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The Evolution of Nuclear Power
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Nuclear renaissance -
Trends in Russia
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Plenary Session Xl Intern Conference on Nuclear Power Safety and Nuclear Education, 30 Sept-2 Oct, 2009, Obninsk,
Russia
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Global Challenge of Nuclear
Education

» aging of nuclear personnel

 increasing demands in nuclear specialists in both developing countries (expanding
nuclear power) and developed countries (closing fuel cycles)

* lack of experts in developing countries

 unattractiveness of technical sciences
(in developed countries )- «hard sciences»- are really hard!

sspecifics of nuclear power technology “globalness” and long consequences
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Response in the USA @
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Investments vs Results’:

Status of Nuclear Engineering Education

Trends In Enroliments

30 2000 Figure I: Historical Comparison of Nuclear
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Conclusion : Inertia of university system

* Sekazi K. Mtingwa (Masachusets Institute of Technology) U.S. Workforce and Educational Facilities
Readiness to Meet the Future Challenges of Nuclear Energy Proceedings of Global 2009,Paris, France,

September 6-11, 2009
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«Bottle neck» of nuclear eduaon
(conclusions of the A)
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IAEA Technical Meeting
g .;% on the
v’ Role of Universities in Preserving and
X ___;’_?4’;‘:" Managing Nuclear Knowledge
| A E A 1014 December 2007, IAEA HQ, Vienna, Austria, Room C 02 |

Intarnational Atomic Energy Agency Scientific Secretary: Pater J. Gowin

Conclusions:

The “bottle neck” is lack of professors
(not students!)

To become professor requires about 12-15 yrs!
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Challenge of Education&Training in Nuclear Field G’
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Nuclear

Bologna Process renaissance

General Self-Identification of Russian Nuclear Engineering:
Education as one of the best since Russia is keeping position on
the top of the list of leading nuclear powers

1. Global challenge of E&T



Consortium of Nuclear Universities in {.3
Russia

Tomsk\Politechnic University (TPU)

lvanovo Power Institute

Ural Sate {Technical University

Bauman Technical University-Moscow

Moscow Power Institute (MEI)

1. Global challenge of E&T



Professional E&T of NPP Personnel e.’
(the case of Russia)
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Reactor unit supervisor

Shift engineer
Engineer
. 5-5,5 yrs X ;2_3 yrs ) 2-3 yrs T< 3-5yrs S
Education On-the-job-training

To become reactor unit supervisor requires about 12-15 yrs!

Similar to professor!!!

1. Global challenge of E&T



Challenge of nuclear E&T 6’

The urgent need to modify nuclear education in
the universities

The urgent need to meet the increasing demands
in NPP staff for emerging nuclear power
programmes in developing countries
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Infrastructure development.
international forums

Recent

in cooperation witl

|,

EURDFEAN
COMMISEIDN

NSSG - Nuclear Safety and Security Group
The Italian Presidency

I
ri=maticnal At
Energy Agency

International Workshop on Nuclear Safety and Sec
Education and Training in Countries Embarking o
Expanding Nuclear Programmes

Bologna, Italy
8-9 October 2009
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Eallan haioral Agency Tor
New Techroiogies, Enengy
and Susialnable Economic
Devicpment

International Conference on
Human Resource Development

for Introducing and Expanding
Nuclear Power Programmes

The 2 Special Event

9 to 12 February 2010

Cosponsored by the Governments of
United States of America

orzanized by the European Nuclear Education Network Association
“MNeeds and strategies on Education &Training for increasing Nuclear Power Production™
Ljubljana, Slovenia, 4 March 2010 ar 14-15h

WORKSHOP ANNOUNCEMENT
2. Specifics of infrastructure development
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|AEA resource in support of
Infrastructure development
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Ty  Infrastructure Support for Member States
Interested in Nuclear Power

Nuclear Power
Engineering Section

Abaut Mermber States that are considering the introduction of nuclear power face the
‘ "uﬁl challenge of building the necessary national nuclear infrastructure for the first

Nuclear Power Flant (NPP). The IAEA response to this demand is provided
through increased technical assistance, missions, workshops, and with new
and updated technical publications.

ocurments

Datahases

Main activities, resjits
it Technical cosperation (TC) prajects remain the primary means of delivering
assistance. Each project can generate multiple missions, meetings and
documents, The TC mechanism also provides planning and management tools
and specific squipment including simulatars for training that aim at assisting in
the building of the country’s nudlsar pawsr infrastructure.

Intsgrated missions consisting of experts from different IAEA Departments
ensure a holistic approach to national infrastructure development. Their
abjectives are to identify the needs and gaps, explain the IAEA guidsnce
publications and available services, and discuss future actions.

Echnologies

Warkshops provide platforms for discussion of the main issues related ta the
preparation required to introduce nuclesr power and enable the [AEA and
supplier cauntries to develap a comprehensive understanding of the concerns
and needs of Member Statas.

Hew and updated publications provide guidance and practical examples for
developing infrastructurs for introducing nuclear powsr technolagies. They
also help to undertske generic and country-specific assessments to address
infrastructure status and needs for Member States that are interssted in
introducing nuelear power,

Infrastructurd

Ecsnomic +nd Financing

re Search this site Go

*More information
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Chart
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IAEA Publications

Reactors in Operation
Worldwide
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vol. 6 No. 4
(December 2009)

Previous Issues
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Power Profiles
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Expectation from the side of recipeint 1/{:’

Technical Meeting

. POCATOM
Tonical Issues on Infrastructure Development:

Managing the Development of National Infrastructure for Nuclear Power
Vienna 9-12 February 2010-02-09

EXPERIENCE ,LESSON LEARNED
and RECOMMENDATIONS

1. Vendor should provide a Vision to the New Comer

The new comer countries need additional information 1n
terms of semyinars frainings & courses from vendors.

| ]

3.  The information regarding Operators and Regulators should
be provided by Vendors or the corresponding organisation of
the country of the Vendor

4. The local professional institutes should be involved to impart
knowledge as per vendors requirements

Lh

New Comer countries want proven technologies

6. The cost of NPP must be discussed per technical
requirements of the country depending on what they actual
- want

2. Specifics of infrastructure development |
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Technical Meeting

Tapical Issues on Infrastructure Development:

Managing the Development of National Infrastructure for Nuclear Power
Vienna 9-12 February 2010-02-09

POCATOM

Group: 4 NPP Vendors perspectives

4. RECOMMENDATIONS

1. Newcomer countries should consider working with countries with
similar experiences in importing country-of-origin standards, codes,
regulations, etc. (i.e. Spain importing US NRC processes for its first
unit).

2. Once the technology is chosen, the host country should consider

Jmplementing a training program In close cooperation with the

regulatory authority, as well as the operator, from the country-of-origin.

3. In order to create a viable and practical localization plan, the host
country must work with the vendor community to understand supply
chain and human resource needs / opportunities, while at the same
time doing an assessment of host country capacities, capabilities, and
quality standards.

4. The host country will also need to involve its industry in the
development of the plan, and provide access for such industry to the
vendor community.

TM/WS — Breakout session 9-12 February 2010 5 —
2. Specifics of infrastructure development |




IAEA recommendations 6’
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IAEA recommendations

2. Specifics of infrastructure development

Nuclear Safety
Infrastructure for a
National Nuclear Power
Programme Supported by
the IAEA Fundamental
Safety Principles

INSAG-22

A REFORT BY THE
INTERNATIONAL NUCLEAR SAFETY GROUP

INSAG

O

POCATOM




Technical Meeting
Topical Issues on Infrastructure Development:
Managing the Development of National Infrastructure for Nuclear Power

Human Resource Development (&)

IAEA
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Potential of Russian System of

Continuing
Education&Training in support
of HR development

for new entrants




Training on sites 1/2 Q
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| ROSENERGOATOM CONCERN OJSC

—® Department of NPP operating personnel training

Department of NPP maintenance personnel
training

Department of general training

Department of software development

Administrative department

Department of training support

3. Potential ‘ 22
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B
Training on sites 2/2 "’

¢ Annual training of the NPP personnel.
= Operating personnel — 80-160 hours

(36 hours of practical experience with the use of full
scale and analytical simulators)

™
i

= Other categories of NPP personnel — 20 hours

D 3\ f?"li; e

3. Potential
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Qualification upgrade 1/3 O
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Qualification upgrade for NPP managers and
specialists is provided once in 5 yrs In

Institutes for continuing education and
training

Faculties of advanced training (associated
with Universities)

Training centers of JSC «Atomtechenergo»

3. Potential ‘ 24



B
Qualification upgrade 2/3 ‘c’
«Atomtechenergo»
VVER , | , RBMK
Novo-Voronezh Training Center Smolensk Training Center
Functions:

* Training and qualification upgrade of managers, operating
personnel, maintenance personnel, instructors

 Development and upgrading the training systems for NPP
personnell

 Development and implementation of instructional technologies

3. Potential ‘ 25



Experience of “ATOMTECHENERGO” Q
Training Center — Novovoronezh

Number of trained specialists 1972 - 2008

2 Russia and CIS
' countries

20200

Bulgaria

3. Potential ‘ 26



Training of NPP Personnel {_3

(including on-the-job-training in the reference Russian NPP)

POCATOM

Desian of Completing the
esign ot development of E&T
on-site training
center programmes
\ \ \
License for NPP Task order for Start for Completing License for NPP
construction Full Scale ||construction of Full| Preparation for Start of Full operation
Simulator Scale Simulator | adjustmentand | |Scale Simulator
/ start up
/ \ Cons uction of on-site- tralnl center adj\/stment eactor startup
Start 2yr 3yr 4 yr 5yr

Practical
experience

Theoretical
courses

General Traiing Certification

(Russmn

Educational program corresponds to the licensed requalification
program (equivalent to higher technical university education) > 500 hr

3. Potential ‘ 27



Practical example
(development of training
course In CICET to support
capacity building in new
entrants)




Russian organizations involved in training course <.’.
development

POCATOM

NUCLEAR ENERGY COMPLEX

State Corporation “Rosatom”

Dpt of Human Resource
ROSENERGOATOM

’ L\
>Development of -l » Development of

training courses CICET the on-the-job

: Methodology training
International ) Conter programmes

Training Center NPP

GIDRO
PRESS Sub- CICET
RIAR B contructors branch

NPP

ISTC : training
RMTC AEP »Development of course materials based on

IBRAE SAT approach
MSZ

center

4. Practical example ‘ 29



Course development: cooperation with industry u,

Bid invitation AEP (Moscow),
ROSENERGOATOM

Site qualification
AEP (Moscow),

ROSENERGOATOM

Characteristics and design of

nuclear fuel “Gidropress”, RIAR (Dimitrovgrad), MSZ,
Nuclear Safety Institute (IBRAE, Russian Academy of
Science)
ROSENERGOATOM

Security and Physical
Protection of NPPs

ISTC (Obninsk), RMTC (Obninsk),
ROSENERGOATOM

4. Practical example ‘ 30



Course development platform SAT u’
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anaging Human in the Field of Nuclear Energy NG-G-2.1 ‘ 31

4. Practical examplelv|



Example: Site selection & qualification

O

POCATOM

Objectives:

(determined by Egyptian group)

To train personnel,

Particularly the trainers on Preparation of Site

Qualification report

Modules of the Course proposed by Russian Group State approved
o — Certificate
Training course :> Examination l:> of completing
(108 hr) (2 hr) the training
course
Required education level of trainees:
BS degree in environmental
chemistry&engineering
MS in engineering.
| 32
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B
Site selection & qualification ‘.’
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Topics proposed by customer Modules of the Course proposed by Russian Group

Nuclear safety fundamentals, Russian reactor technology and NPP system design
requirements, and guides with
special reference to site

Radiation & Environmental safety

Basic site Safety culture

characteristics&requirements

Site selection and qualification guidelines:
international standards and Russian experience

Site criteria and objectives of
evaluation Probabilistic safety analysis

Hazard evaluation Guidelines to prepare site qualification report

(natural&human induced events

External human induced events in site evaluation

Evaluation of the impact of NPP : _ —
in the surrounding region Seismology | Licensing issues I

Migration of radionuclides (hydrogeology and ‘

Methodology of source term

evaluation atmosphere)

Environmental radiological pre- I Social and economics issues I
operation and post-operation —— | Nuclear legislation: international guidelines and
programmes Russian standards

4. Practical example L | =— Recommended by Russian group ‘ 33




Conclusions Q

HR development for nuclear infrastructure of new entrants
relies on the training system existing in vendor countries

The priority is to train personnel for regulatory body, operator
and NPP owner organizations

Advanced training courses are available for potential recipients
of Russian nuclear technology.




Thank You
for Your attention!
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