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Japan Nuclear Japan Nuclear Japan Nuclear Japan Nuclear 
Human Resource Development NetworkHuman Resource Development NetworkHuman Resource Development NetworkHuman Resource Development Network

(JN-HRD Net)
An overall framework for nuclear human resource 

development, consisting of nuclear-related 

organizations from industries, academia and the 

government of Japan, founded in November, 2010.

Network Steering Committee in Tokyo 

on March 25, 2013

Number of participant organizations:  71 (as of Sep. 30, 2013)

Outline of the Japan Nuclear HRD Network                                       



Aims of JN-HRD Net  

The Aims of JN-HRD Net are:

� To share information on Nuclear HRD and 
limited resources

� To promote national / international 
cooperation on Nuclear HRD

� To improve effectiveness and efficiency

on nuclear HRD activities

� To establish a consistent HRD system or 
program



M O E

JAIF, JEPIC (Japan Electric Power Information Center, 
Inc.), IRM (Institution of Radiation Measurements), 
IAE (The Institute of Applied Energy), NUSTEC (Nuclear 
Safety Technology Center), JANSI (Japan Nuclear 
Safety Institute), NSRA (Nuclear Safety Research 
Association), JCAC (Japan Chemical Analysis Center), 
JICC, NMCC (Nuclear Material Control Center), RADA 
(Radiation Application Deveropment Association), 
JRIA (Japan Radioisotope Association), WERC (The 
Wakasa Wan Energy Research Center), KAN-GEN-KON.

Organizations of JN-HRD Net

JINED

Atomic 
Energy 
Society of 
Japan.

JAEA, NIRS
(National 
Institute of 
Radiological 
Sciences), 
JNES.

Toshiba, Mitsubishi-HI, 
Mitsubishi-Electric, 
Hitachi GE, 
NTC(Nuclear Power 
Training Center Ltd.),
Mitsubishi-Nuclear
Fuel, Mitsubishi-FBR 
SYSTEMS.

Obligation 1) Providing information regarding nuclear HRD to this network

Obligation 2) Appointing contact person

International institutions
IAEA-ANENT, ENEN etc.

Manufacturers

Academic 
Societies

Related
corporations and
associations, etc.

Government lab.
institutions

9 power utilities
(Hokkaido, Tohoku, Hokuriku, 
Tokyo, Chubu, Kansai, Chugoku, 
Shikoku, Kyusyu), JAPCO (The 
Japan Atomic Power Company), J-
Power (Electric Power 
Development Co., Ltd.), 
JNFL(Japan Nuclear Fuel Limited), 
FEPC(The Federation of Electric 
Power Companies of Japan).

Electric Power 
Companies

Technical 
colleges

Institute of  
National 

College of 
Technology 

Tokyo Institute of Technology, The 
Univ. of Tokyo, Kyoto Univ., Okayama 
Univ., Hiroshima Univ., Nagoya Univ., 
Kobe Univ., Univ. of Fukui, Fukui Univ. 
of Technology, Tokyo City Univ., Osaka 
Prefecture Univ., Nagaoka Univ. of 
Technology, Tokai Univ.,  Kinki Univ., 
Hokkaido Univ., Hachinohe Institute of 
Technology, Tohoku Univ., Univ. of 
Aizu, Ibaraki Univ., Kanazawa Univ., 
Osaka Univ., Kyushu Univ., Shizuoka 
Univ., Niigata Institute of Technology.

Universities

Aomori 
Prefecture ,  
Oarai Town.

Local Gov.

C A O

M O F A
M E T I

M E X T

Sub-Working group (Secretariat
and related institutions only)

Submitting and discussing each project

・・・・Elementary and secondary education
・・・・Higher education
・・・・Globalization of human resources
・・・・Support for the HRD programs in 
nuclear- emerging countries

・・・・Transfer of knowledge and skills etc.

Network Planning WG
Planning, discussing and reviewing for
inter-organ programs

Network Steering 
Committee

Secretariat
(JAEA & JAIF/JICC)

Service office
(coordination, consultation)
Creating and managing HRD DB,
Transmitting information
Responding inquiries
from abroad etc.

(2013,9,30)

※※※※ 71 member are registered under JN-HRD Network

バラバラ

Establish Well-Organized and Well-Visible Body



データベース

Scheme of JNScheme of JNScheme of JNScheme of JN----HRD NetHRD NetHRD NetHRD Net

JAEAJAEAJAEAJAEA
Nuclear HRD CenterNuclear HRD CenterNuclear HRD CenterNuclear HRD Center

Government of Japan

JAIF/
JAIF International 

Cooperation Center

Japan Nuclear HRD 

Network

Hub/Secretariat

Cooperate

Universities,Universities,Universities,Universities,
CollegesCollegesCollegesColleges

Public Public Public Public 
Organizations,Organizations,Organizations,Organizations,
Regional HubRegional HubRegional HubRegional Hub

IndustriesIndustriesIndustriesIndustries

R&D R&D R&D R&D 
Organizations, Organizations, Organizations, Organizations, 

Academic Academic Academic Academic 
SocietiesSocietiesSocietiesSocieties

Students, Young researchers, Foreigners, etc.

International 

Organizations,

IAEA, ENEN, 

WNU, etc.

Nuclear Power 

Introducing

Countries

Support

E&T



Secretariat 

（（（（JAEA&JAIF））））

HostHostHostHost OrganizationsOrganizationsOrganizationsOrganizations’ ContributionContributionContributionContribution totototo NuclearNuclearNuclearNuclear HumanHumanHumanHuman

ResourceResourceResourceResource DevelopmentDevelopmentDevelopmentDevelopment NetworkNetworkNetworkNetwork

Management 

Committee

Plan

Workgroup

４４４４．．．．Internationalization  of JHRD

（（（（by JAEA））））

１１１１．．．．Elementary & secondary-level 

education （（（（by ＪＡＩＦＪＡＩＦＪＡＩＦＪＡＩＦ））））

２２２２．．．．High-level education

（（（（by JAEA））））

５５５５．．．．Overseas HRD (by ＪＩＣＣＪＩＣＣＪＩＣＣＪＩＣＣ））））

３３３３．．．．Practical-level HRD (by J(by J(by J(by JＡＩＡＩＡＩＡＩF)F)F)F)

（（（（Plan, examine and evaluate

the whole network activity））））

（（（（Decide basic policy of 

network activity））））

（（（（Subcommittee: Proposal & examination 

of inter-organ  business & activity））））

IAEA

Executive Committee of JapanExecutive Committee of JapanExecutive Committee of JapanExecutive Committee of Japan----

IAEA NEM SchoolIAEA NEM SchoolIAEA NEM SchoolIAEA NEM School

NetworkNetworkNetworkNetwork（（（（Host organizationHost organizationHost organizationHost organization））））

JAEA, UT, JAIF, JICCJAEA, UT, JAIF, JICCJAEA, UT, JAIF, JICCJAEA, UT, JAIF, JICC

The network, with an executive committee

established inside, host organizations’

cooperation, to enforce such school

Strategy review 

session

Enhance Cooperation 

with Atomic Energy 

Society of Japan



JN-HRD net. 

Web site

Japanese version

English version
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Education （教育） and Human Resource Development （人材育成）

(One discussion in Japan)

• HRD is training on 
knowledge and skills for 
a specified task 
(construction and safe 
operation/maintenance 
of nuclear power plant 
etc.) .

• Education should cover 
not only knowledge and 
skills but also humanity, 
health, culture, ethic, 
philosophy etc. 

Statement of Ms.Rie Kotani of 

Ministry of Education, Culture, 

Sports, Science and Technology 

(MEXT) on March 1st , 2007



Degree and License

• Degree (Bachelor, Master, Doctor) is based on 

Education.

• License is issued for specified task and HRD.

• University (undergraduate/graduate) issues the 

degrees.

• High quality HRD should be based on licenses. 

University Degree

HRD License



Research&Development and Education/HRD

• Major universities and institutes should perform top 
level research and development in the world.

• Large and costly experimental nuclear facilities 
(experimental reactor, critical assembly, nuclear fuel 
treatment, RI, accelerator etc.) can be constructed and 
operated mainly for research and development, 
partially for education and HRD.

• Nuclear facilities are getting older and need for 
upgrade and new construction in the world.

• Big budge for the purpose should be got by proposal 
for top level science and technology.   

• Then, education and HRD with them can continue.
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Symbol of University of Tokyo

Leaf of Ginkgo



The University of Tokyo

15

Two Nuclear Departments in Univ. of Tokyo

Graduate School of Engineering

Nuclear  Engineering Research Laboratory(NERL)

Reactor Control Division

LINAC Control Division

HIT Control Division

� taking the responsibility and converting Nuclear Engineering Research Laboratory 

(NERL) into the Nuclear Professional School

Department of Nuclear Engineering and 

Management (in Tokyo)

Nuclear Professional School (in Tokai-mura)

Education and Research 

HRD 

Large Scale 

Research and 

Development 



Timetable of Department of Nuclear Engineering and Management

Nuclear Engineering

Core Course

Speciality Course

Advanced Course

Seminars, Exercises,

Labs

Education for 

Master and 

Doctor 

Degrees



�Capacity:15

�Language: Japanese (at present)

�Most students from utilities, 

vendors, research institutes

and governments

�A few students who are not 

the employees

Students and Professors/Lecturers 

of Nuclear Professional School 

Students and Professors/Lecturers 

of Nuclear Professional School 

Students

� Professors (P5, AP5) of the University of Tokyo,

� 6 Visiting professors (5 from JAEA and 1 from CRIEPI), and

� 37 part-time lecturers, 17 special guest lecturers and many  

experimental instructors (~100 in total)

from JAEA and Japanese industries

Professors

17

HRD + Education



Curriculum of Nuclear Professional School

Practical subjects:

� nuclear power plants,

� safety, 

� maintenance, and 

� waste 

Social science subjects:

� law for engineers,

� communication,

� human management,

� ethics for engineers,

� risk and crisis

management, etc.

Fundamentals of

nuclear engineering:

� reactor physics, 

� thermal hydraulics, 

� structural mechanics, 

� fuels, and 

� materials

The first comprehensive nuclear 

education curriculum including 

socio-science aspects. 18

HRD + Education



for the operation and 

management of nuclear power 

plants

19

National Licensers

reactor engineer

Chief licensed

reactor engineer

for the operation of nuclear 

fuel and fuel cycle facilities

Graduates of Nuclear 

Professional School, who are qualified with good achievements,

are exempted to take the national examination of the licenses 

by MEXT and METI except the examination of nuclear law.

nuclear fuel engineer

Chief licensed

nuclear fuel engineer

原子炉主任技術者原子炉主任技術者原子炉主任技術者原子炉主任技術者

核燃料取扱主任者核燃料取扱主任者核燃料取扱主任者核燃料取扱主任者

FiscalFiscalFiscalFiscal TotalTotalTotalTotal UTUTUTUT----NPSNPSNPSNPS %%%%

2006200620062006 40404040 13131313 33 33 33 33 

2007200720072007 27272727 12121212 44 44 44 44 

2008200820082008 29292929 12121212 41 41 41 41 

2009200920092009 17171717 14141414 82 82 82 82 

2010201020102010 11111111 9999 82 82 82 82 

2011201120112011 24242424 14141414 58 58 58 58 

2012201220122012 16161616 14141414 88888888

2013201320132013 13131313 7777 54545454

FiscalFiscalFiscalFiscal TotalTotalTotalTotal UTUTUTUT----NPSNPSNPSNPS %%%%

2006200620062006 21212121 7777 33 33 33 33 

2007200720072007 18181818 4444 22 22 22 22 

2008200820082008 19191919 10101010 53 53 53 53 

2009200920092009 22222222 9999 41 41 41 41 

2010201020102010 23232323 6666 26 26 26 26 

2011201120112011 19191919 12121212 63 63 63 63 

2012201220122012 20202020 5555 25252525

2013201320132013 26262626 8888 31313131

Professional Master Degree 

is equivalent to the two 

licenses in Japan



� 16 Japanese version text book have almost 

been prepared and 11 of them have been 

already published.

20

Textbooks

� Six are already prepared for ENGLISH 

version publication. 

� More fours are under way.





6717671767176717



1. Nuclear Structural Engineering

23

2. Nuclear Thermal Hydraulics



U.Tokyo e-learning server is going to be connected 

to IAEA Cyber Platform this year



Shut down was 

scheduled on Mar.31, 

2011, but was really 

Mar.11.

Decommission is under 

way 

Tokai Campus of University of Tokyo

Main Office

S-band Twin Linacs

ReactorHeavy Ion Facility

Portable X-band Linacs

Research and Development



Compact 30 MeV Electron Linac based

Neutron Source in Decommissioned Reactor

6MeV Dynamic Tracking X-ray Cancer 

Therapy System  

On-site Inspection of Social and Industrial Infrastructures by 950 keV/3.95 MeV Linac X-ray sources

Nuclear Renovation Project and Outreach to Social/Industrial Infrastructure Inspection

Research and 

Development



Japan-IAEA Nuclear Energy Management School

is operating annually in Japan 

hosted by IAEA/JHRDNet/U.Tokyo/JAEA/JAIF/JICC

in June 10-29, 2012, May 27-June 10, 2013, June 9-24, 2014





Discussion at IAEA VNMU Initiative

Competency Area

Licensed Nuclear Facilities

Nuclearizing Managers

Design/Build Projects (new build or refurb) ・・・

Managerizing Engineers

We expect that IAEA forms “Global Standards of Competency Areas for Nuclear and 

Management” , and degrees and licenses can be comprehensively related to them for 

specified purposes in the world. 



Lectures of Dep. of Nuclear Engineering and Management

Advanced Nuclear Energy Radiation Safety

Quantum Beam Engineering Nuclear and Radiation Detection

Medical Radiation Technology NuclearNuclearNuclearNuclear LawLawLawLaw

Advanced Radiation Applications Reactor Physics

Beam Analysis Nuclear Thermal hydraulics

Advanced Radiation Physical Chemistry Nuclear Fuel and Materials

Advanced Nuclear Materials Nuclear Structural Mechanicals

Advanced Modeling Nuclear Fuel Cycle

Advanced Simulation Nuclear Safety

Radiation and Risks Nuclear Power Plants

Advanced Nuclear Engineering Maintenance of Nuclear Plants

Scientific Presentation Radioactive Waste

International safeguards RiskRiskRiskRisk PerceptionPerceptionPerceptionPerception andandandand CommunicationCommunicationCommunicationCommunication

International Nuclear Projects LawLawLawLaw forforforfor EngineersEngineersEngineersEngineers

NuclearNuclearNuclearNuclear PolicyPolicyPolicyPolicy HumanHumanHumanHumanManagementManagementManagementManagement

NuclearNuclearNuclearNuclear ManagementManagementManagementManagement Special Lecture on Nuclear Issues

Nuclear Engineering Internship Reactor Design

Quantum Beam Laboratory Radiation Shielding

Nuclear Engineering Workshop Radiation Application

Special Seminars NuclearNuclearNuclearNuclear CrisisCrisisCrisisCrisis ManagementManagementManagementManagement

Advanced Nuclear Engineering Project ExerciseExerciseExerciseExercise ofofofof EthicsEthicsEthicsEthics forforforfor EnigineersEnigineersEnigineersEnigineers

Nuclear Management Elements



Lectures, Exercises and Experiments of Nuclear Professional School

Radiation Safety Nuclear Crisis Management

Nuclear and Radiation Detection ExerciseExerciseExerciseExercise of Nuclear Law

Nuclear Law Ethics for Engineers

Reactor Physics Exercise of Radiation Safety and Radiation Detection

Nuclear Thermal Hydraulics Exercise of Reactor Physics

Nuclear Fuel and Materials Exercise of Nuclear Thermal Hydraulics and Nuclear Plants

Nuclear Structural Mechanicals Exercise of Structural Mechanics

Nuclear Fuel Cycle Exercise of Nuclear Fuel, Materials and Fuel Cycle

Nuclear Safety Exercise of Nuclear Safety and Analysis

Nuclear Power Plants Exercise of Core Design

Maintenance of Nuclear Plants Exercise of Maintenance Engineering

Radioactive Waste Exercise of Radiation Shielding

Risk Perception and Communication Exercise of Radioactive Waste

Law for Engineers Exercise of Communication, Risk and Human Management

Human Management Exercise of Special Nuclear Subjects

Special Lecture on Nuclear Issues Nuclear ExperimentsExperimentsExperimentsExperiments....1

Reactor Design Nuclear Experiments.2

Radiation Shielding Exercise of Reactor Operation, Inspection and Testing

Radiation Application Internship

Nuclear Management Elements



First IAEA Peer Review for VNMU at University of Tokyo

on June 9-12, 2014

Manchester University, Texas A&M University and 

MEPhI are scheduled in 2014 and others later.
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After Fukushima Accident, it is obvious that students seeking a job in the 

nuclear field are getting smaller (see figures below).  

Thus, the JN-HRD net has been conducting some activities for enrolling 

students into nuclear field (industries and R&D organizations). 

*Seminars on nuclear-related technologies & site visit of nuclear facilities for students 

*Trend search cooperated with academic society on course selection of students      etc.

Some aspects of nuclear HRD in Japan

Students minds for nuclear field

Number of Students participating in the Recruiting Party organized by Nuclear Industries

No. of participating students and nuclear organizations No. of participating students classified by their specialty

JFY

500

400

300

200

100

0

JFY





Roadmap of HDR for New Comer Countries in Japan



Integrated HRD Action Plan this decade in Japan

Internationally Competitive Research&Education in Universities and Institutes

IAEA Virtual Nuclear Management University (e-learning)

Technical Exercise/OJT/English Training in Industries

2014   2015   2016   2017   2018   2019   2020   2021   2022   2023  

Japan-IAEA 

Nuclear 

Energy 

management 

School(3w)

Weeks, Months and One Year Courses
Center

1
Experimental Exercises by Reactor, CA, Fuel and RI

Center 2

Young Engineers

Textbooks

Students Lecturers and Mentors

Practical 

HRD 

in 

Integrated 

Body

Weeks, Months and One Year Courses

Experimental Exercises by Reactor, CA, Fuel and RI

Lecturers and Mentors



Summary

• Japan HRD Network has worked effectively for 
4 years and is expected to be upgraded under 
the collaboration with IAEA.

• Education and degrees, HRD and linceses, 
research&development should be always 
carefully discussed depending on countries 
and regions.

• We are making and upgrading the HRD 
roadmap and actions in Japan.

Please, come over to Japan.



39

JN-
HRD.net

Thank you for your kind attention


