lab

woJ} payoredsip sjdoad



Status of plutoniunthermal plan of each company -

» Under the principle ofrfot owning plutonium with no usage purpQssectric operators aim for
introduction of plutonium-thermal at 16-18 reactfmssure use of plutonium.

TEPCO Hokkaido Electric Power
Kashiwazaki-Kariwa NPS Tomari NPS

@@ EEEE e ]

Hokuriku Electric Power

Shika NP‘i_JE

Japan Atomic Power Company
Iga NPS

J-POWER Ohma NPS

TEPCO Higashidori NPS

Tohoku Electric Power Higashidori NPS

Tohoku Electric Power
‘Onagawa NPS

111

TEPCO F
Fukushlma Daiichi NPS

Kansai Electric Power Mihama NPS

Kansai Electric Power Ohi NPS

Kansai Electric Power
Takahama NPS TEPCO
Fukushima Daini NPS

Hajsls oAt \mi
’ » <N Japan Atomic Power
] |

Chugoku Electric Power Company Tokal No.2
Shimane NPS

Kyushu Electric Power

[Plants that have applied for
“'checking conformity to New
Regulatory Requirements

:IPlants that have gained
permission

- : Plants that have gained

105
.ﬁ' permission for change of

Kyushu Electric Power facilities concerning introduction
NPS __ _ Ikata NPS ,3‘24 of plutonium-thermal

t5 mal)

I n Operatlon I n Operatlon I n Operatlon Less than 500,000kW  Less than 1 million kW More than 1 million kW

Chubu Electric Power Hamaoka
P

Shikoku Electric Power




5. Global trend of nuclear power stations



Transition of start of power transmission and decommissioni 31

commercial reactors in the world

7

\.

~

» Nuclear power generation increased in the worldthftbe 1970s and reached its peak in the 1980aslt h

been around the same level since the 1990s.
» Decommissioning of the first nuclear power statibagan in the 1990s.

» Decommissioning of power stations that were corstdiin the 1970s will increase.

[Sourcd IAEA/PRIS

H¥

40

30

. Start of power transmission

—10 1960 1970 1980 2000
1990

-20

20 :
o wall .III|||I| | Illlllllll*lllllll'l ‘lllll
1954
/‘\ 2016

. Decommissioning




Nuclear power development in the world

35

>

There are plans to increase nuclear power staitmo@sina, Russia, India, South Korea and the U&n Rdr new
construction is especially large in China.

» In Japan, 12 units are under construction/plan&ing
* Under construction: Ohma, TEPCO Higashidori 1, Shimane 3

Under preparation: Tohoku Higashidori 2, TEPCO Higashidori 2, Namie-Odaka, Hamaackaugia 3&4, Kaminoseki 1&2. Sendai 3

(as of January 1, 2015)

L

. 1.186.0
us [ : 10,267.7 (99l units) S
France &,688.0/((58 units) 163.9
(2 unit)

| | [ .

Japan 4,426.4 (48 units) 1.600.3(12 units)
[ I '

Russid 2,519.4(29 units) 2,761.2 (26 units)

South Kore@d 2071693 uni 1.220.0
: (23 units) | (9 units)
Chingl  2,023.2(22 units) 6,076.2 (56 units)
1,424.0
Canada 19 nits)
1.270.2
Germany (9_units)
1.0862 326.0
- : . Under
UK asunits) (2 units) In operation construction/
7 1.100.0 578-0(21 units) planning
India (12 units) m’“" outputin 392.226 GW 200.810 GW.
199.2 (2 units) (431 units) (183 units)
[]]140.8
Brazil (Lunit) |

0
[Sourcd Graph

2,000

_ _ 4,000 6,000
ical Filp-chart of Nuclear & Energy Related ib32016

10,000

12,000
(10,000kW)




6. Future outlook



Value of nuclear power generation

4 )

@ After the Great East Japan Earthquake, shutdown of nuclear power is prolonggahraroheately
90% of generated energy depend on thermal power due to increase of thermal poweomenerat

» Concern in energy security = Extreme embrittlement of energy security of Japan
» Regarding environmental problems, measures foeanity greenhouse gas reduction target (Paris Aggerare necessary

» Regarding economy, electricity rate rises due togase of dependency on fossil fuel and transtboren depreciation

\ J

-~ =

O In Japan which is a country poor in resources, it is necessary to
combine various energy sources from the perspective of “S+3E".

O Nuclear power which shows excellent qualities for all of 3E is an
Important power source that cannot be left out from energy mix.




(200 million kwh)
3,000

N

~

APisus paressus9)

=
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Outlook of power generated by nuclear power %

| Capacity factor: 700*1

o
o
o

[Key]

.: Generated energy (actual)
|:| :Generated energy (projected)

o
o
o

o | ]

Ratio of nuclear
power: 20~22%

| 60 years of operation |

<

| 40 years of operation

Ratio of nuclear power:
24% (42 unitsg

Ratio of nuclear power:
12% (20 units)

2010 2015 2020 2025 2030 2035 2040 2045 2050 2055 2060 (Fiscal Year)

Faced issues

(1) Restart

(4) New construction / replacement

(2) Improvement of availability (3) Operation exceeding 40 years




Regarding operation exceeding 40 years

From the perspective of effective use of existiogver stations, power stations that have been datechto
continue operation will be operated for more th@rydars. In regard to issues of review of operatxreeding
40 years, technical issues will continue to bewdised with the regulatory authority.

(Timing of submitting application)

« Timing of submitting application is limited to “wiin 1 year and 3 months to 1 year before expiraticthe
operation period”. Since there is not much timel diné limit of 40 years of operation, if the apgation
period is revised to within 5 years before expmatifor example, construction for countermeasuasshe
systematically planned before expiration of therapen period, which contributes to safe and sure
implementation of countermeasures.

(Definition of operation period)

* In order to appropriately conduct backfit, it icaesary to take procedures for permission and appand
conduct construction work for countermeasures.tBlare shut down for an appropriate period, bugesin
is considered that there are no technical probl@mnserning degradation of facilities important $afety
during the shutdown period, shutdown period conogrreview and construction work for appropriately
conducting backfit is excluded from the operationqu



Toward long-term use of nuclear power

® In order to continue using nuclear power generation as an important power source, untiring
iImprovement of safety is the major premise.

® |n addition, first, efforts will made for restart and operation exceeding &G wé existing
power stations, nuclear power generation will be maintained in a carédé) and human
resources, technical capabilities and supply chain will be secured.

® Furthermore, since it is necessary to start efforts for new constractibreplacement from
the bottom in the future, systems with improved safety, economy and soeiptadulty
should be developed by the industry as a whole by reflecting new technical knowledge in
existing reactor design and researching and developing 4th generation nucérar.syst

*Characteristics aimed by"4eneration nuclear power system

e  Sustainability (efficient use of fuel, minimizati@amd management of waste)

»  Safety/reliability (safe and reliable operatioguency of core damage is extremely low and sdatere damage is
small, emergency response outside the site is essary)

Economy (lifecycle cost superior to other energyrses)

* Nuclear proliferation resistance and physical proo@ (difficult to be stolen since attraction talitary use is small,
resistance to terrorism is high)



