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1. Introduction:
Glance at “Rosatom”
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State Atomic Energy Corporation Rosatom — NEPIO in Russia

Responsible for implementing the Federal Nuclear Policy

Rosatom assistance to embarking states is based on its own experience
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Essentials of HRD in Emerging Nuclear Countries

Phasing the Training Programme NPP Staffing options (person/MW)
(1.1)
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Personnel for Nuclear Programme (operating personnel, mid-level and top
m Nuclear Energy Program Implementing managers):
Organization (NEPIO) — 50 persons up to 200 persons per 1 unit
m Regulatory body (RB) — 70 persons up to 300 persons per 2 unit

m Operating organization (0OO) —
150 persons

Total: 270 persons/country —

training in Russia
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2. ROSATOM: Meeting the Expectations of
Embarking States
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Forming the Pool of Russian Experts to Support the Nuclear
Infrastructure Development in Embarking States

m Objectives: Obninsk, ROSATOM-CICE&T 3-7.12.2012

O To build up a group of Russian Experts for providing
assistance to embarking states.

O To learn the essentials of the IAEA approach and
recommendations and National nuclear power plans

O To work out the guidelines for each infrastructure
element

O To establish interaction and understanding between
Russian Experts and their international counterparts
on NIl issues

m Outcome:

O Road map for each element of NI: structure,
functions, forms Training courses, E&T Services,
Internship, On-the-job-training

O Assistance in development of regulations,
«strategies & plans», etc

Participants:
O Specific solutions: «Centers» based on Russian 4 - international (Bangladesh, Belarus,

experience Vietnam , IAEA)
22 — Russian experts
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Workshop for NEPIO oriented to WWER Technology

= Objectives: Obninsk, ROSATOM-CICE&T, 1-5.12.2014

O To exchange views on the priorities and needs

O To reach common understanding in the organization of work

O To show by examples how NI functions are supported by
technical “centers” in vendor country

O To initiate interaction between WWER users as a mechanism
for newcomer to accumulate required competencies

m QOutcome:

O This is the first-of-a-kind Workshop organized in Russia that
provided senior NEPIO managers with the info on

» Rosatom services in the area of NI;

> Selected Russian experts (their names, affiliation, work
experience) who could support in the development of the 19
NI issues considered in the IAEA NI guidance ;

> Russian experts (their names, affiliation, work experience) in
specific areas of
= NPP construction and services at all the stages of NPP cycle;

* Training for NPP construction and operation phases; Participants:

= Russian computer codes for safety analysis 17 - international (Bangladesh, Belarus,
= safety culture; Jordan ,Turkey, IAEA)

=  metrology; 24 — Russian experts

=  psychophysical support of NPP personnel
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Workshop for NEPIO oriented to WWER Technology
Conclusions&Recomendations

L National NI development requires a dedicated state programme Obninsk, ROSATOM-
with allocation of the necessary resources; CICE&T, 1-5.12.2014
O Special role of NEPIO is to initiate, promote and control the 2
development of such programme;

O Sustainable organizational structure of nuclear power programmes
with clear responsibilities, authority, power and resources has to be
established to support NPP introduction in newcomer countries;

O The format of the Workshop is useful for information exchange and
sharing experience accumulated during NI development between
vendor state (RF) and the countries oriented to WWER technology;

O Practical support provided by vendor state in developing the NI in
the 19+ areas is an important prerequisite of the national \
infrastructure development; B ‘

O Training centres, emergency preparedness centres, information
centres and crisis centres are obligatory for NPP operational
support.

O IAEA is expected to facilitate trough TC programme and establish i
interregional project to consider specifics WWER technology (safety, -
licensing process, nuclear fuel cycle, etc)
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|dentified Priority Issues for Development of NI
( Workshop for NEPIO oriented to WWER Technology, ROSATOM-CIAE&T, Obninsk, 01-05.12. 2014)

Total

¢ Human resources development

¢ Regulatory framework

I

¢ Nuclear safety

I

¢ Management
e Legislative framework
e Computer codes

I

e Safety culture

e Electrical grid
7

¢ Funding and financing
* Nuclear fuel cycle

e Environmental protection

I

e Safeguards
e Security and physical protection

I

¢ Radiation protection
¢ Radioactive waste

I

* Emergency planning

I

* Site and supporting facilities

Top-5 issues

e Human resources development

e Regulatory framework

e Nuclear safety

¢ Management
e Legislative framework
e Computer codes

e Safety culture
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Expectations of the Newcomer Countries
from the NPP Vendor

Technical Meeting: Topical Issues §
on Infrastructure Development
Vienna, 9-12 February, 2010

| R

L

Vendor should provide a Vision to the New Comer

The new comer countries need additional mformation 1n
terms of seminars. trainings & courses from vendors.

The information regarding Operators and Regulators should
be provided by V endms or the corresponding organisation of
the country of the Vendor

The local professional mstitutes should be involved to impart
knowledge as per vendors requirements

New Comer countries want proven technologies

The cost of NPP must be discussed per technical
requirements of the country depending on what they actual
want
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http://www-pub.iaea.org/MTCD/Meetings/PDFplus/2010/39798/39798_photo.jpg

Expectations of the Newcomer Countries from the NPP Vendor
to Develop or Strengthen Particular NI Issue

Workshop for NEPIO:

Priorities: _ d
Obninsk, 1-5 December, 2014

Expert missions

Personnel training

Recommendations to the Russian side:

= Provide with trainings, fellowships, consultancy service in the area of HRD,
Financing, Regulatory framework, Safety, Management, Computer codes, Safety
culture, etc.;

= Assist in preparation of an action plan for cooperation;

= Arrange for a joint needs assessment mission to identify and prioritize the
training needs.
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How to Meet the Challenges

Challenges: Workshop for NEPIO:
Obninsk, 1-5 December, 2014

= Language barrier;
= Lack of competent human resources;
= Lack of availability of the training materials, software, tools

and codes in English.

Recommendations :

= Frequent meetings, workshops, visits etc.;
= Sharing knowledge and experience in various fields of NI development;
= Establishing working group in each milestone;

= Setting up a detailed structure on how to setup a nuclear programme in an
embarking country;

= Providing train-the- trainers approach
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3. Training Solutions:
Planning&Implementation
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ROSATOM Phase Based E&T Solutions

Purpose:

to provide support for embarking states

on how-to-become-the-knowledgeable-customer
at each phase of nuclear power programme
development

Targets:

O
O

18t NPP project
Eap
2
Eichla
H I
H <
i .

. . . ion ilm aaaaaa I dagomissioning
Nuclear infrastructure organizations; : >°’“"“‘
Organizations involved in the process
of localization (service organizations, technical support organizations, universities,
etc)

m Products&Services:

O

OO0OoOooao

O

Workshops to provide information on nuclear power technologies& associated
services in embarking states1-2 days);

Short-term training courses for skilled national personnel (1 week - 1Imonth);
Middle-term courses for building specific competencies (1-6 months)
Long-term training for key personnel (1-3 yrs)

University education in Russia (2+ years)

Support of training localization (var)

Consultancy (var)
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Signing Practical Arrangements Between ROSATOM
Subsidiaries and the IAEA

19.09.2011 m Objectives:

O Rosenergoatom, CICE&T and IAEA
reached understanding that
enhancing interaction between
them requires cooperation in the

following areas:

O Exchange and dissemination of
information, including release of
joint publications;

O Mutual support in establishing
training courses to develop human

Left to right resources for countries embarking
V.G. Asmolov, First Deputy of General Director on the way of developing nuclear
of Rosenergoatom; POwWEer;

A.V. Bychkov, Deputy Director General of the = Organizing joint m|s§|ons to evéluate
IAEA, requests from recipient-countries

Yu.N. Seleznev, Rector of CICE&T
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Training Courses Available in ROSATOM-CICE&T
(developed in 2010-2013)

. Training
Mo Course Title Language Duration materials
) N TF, HE, PFTs,
15 [Specifics of WWER Design: Safety lssues E 144 h "
) , TF, HE, PFTs,
16 [Safety analysis for NPP with WWER reactors & 72h -
Mo Course Title . e TR, HE, PPTs,
17 |Policy on Decommissioning and Regulatory Control a 36h "
8 Nuclear power plants with nuclea 18 PP Safety Assessment based on Preliminary Safety g | TRHB PP,
power in Russia Analysis Report & LP
Ne Reactor Island: Physics and Equip _ _ _ TF, HE, PFTs
9 circuit for Engineers 19 [Financial Aspacts of NPP Construction m 36h "
1 |Preparation of the bid it - : :
10 Thermo H',rd.rau!lcs, ENEINEENNE 81 50 |Risks Assessment and Risk Management E 36h Te, Hﬁfm*
secondary circuit (Turbine Island)

2 [Site selection and qualit
11 |Basic course on safety of nuclear technology & 540h TP'HEPPTE'
3 Characteristics and desi
safety margins 12 |Nuclear fuel fabrication E 2n | HE;;PPTE'
4 Security and physical pr
relationship with safety | 13 |Computer simulation to assess nuclear safety R g | T FEE
Training Course for Tap
> lnuclear power program iati - TF, HB, PFTs,
P prog 14 [Radiation Safety and Health Protection 72h P
B [Muclear waste Managenen L rn LP

7 |Project Management for NPP Construction g 100 h T, HB, PPTS,

© ROSATOM-CICE&T e



Training of Specialists for National NI ROSATOM-CICE&T
In Cooperation with IAEA

Tt 'I’ _________ 1. Training Course for Top Managers of NEPIO: Start-up of
I I =T + _ nuclear power programme (33)
| |
I e e e e ——— - 6 _— —l-:- g f ;
jm—————— I T Ft-- 2. Project Management for NPP Construction (32)
1 ! 1 -y
|
: I : |12_| : : 3. Nuclear Engineering Infrastructure Development (7)
1 fe—————— T | |~ +7-
I . b
: 5 : : 4. Reactor Island: for Engineers (7)
——————————————— ik - 1 —I —
: I
T i— - 5. NPP Planning and Pre-Operational Support (9)
T,
L 6. Environmental Remediation Project and Programme
--------- I : Management for Uranium Production Legacy Sites (42)
- —
J'I 1|-
) : : 7. General aspects of WWER technology. Russian
N -|r :_ | computer codes for safety assessment (12)
11
-l
I
-
2011 2012 2013 2014 Total: 142 trainee*weeks
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Format of Bilateral cooperation on NI
RF-BElarus NI Working Group

IGA on peaceful use of atomic energy JWG NI Working Format:
28.05.2009 Planning, discussions, visits

>

IGA on NPP Construction 15.03.2011

National Nuclear Power Programme
(NPP includes NPP)

! !

NPP NPP 2-years Joint work plan
management regulation on NI
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Format of Bilateral cooperation on NI
RF-BGD NI Working Group

IGA on peaceful use of atomic energy JWG NI Working Format:
21.05.2010 Planning, discussions, visits

>

IGA on NPP Construction 02.11.2011

First Joint Working Group
on Nuclear Infrastructure Meeting
10-13.10.2014

7 7

NPP NPP 3-years Joint work plan
management regulation on NI

© ROSATOM-CICE&T



OOOOOOOO

4. ROSATOM-CICE&T Training Practices
(based on the results of 2014)
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Train-the-Trainer Approach

8-week IAEA’s fellowship (11 May- 19 July)

Lecturer and researcher at the Hanoi University
of Science and Technology (HUST)

Training objectives:

* to define missing elements in enginnering
programmes of the HUST, which will contribute
better understanding of specialized courses in the
training of NPP operating personnel of in Russia

* to specialize CICE&T’s courses for Viethamese
audience

Training courses reviewed:
» «Specifics of WWER design: safety issues»
e «Radiation safety and health protection»

© ROSATOM-CICE&T



Train-the-Trainer Approach

English-Vietnamese glossary Review considerations of the
for the WWER technology courses WWER training courses

Handling of Radioactive ~ Quan Iy chdt phéng xa

Review considerations of training course RP-11 “Radiation Safety and Health Protection™ at ROSATOM CICE&T

1. General considerations
-~ The cowse comsists of 11 modules mcluding 33 speciic fopics prowding the necessary knowledge and shalls of salety management i faciiies, or
situations 1o enable the tamees wiih a sobd wnderstanding of the critcally safity processes of muciear rackation 8 NFP

Substances The course is very secessary and usefl for he undergraduated smdents m ewcomers of muclear mdusty Bre Viemam becsuse cureatly tere & &
Leak-tight shell Vé boc chéng ro ri bire xa 5 g T e v B e . &
L ey ologic Effects of | g Radiation/
rimary Circu s | O10g 1C ects o1 lonizin daliation

Perforated Elliptic Bottom ;::'Icék:::gg:li:frin)é-lip c6 duc 16 ] i é u l:P n g bé n h I y C u a B X i -6 n h éa

Head

Protection Tube Unit B6 éng bao vé
Protection Tube Module  T6 hop 6ng bao vé = . £
Reactor Pit Ong tru bao quanh thiing |15 phan tng Irradiation effects/ Hieu ung chiéu xa

(cé duc 16 hinh &-lip & d3u phia duéi).
Reactor Thermal Isolation L&p cach nhiét quanh thing 16 phan

7 1

ung
Reactor Vessel Thung |16 phan &ng Genetic /Di truyén
Secondary Circuit Hé hoan lwu nwérc thir cdp (duy tri & —

4p sudt thip hon dé héa hoi cho hoat

ddng Tua-bin) Dominant gene mutations
Pot bien gen troi

Translation of lectures ||| Acute radiation sickness

Recessive gene mutations

. s Bénh cap tinh 5t bic
for the WWER trammg e ép Leukz::etg:?g‘(;:al::gnant Dot bien gen lan
courses | Chronic .radlatlon .slckness ] hematopole}lc cells)
Benh man tinh CLUULIETRIERICRETI  Chromosome aberrations
thay doi ac tinh cta te Roi loan nhiém sac the
Local radiation injury bao mau)

Thuwong tén bd phan

| | Tumours of different organs and tissues
Khéi u ¢ cac bd phan hodc mé khac nhau

RP-11.02 PRO1.E.O1

www.rosatom.ru
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Short Term Courses for Top Managers of NEPIO:
Start-up of Nuclear Power Programme

A 1- 2-week Scientific Visit under TC IAEA

Modules: m
« Becoming a Knowledgeable Customer; | B.%
*  WWER-technology;
* Russian computer codes for safety assessment;
* Nuclear higher education in Russia;

* Practical implementation of HRD programme:
Technical tour to Novovoronezh NPP;

« Safety fundamentals for NPP with WWER;

* Different designs of safety systems for new
units with WWER-type reactors;

* Human Resources Development Modeling;

* Developing simulators for Training and
Education in Nuclear Engineering;

* Qualification&Competence based on NPP
structure;

* NPP staff recruitment&development.
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Training Course on General Aspects of WWER Technology
Russian Computer Codes for Safety Assessment I

6-week IAEA’s fellowship
04.10-12.12

Regulatory Officer at the Nigerian Nuclear Regulatory
Authority (NNRA)

Scientific Officer at the Nigeria Atomic Energy
Commission (NAEC)

Training objectives:
 Comprehension of safety systems of NPP with
WWE Reactors;

 Comprehension of Russian computer codes for
safety assessment during normal and abnormal
operational modes.
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Conclusions: Lesson Learned /Recommendations

HRD - penetrates all the other issues/elements of
nuclear infrastructure development (19+)

HRD + Specialized Centres (TC for NPP personnel,
Emergency TC, Information Centre, etc) are the basis for
national nuclear infrastructure support

To form the joint working groups for elaboration on the
Roadmap (2-3 yrs period) for each of the 19
issues/elements of nuclear infrastructure development
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ROSATOM —CICE&T Location and Contact Details

n DZ\‘DE; KMHD
\ (2100
Tawu é/.;c‘:-;:
mpogo/uma
./-
A, 47 noc : ‘ : .
o s http://rosatom-cicet.ru/
e roc fj \2 21, Kurchatov str., Obninsk,

{ ~ StonGoBas

g\ L il Kaluga rgn., 249031, Russia
obaiisk 100 km south to Mosc

gw Contact person for infrastructure:

Kpwecroe Bopei e cen Prof. Vladimir ARTISIUK
= )
i

Berbvcoss o o ‘. VVArtisyuk@rosatom-cipk.ru
m ! o noc
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