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Education and Training

» Education is the delivery of knowledge, skills,
and information from teachers to students.
Education usually ends with a diploma.

= Training is the process of creating competence
through a systematic learning and practical
exercises from an experienced trainer to an un-
experienced trainee. Training is usually
certified.




Nuclear Power perspective

Nuclear Power development
requires very specific
competences, based on
knowledge and
understanding as well as on
skills and behavior.

Nuclear power needs
strong nuclear safety
culture world-wide.

With new countries
establishing programs for
introducing nuclear power
the demand for
harmonization becomes
ever more important.




History and Present

Chernobyl

STAGNATION ®

6
- S

[year]




The Nuclear Workforce Issue

(mature countries)
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Nuclear Competence

Nuclear — Profound
Education .
A understanding of nuclear

science and technology..
Nuclear ]
i Nuclearized — Good

knowledge of nuclear
Nucie SRS implications of other

competencies.

2 Nuclear-aware
Training

Nuclear aware — Basic
knowledge for safety rules
and practices in nuclear
area.




Specialist areas needed

Design, Process Radioprotection Chemistry
= ) 10% 2% Environment
peratlons\ /‘/ o
25% .
calculation code&
Signal processing
2%
Instrumentation and

Electromechanical Control

11% 15%

Civil engineerin
6g% © Nuclear Safety, Fuel,

Neutron physics

Metallurgy, Structure 14%

of materials, Non
Destructive Testing

11% Need of skills for NPP Design,

Construction, Operations, Dismantling,...
goes beyond pure nuclear education and training




Milestones and competences

Ready to make a decision on whether or Ready to Ready to commission and
not to introduce nuclear power invite bids operate the first NPP

Initial site Issuance of the Contract
survey nuclear law '

Issuance of
safety Application for

construction license

requirements
needed for bid
specification

Environmental
impact
assessment

Issuance of the
construction licence

First concrete

|
| Fuel delivery
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HR involved in NPP construction and
operation

A first nuclear plant
Profes:s!onals, ‘l' plant
Technicians | commissioning:-..,
& Craftsmen €« n
Requirements '
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commence
construction

award of
40-50 contract commence |

i . commissioning .
professionals to build 9 : S
required for i second
nuclear power letter K : nuclear plant

programme of intent

planning

& project

pre-planning —> . . N—

| | |
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20062 20107 plant construction
bid
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pre-project
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o 1y g roject implementation .
decision to build first nuclear plant proj P commence operation




Vocational
Pipeline

Government
(Policy & Funds)

Professional
Pipeline

Stakeholders

Vocational/T
echnical
Schools

Training

!

Skills

Knowledge

|

Education

Professionalism

Competent
Worker




Time to build competence

Times for establishing nuclear engineering competence

Industry

State's supervision

Research

University

Years

Source: 5. Griffiths, J. Royen: Assuring future nuclear safety competence ©, NEA News 2000 - No. 18.1

I F I Institute of Materials Science | [rr'
m Universitdat Hannowver Prof. Dr.-Ing. Friedrich-Wilhelm Bach S

W, 2003




Benchmarking nuclear education potential

ANALYSIS OF CURRENT
POTENTIAL

Data from K4D platform of the World Bank and UNESCO




South East Europe
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Newcomers and Mature

B Nuclear Science

B Physics and Mathematics
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Newcomers and Mature
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|JAEA resoures supporting
Nuclear Education

] RB/EB

Fellowships, SVs,
(Training Courses)

(Workshop/Meetings

I I I I I - Total
0 |

2004 2005 2006 2007 2008

Year -
RB/EB estimated at 10 Million US$




Managing the Future

Networking Nuclear Education

“...Networking education should be further made more efficient by interlinking
networks and sharing best practices on a global scale...” SAGNE, 2010
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KUSTAR Bariloche Nuclear
Centre LANENT

To provide a forum to exchange the policy and strategies for nuclear education and training and to
facilitate the regional and interregional cooperation to share educational experiences and resources:

* The Asian Network for Education in Nuclear Technology (ANENT)

* The European Nuclear Education Network Association (ENEN)

* The Nuclear Technology Education Consortium (NTEC)

* The University Network of Excellence in Nuclear Engineering (UNENE)

* African Regional Cooperative Agreement - Network for Education in Nuclear Science and
Technology (AFRA-NEST)

Regional Cooperative Agreement in Latin America and the Caribbean (ARCAL) - Bariloche
Nuclear Centre in Argentine

IAEA

Internationa al Atomic Energy Agency
1




Nuclear education

The Students
The Teachers

Courses and
textbooks

Infrastructure(
R&D)

Nuclear facilities
Outreach to society




Nuclear Education

social dimension: equitable access and
completion;

lifelong learning and employability;

student-centered learning and the teaching
mission of higher education;

education, research and innovation;
international openness and mobility;
= funding.

NKM Program 2008/9




Challenges

* The identification of the knowledge gap in a
sufficiently precise and predictable way so
that effective short- and long-term measures
can be defined to adapt the nuclear E&T
programs to the needs in a sustainable way.

Closer relationships between universities
and nuclear stakeholders needing new
human resources are a key factor for the
further evolution of academic courses;




Challenges

» Meeting the rapidly growing need for highly
qualified trainers and university professors
capable of educating and training a new
generation of nuclear workers at a high level of
excellence.

Developing sufficient middle management
training capacity, through appropriate nuclear
education and training programmes, to satisfy the
rapidly growing needs imposed by the expected
pace of nuclear renaissance and the growing
number of new plants.




Challenges

= Ensuring the availability and effective use
of specific infrastructure for nuclear
education and training such as training
reactors, experimental and radiochemical
facilities, simulators, and e-learning software.
Transnational access to such infrastructure
needs to be improved taking into account
significant differences in the national
conditions in the different Member States.




Harmonization

"Harmonization" is the name given
to the effort by industry to replace
the variety of product standards
and other regulatory policies
adopted by nations in favor of
uniform global
standards.(Wikipedia)

Considered in the case of IAEA
Harmonization of E&T will stand
for comparison(benchmarking) of
nuclear educational standards,
learning objectives, curricula,
training materials, methodology,
regulatory practices and
requirements etc. with IAEA
recommendations and guidance
and providing a uniform global
educational approach between the
vendor countries.




Our main challenge ...









