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Japan Atomic Energy Commission

* Atomic Energy Basic Act was enacted on December 19, 1955:
activities are limited for peaceful purposes, to be conducted
securing the safety, under democratic administration,
independently, making the results available to the public,
actively contribute to international cooperation

* Atomic Energy Commission was established on January 1,
1956: The Commission plans, deliberates and makes
decisions on, (1) matters relating to nuclear research,
development and utilization policies, (2) matters relating to
the coordination of the activities of the Government agencies
engaged in such activities, (3) matters relating to the
collection of information and conducting of surveys
concerning such activities, and (4) matters tasked by laws to
the Commission and such other important matters relating to
nuclear research, development and utilization.



JAEC’s tasks and commissioners

e Commission may make recommendations to the heads of the
relevant Government agencies in accordance with the Act to
Establish the Atomic Energy Commission.

e Three Commissioners, appointed by the Prime Minister with the
consent of the Diet.

* The Office of Atomic Energy Policy of the Cabinet Office serves as
Secretariat.
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Administrative Organizations for Nuclear Energy Policy

Cabinet Office
Japan Atomic Energy Commission (JAEC)
Discuss and form a plan on:

» Policy on nuclear energy research, development and

utilization

 Important policy matters on nuclear energy utilization e.g.,
coordination among relevant ministries on nuclear energy

research, development and utilization

Basic Guidelines, Decisions, Statements, Views etc.

Ministries that own individual policy matters

MOEA MEXT METI

: : : -Policy on nuclear
-Foreign policy on -Policy on nuclear
: energy
science
: -Nuclear fuel cycle
> -Nuclear fusion and

-High level RW

nuclear applications

-Fukushima Daiichi

MOE
NRA
‘Nuclear

regulation
‘N. Security
Safeguards



JAEC’s activities

e Regular meeting: weekly, open to the public
e Basic Policy for Nuclear Energy: every 5 years
 White Paper on Nuclear Energy: annually

* Decisions, statements and Views: R&D policy, Human
resource development, Fast reactor development, Light
water reactor utilization, Improving knowledge base, View
on the mid-term implementation plan for spent nuclear fuel
reprocessing, View on future research reactor facilities,
Statement on Nuclear Test by North Korea, Opinion on the
Plutonium Utilization Plans of Electric Power Companies,
Report on the Next Mid and Long Term Goal of the Japan
Atomic Energy Agency, Report on the basic concept for the
Designated Radioactive Waste Final Disposal Act etc.

 Policy information: Plutonium utilization in Japan



Nuclear Power Utilization Iin Japan

e 42 operable LWR plants; BWR and PWR

9 utilities (TEPCO, Kansai, Chubu etc.) and JAPC and
J-Power(EPDC)

 First LWR demo (JPDR, 12MWe BWR) in 1959
 First commercial plant (GCR) in 1965, LWR in 1970
* 3 Manufacturers; Hitachi/GE, MHI and Toshiba

* 3 nuclear fuel manufacturers; GNF-J, Mitsubishi NF,
NFI

e Commercial nuclear fuel cycle program by JNFL
(enrichment, spent fuel reprocessing and low level
radioactive waste disposal) in Rokkasho-mura

* Only for peaceful use, no nuclear weapon by law



Nuclear R&D institutes in Japan

B Japan Atomic Energy Agency Q{AEA)
e Experimental fast reactor JOYO
e High temperature test reactor HTTR
. Elﬁf&(&@rch Reactors and critical assemblies: JRR-3,NSSR and

* Thermal hydraulic test loops, hot labs. etc.
e Nuclear fuel cycle (backend) facilities
e J-PARC (proton accelerator)
.fr%)arﬁa,&‘pﬁﬁ%% for Quantum and Radiological Science (QST)
Merger of

. ytactlonal institute of radiological science(NIRS):Heavy ions

. Egcjcsion program of JAEA: JT-60, ITER and Broader approach

. g?]lga&%lgd&gtvc?nced Radiation Institute(JAEA Takasaki):lons

e Kansai Photon Science Institute(KPSI) of JAEA: Photons and
asers etc.

letccentral Research Institute of Electric Power Industry(CRIEPI)



Basic Policy for Nuclear Energy

» First policy paper on nuclear energy after the TEPCO Fukushima accident,
characterized as:




Changing Environment Surrounding Nuclear Energy

@ Essential to sincerely face up to the public distrust and anxiety about nuclear
energy and rebuild social confidence.

@ With full liberalization of the retail electricity market, it is pointed out that the

new competitive electric power business has made it difficult to make reliable
prediction about the future of nuclear power business.

@ Japan’s INDC intend to reduce greenhouse gas emissions by 26.0% relative to the

FY2013 level by FY2030.

@ Increased use of existing thermal power stations and introduction of a feed-in
tariff (FIT) system for renewable energy have led to electricity tariffs higher.

@ The rise in electricity tariffs has had a major negative impacts on people’s
livelihood and economic activities.
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Nuclear Power Plants in Japan (June 2018)

*9 plants restarted after
rigorous safety review
of NRA.

5 plants passed the
review.

*12 plants are under
review.

* 16 plants have not yet
applied the review.

» 18 plants were shut
down permanently,
including 4 plants which
were shut down before
the TEPCO Fukushima
Daiichi accident.

Source: METI and http://www.world-nuclear.org/information-library/country-
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Electricity Tariffs and Fuel cost

> After the Fukushima accident, electricity tariffs raised by about 30% for industry and by
about 20% for household.

> Fuel cost increased by $90 billion due to higher dependency on thermal power generation
as a result of the suspension of nuclear power generation after the Fukushima accident.
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Comparison of Electricity Charges with foreign countries
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Electricity demand and supply outlook in 2030

Electricity demand Power sources
, i Total generation:
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Source; Long-term energy supply and demand outlook, July 2015 METI
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Fundamental Issues Ingrained in Nuclear

Energy-related Organizations

'@ National culturﬁis embedde irr%gﬂ%%%ss%?d social

\

tructures and atfects the wor
FnovaTuafs and the acttlwtles of organizations.

€ The unigue mindset and grou thmIT mJaRan, the
gressure conform tacitly or forcibly to the
inion of the majority, and the tendency to
aintain the stat :i c#]m are all very strong, and
they can be a problem.

@ As 3 result of the]§ub-o timizationdpf inforrr}a jon
1ar0||n LN fterms of the contents and scope, Tru Y
sgre%% information does not get appro;?rlately

Recognizing those characteristics, nuclear energy-
reFate%Inor agnEzatsl'on ﬁav to ,talge drastelc steps ﬁy
iImprove their way of conducting their works.

‘m:m
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Basic Objectives of Nuclear Energy Use

(‘

.

Appropriate use of nuclear energy is necessary, while
thorough risk-management by responsible regime is
precondition.

1. Fukushima Accident: Seriously reflect on the accident and
lessons learned.

2. Nuclear energy, addressing global warming issues and people’s
livelihood and the economy

3. Nuclear energy in the global context
4. Peaceful use of nuclear energy: enhancing non-proliferation and

security regimes
5. Rebuilding public trust, as a major precondition

6. Steadily pursuing decommissioning and radioactive waste
disposal

7. Improving quality of life through the use of radiation and
radioactive isotopes

8. Strengthening the foundations for the use of nuclear energy




Important initiatives and directions

Continuous improvement of safety

Economic and safety improvement coexist in USA by
Industry’s risk management and improvement of regulation

US nuclear power generation increased 50% and reactor accidents
decreased 1/30t" since 1989, 10 years from the TMI accident.
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International comparison of Facility Utilization Rate

» In the United States and South Korea, the facility utilization ratio of nuclear power generation is about 90%.
» the utilization rate of Japan before the Fukushima Accident is about 70%.

[Trend of facility utilization rate of nuclear power generation ]—_' o
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Outline of the Utilization of LWR in US

~Structure for Managing risk by US nuclear power companies~

Common Goal :Enhancement of Nuclear Safety

Research Commission

DOE
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between domestic and overseas
Submit a result
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(Nuclear Energy Institute) (Electric Power Research Institute)
Budget and Staff ® Improvement of safety level through
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. iﬁﬁﬁlﬂiﬁ:é ; Submit
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( @DPromotion of Voluntary efforts > WANO
f y

or safety improvement by the Industr (World Association of Nuclear Operators )

HE EERIFIILT—AESRENEE2RE2EEN (FR25F4A238) & ICHRERER
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Japanese industry efforts on safety improvement

» Nuclear power companies are promoting efforts to improve safety through peer
review toward building autonomous systems for improving safety.

==| Electric Power Companies [~"! ===eececcceccee=== JANS} [==========auum

Construct and Operate

the System of Risk Excellence Guidelines

: Peer Review in the future)
Maintenance of PRA

*Develop and prepare the Risk Management

which is one of tools of RM

*HRD (shift to NRRC in the future)
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Collaboration Program of Nuclear Energy

related Organizations

Vision: Improvement of Knowledge & Technology Base
Deepening Public and Experts’ Understanding
Improvement of R&D Management
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Increasing public information

with evidence in Japanese
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Providing Public with Policy Information

€It is common to provide public with easy-to-
understand information regarding nuclear
energy policies in the U.S. and the UK.

@ Such sufficient effort has been not made in
Japan.

€ Each ministry and agency in Japan is also
expected to provide policy information on HP
etc.

@ JAEC published “utilization of plutonium in
Japan”. (ref1)

[ref.1] “Plutonium Utilization in Japan” :
http://www.aec.go.jp/jicst/NC/about/kettei/ketteil71003 e.pdf
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Public communication

e Informing the public (push-type activities) does
not necessarily promote their understanding.

* Preparing knowledge-based information and
evidence-based policy information and making
them available to the public constitute the
infrastructure for communication.

Stakeholder* dialog/engagement (pull-type
activities) is necessary. It has been conducted in
UK for geological disposal facility siting and in
USA for environmental clean-up of legacy
facilities for nuclear weapon production.

e Learning the lessons will promote our
understanding of the complex, multi-disciplinary
characteristics of the communication.

*Stakeholder: a person, group or organization that has interest or concern.



White Paper on Nuclear Energy 2017

Published 2016 version for the first time since
March 2010. 2017 version in July 2018.

Publish annually.

Special Chapter: Nuclear Communication

Chapter 1 Recovery and reconstruction of Fukushima and
continuous safety improvement

Chapter 2 Nuclear energy utilization and global warming
Chapter 3 International and domestic activities
Chapter 4 Peaceful utilization and nuclear security
Chapter 5 Reconstruction of public trust

Chapter 6 Decommissioning and radioactive waste
Chapter 7 Utilization of radiation and radioisotopes
Chapter 8 Strengthening the foundation

:Descrlbmg overall picture of nuclear energy use.

Reference: http://www.aec.go.jp/jicst/NC/about/hakusho/index_e.htm
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World Energy Scenarios 2016
THE GRAND TRANSITION, 3 scenarios

1. Market driven (Modern Jazz)

2. State policies (Unfinished Symphony)
3. Patchwork  (Hard rock)

Critical uncertaintics

Market
 Modern Jaxx
High success (“Uplands™)

What are dominant ‘tools for action'?

Pre-determined

Grand Transition Unfinished
nfinis

» Slowing population growth State Policics Symphony

« Range of new }

How successful is the world
in achieving sustainable
economic growth?

technologies

» Appreciation of

new pfuneta ry
boundaries

o ST i B e i Patchwork of state policies and markets Herd Rock

Low success (“Lowlands™)

Source: The World Energy Council
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Reduction of CO2 emission
Patchwork (Hard rock) fails the reduction

e 41 3
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Nuclear power increases for all scenarios

,but smallest by market driven scenario (modern Jazz)

Nuclear power needs policy for recovering large investment
It is not logical to exclude nuclear power, if serious about global warming

Modern Jazz

B0, 0o

. == | Unfinished Symphony

[E3

Hard rock




Nobel prize laureates in Nuclear Field

» Nobel laureates by research in the field of nuclear energy / radiation account for more
Ehan 25% in the physics awards and about 15% in the three awards_of natural science
(physics, chemistry, physiology and medicine). Research in those fields has given a great
influence on the development of the science and technology.

M.T.F. Laue(1914) — W.H. Bragg = P.J.W. Debye(1936)  H.A. Hauptman
| Discovery of X-ray diffractionI— W.L. Bragg(1915) Invention of X-ray diffraction powder J. Karle(1985) A.M. Cormac_:k
W.C.Rontgen.(1901) Research on crystal Structure using X-ray method _ Establishment of direct crystal structure detdmizatdh Hounsfield(1979)
Discovery of X-ray | — J.D. Watson . J. Deisenhofer Development of X-ray CT
H.J. Muller(1946) F.H.C. Crick(1962) [~ D.M.C. Hodgkin(1964) 4 R Haber
Discovery of artificial mutation by X-ray M.H.F. Wilkins ﬁgggsr;?nsﬁlgﬁﬁgmal material H. Michel 1988) Elucidation of the mechanism of photosynthesis

Discovery of the molecular structure of

ectron/Positre J.J. Thomson(1906) == A HCompton.(1927) = L.W.D.Broglie (1929) m= C.J. Davisson = E. Ruska(1986)
Discovery of electrons Discovery of Compton effect Discovery of electron wave nature G.P. Thomson(1937) Development of electron microscope
- Discovery of electron
C.T.R. Wilson (1927) | P.A.M. Dirac (1933) amracton -
, . . . — — C.D.Anderson (1936) P.M.S. Blackett (1948)
Invention of Wilson mistbox Positron and antiparticle prediction
Discovery of Positron Discovery of electron-positron pair creation
J. Chadwick (1935) C.G. Shull
Discovery of Neutron E.O. Lawrence(1939) Discovery of cyclotron B.N. Brockhouse (1994)

|O n I Development of neutron diffraction / scattering method
Beam/Isotope G.D. Hevesy (1933) W.F. Libby(1960) M. Calvin(1961) — R.S. Yalow(1977)
Research on photosynthesis

i i Establishment of dating method By radioactive carbon .
Establishment of isotope tracer technology g Yy Development of radioimmunoassay method

J 1 by radioactive carbon
Electromagnetic waveg | F. Bloch P.A. Cherenkov P.C. Lauterbur
i E.M. Purcell (1952 I.M.Frank P. Mansfield (2003
Neutring (1952) —I( ) T Kajita (2015)

Development of nuclear I.E. Tamm(1958) M. Koshiba (2002)

magnetic resonance method

Development of magnetic resonance
Space neutrino detection tomography (MRI)

¥ Mass for neutrino

|. Joliot-Curie

Discovery of Cherenkov

Radioactive Materia AH. Becquerel(1903) = P.Curie —_E- Rutherford (1908) = F.Soddy(1921) J.F. Joliot-Curie (1935)
Discovery of radioactivity M.Curie(1903) Research on collapse of Research on radioactive materidee—— : —
— elements and radioactive Research on the origin and Creation of new radioactive isotope
M.K_.E.L Planck Research on Radioactivip R Y Nambu
. _ INCELT W.K.Heisenberg E.Schrodinger H.Yukawa(1949) :
Theoretical physics (1918) - ng|)-|22 Bohr = (1932) - (1933) T. Masukawa
Research on thermal radiati ( ) T.Kobayashi(2008)

Founding of quantum mechanics  Discovery of a new form of Prediction of existence of meson -
atomic theory based on the theoretical study of CP symmetry breaking
nuclear forces

Energy quantum hypothesis Research on radiation from the
structure of atoms and atoms

Source: S. Okada, the 4th JAEC Regular Meeting documents (2017)
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