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1. Introduction in ROSATOM-CICE&T
Activities
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Obninsk- cradle of the NPP development

& "1 Central Institute
gl for Continuing Education&Training
= Since 1967
. {(SAEC “ROSATOM”)

S 2009- branch of National Research Nuclear University MEPhI
1985- Obninsk Institute for Nuclear Power Engineering
1953- branch of Moscow Engineering&Physics Institute

(Ministry of Education&Science)

‘The-First-in-the-World Nuclear Power Plant
e 427 June, 1954
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Distribution of training services by ROSATOM divisions

Fuel Prod. Co Nuclear Defense_  Nuclear Safety Dpt Mining
7% 5% 5%

Rosatom HQ
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R&D
5%

NEC
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Others Maintenance Atomstroyexport ROSENERGOATOM
18% 2% 1% 43%
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ROSATOM CICE&T Training Dynamics

Number of trainees (persons/yr)
14000 - 13135

ROSATOM CICE&T Staff
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2. Training Solutions for Newcomer
Countries
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Essentials of HRD in Emerging Nuclear Countries

Phasing the Training Programme NPP Staffing options (person/MW)
(1.1)
1. NEPIO = 10 --> 50 (Depending on Expert Group Support) > 0 (close to) -
3 0PRG> 7010 30 5 600 1 1200 NEFIO == = +FEGBODY —m OPORS h
1000 - (0.7) E
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B : ; 1 « . .
. k- Phase 1--> o _"_L (0.49) :\ Tralnlng In TC Of
g— 600 Sme&ﬁﬂigizm / l\/‘reCipient Country -
E 400 4 ( Design éy&)mmé , i up to 900 persons
s E :
3 |8 Multi Units !
200 ( ) ] |8 !
S /—._.-.E. L. (0.37) ,:
NIl o i i A N L S
0 1 2 3 5 5} 7 8 9 10 1M 12 13 14 15 16 ~ ~ ~ . o o .
{} Years (Indicative only) . : C Tralnlng ln RUSSla
Personnel for Nuclear Programme (operating personnel, mid-level and top
m Nuclear Energy Program Implementing managers):
Organization (NEP'O) - 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 (00) —
150 persons

Total: 270 persons/country —
training in Russia
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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; POWET;

A.V. Bychkov, Deputy Director General of the " Organlzmg Joint m-IS-SlonS to eva.luate
IAEA, requests from recipient-countries

Yu.N. Seleznev, Rector of CICE&T
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Forming the Pool of Russian Experts

to Support National Nuclear Infrastructure Development in

Newcomer Countries

1/2

Milestones

Milestone 1: Understanding the commitment (pre-project)
Milestone 2: Ready to request bid for the first NPP

Milestone 3: Ready to commission and operate the first NPP &

Elements of Nuclear Infrastructure

National Position Legal Framework
Regulatory Framework Radiation Protection
Financing Human Resource
Safeguards Security

Emergency Planning Nuclear Fuel Cycle
Nuclear Waste Environmental Protection
Nuclear Safety Sites selection
Stakeholder Involvement Electrical Grid
Management Industrial Involvement

Procurement

Obninsk, Ro
3- 7 12.2012
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Sﬁ

: tional Infrastructure
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Selection team of Russian Experts
to Support National Nuclear Infrastructure Development in
Newcomer Countries

Goal:

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

To learn the essentials of the IAEA
approach and recommendations
and National nuclear power plans
To work out the guidelines

for each infrastructure element
To establish interaction and
understanding between Russian
their international counterparts
on Nl issues

Obninsk, Rosato

Outcome:

Road map for each element of NI: structure, functions, forms
Training courses, E& T Services, Internship, On-job-training
Assistance in development of regulations, "strategies & plans”, etc.
Specific solutions: “Centers” based on Russian experience .



Rosatom Central Institute for Continuing Education&Training
— Platform to Support Nuclear Infrastructure Development

ROSATOM Central Institute

for Continuing Education & Training

CICET

Since 1967

(SAEC “ROSATOM”)

* Is the leading ROSATOM
Institution responsible for support
of nuclear infrastructure T ;:f.f’, o i
development in embarking states o ot -k

« complies with the IAEA mile-stone
approach as methodology

* signed corresponding practical
arrangement with the IAEA




Training Courses available
in Rosatom CICET

(optimum number of trainees: 6-10 participants) 1/ 3
Ne Course Title Language Duration Traini.ng
materials
: . : TP, HB, PPT
Preparation of the bid invitation for the first NPP 100 h b >
: . L TP, HB, PPT
Site selection and qualification 100 h b >
Characteristics and design of nuclear fuel, including 100h TP, HB, PPTs,
safety margins LP
Security and physical protection of NPPs and the 100 h TP, HB, PPTs,
relationship with safety and safeguards LP
Training Course for Top Managers of NEPIO: Start-up of 100 h TP, HB, PPTs,
nuclear power programme LP
TP, HB, PPT
Nuclear waste management 100 h A
i - TP, HB, PPT
Project Management for NPP Construction 100 h " p ¥
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Training Courses available
in Rosatom CICET

2/3

Ne Course Title Language Duration Tralm.ng
materials
Nuclear power plants with nuclear reactors of small TP, HB, PPT
8 " POWerp mi; 100 h /1B TS
power in Russia = LP
9 Reactor Island: Physics and Equipment of primary mﬁ 100 h TP, HB, PPTs,
circuit for Engineers = = LP
Thermo Hydraulics, engineering and Equipment of F—’ TP, HB, PPTs,
10 L ; : m 72 h
secondary circuit (Turbine Island) for Engineers 3 LP
: _ TP, HB, PPTs,
11 |Basic course on safety of nuclear technology m’s 540 h b
|
o = TP, HB, PPTs,
12 |Nuclear fuel fabrication m 72 h P
|
: . = TP, HB, PPTs,
13 [Computer simulation to assess nuclear safety m’g 156 h b
|
. . e TP, HB, PPTs,
14 [Radiation Safety and Health Protection — | 72 h b




Training Courses available
in Rosatom CICET 3/3

Ne Course Title Language Duration r;mr;atier‘:i:?s
- : TP, HB, PPTs,
15 [Specifics of WWER Design: Safety Issues m 144 h o °
|
- : e TP, HB, PPTs,
16 [Safety analysis for NPP with WWER reactors ﬂ 72 h b °
: L TP, HB, PPT
17 [Policy on Decommissioning and Regulatory Control m 36 h A
18 PP Safety Assessment based on Preliminary Safety rs-— oh TP, HB, PPTs,
Analysis Report m LP
' ' : ,‘E’ TP, HB, PPT
19 [Financial Aspects of NPP Construction m 36 h i >
: : TP, HB, PPTs,
20 |Risks Assessment and Risk Management m’s 36 h b °
|
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Implementation of training courses. Typical Arrangements

Typical arrangements

23 24 25 26 27 28 29 30 01 02 03 04 05|06]|07|08|09]10]11 =
Nove Novemb | Nove Dece
November | November | November November | November | December | December | December | December

mber er mber December mber
= . . . - . . . . . . .. Practical experience £
S Training Training | Training | Training | Holid | Training | Training | Training | Training | Training | Training BalakovopNPP 2
= 10 AH* 10 AH 10 AH 10 AH ay 10 AH 10 AH 10 AH 10 AH 10 AH 10 AH . f;-}
< (by train) a

*AH- Academic Hour (45 min.) Totally 100 AH

Theoretical C(}?urse in




Cooperation with the IAEA: Training Top Managers in
Nuclear Power Program for Vietnam in 2011

5-18 June 2011

Course:
Project Management
for NPP under
Construction

Reactor physics for
engineers Course for NEPIO:

Initialization of national

nuclear power programmes
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Training of Bangladesh Specialist in Cooperation with the IAEA

Establishing Nuclear Power:
Siting, Reactor Design,
Quality Assurance

15-26 April 2013

Project Management for NPP
Construction
04- 17 Dec. 2011

¥} Project Management for NPP
&8 Construction

 § 31 May- 07 June, 2011




Training of specialists for national nuclear infrastructure conducting by
ROSATOM-CICE&T in cooperation with IAEA

T m T T L 1. Training Course for Top Managers of NEPIO: Start-up of
; % _ nuclear power programme (33)

________ :_ ——— - .: L l .', 1 _ 2. Project Management for NPP Construction (32)

—— 3. Nuclear Engineering Infrastructure Development (7)
|

. Reactor Island: Physics and Equipment, for Engineers

Sk

I T
1

Ul

. NPP Planning and Pre-Operational Support (9)

———qm—d —— ==

e—rp— = — — —

6. Environmental Remediation Project and Programme
— Management for Uranium Production Legacy Sites (26)

LT T TTTTTON

b e e e e e e - - -

E

-

Total: 114 trainee*weeks

2011 2012 2013 2014



Bilateral Cooperation with VN Qrganizations in 2012

Basic course Introductory course
on safety of nuclear technologies in simulator application for safety analysis

Training dates: 17.09-14.12. 2012. Training dates: 19.11-14.12. 2012.

Training language: English. Training language: English.

Trainees: VAEA (3), Trainees: VARANS (6),
VINATOM (2),
VARANS (5)

Total: 10 persons Total: 6 persons

Courses were developed in cooperation ROSTECHNADZOR (SEC “NRS”)
IBRAE, GIDROPRESS and other Russian institutions
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Information System to Support HRD

Customer / year before object

Vietnam )l startup B
[ Russian Foreign
Categoryﬂ""F o = ®
1. Infrastructure VAEI
1.1. NEPIO MOST 50 pers.

1.2. Regulator Body varans

— - 5
70 pers.

1.3. Operating Organization
MOIT/EVN

20 pers.

1.4. Design Organization

2. NPP
12 pers.

2.1. Administration

2.2. Operating Personnel 634 pers.

.3. Service Personnel 294 pers

MOIT/EVN

72 pers.

30 pers.

8500
pers.

D.5. Instructor Staff

2.6. Local contractor

B. Science and Technology

B.1. Researchers

r
I
:
:
I
:
:
I
R.4. Engineering Staff '
:
:
:
:
lL

MOST
B.2. Engineers
.1. Lecturers, Instructors . m— ./ The numbers are ve
MOET
.2. Interns
MOIT-Ministry of Industry and Trade The numbers are ve
MOST-Ministry of Since and Technology
MOET-Ministry of Education and Training
EVN-Electricity of Vietham TOTAL: 200 200 549 610 610 610 9140 9140 10112 10112 1562 10 152 pers.

VARANS - Rulgutory Body of Vietnam
TOTAL: 1 O



Consortium of 4 ROSATOM Subsidiaries to Train NPP Personnel to

Support Global Expansion of WWER Technology (established
i

11.10.2010)

« Concern Rosenergoatom
—on-the-Job Training

« Atomtechenergo —
practical training using
mockup of NPP system

* Rosatom -CICET -
theoretical courses

* VNNAES - design and
installation of Full Scope
Simulator

Training Center of foreign
NPP under construction

Russian consortium

Direction
of foreign NPP
under construction

Training Center
of foreign NPP
under constriction

Concern
«Rosenergoatom»
Brunches of
CICE&T at NPPs

Atomtechenergo

= \ = L&
ADMISSION ADMISSION ADMISSION
FOR INDEPENDENT WORK FOR INDEPENDENT WORK FOR INDEPENDENT WORK
LICENSING
SHADOW TRAINING SHADOW TRAINING SHADOW TRAINING
— ;
EXAMINATION EXAMINATION EXAMINATION
ON-THE JOB ON-THE JOB ON-THE JOB
TRAINING TRAINING TRAINING
PRACTICAL PRACTICAL PRACTICAL
TRAINING TRAINING TRAINING
THEORY THEORY THEORY
= = =
EXAMINATION — EXAMINATION f— EXAMINATION
] == —
ON-THE JOB ON-THE JOB ON-THE JOB
TRAINING TRAINING TRAINING
== =
PRACTICAL TRAINING PRACTICAL TRAINING PRACTICAL TRAINING

SPECIAL ISSUES
ON OPERATION

SPECIAL ISSUES
ON OPERATION

===
GENERAL ISSUES
ON OPERATION

GENERAL ISSUES

GENERAL ISSUES
ON OPERATION

SPECIAL ISSUES
ON OPERATION
J—

GENERAL ISSUES
__ON OPERATION

Graduates of Russian, national universities and professionals from recipient country labor market

Consortium is responsible for training
services for staffing the key personnel for

WWER NPP to be constructed and
commissioned outside of Russia




Role of a Training Centre

In NPP Startup in Newcomer Country

NPP construction

A

1-st concrete Fuel load
TC construction at NPP
A FSS start up
[
[ |
\_5 1 0 Years
Number of TC trainees =
300 Key personnel Operating
personnel
900 Technicians >‘
4000 Training construction workers and fitters>

Outreach and vocational guidance

)




Training Centre of Novovoronezh NPP-2
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Reference TC for the Emerging Nuclear Countries — Recipients of

Russian NPP Technologies



Lesson Learned/Recommendations/Conclusions

HRD — penetrates all the other issues/elements of
nuclear infrastructure development (18+)

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 developmen

The Workshop for NEPIO specialists from the countries
oriented for WWER technology (WWER Club) is going to
be organized in Russia (01-05 December, 2014)
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CICET location and contact details

\_\V‘CIPB LEREET :
A\‘
\

Eruna
Jdsomwropod
m Monngsivo
L
7
'}'u'
TaWwMg é’.dc:-:r
mpogcﬂ.uma
'/-
) 477 noc - : e .
W fieu=: et i http://rosatom-cicet.ru/
R o] s 21, Kurchatov str., Obninsk,

~ CtonGoBas
\

e A (l, Kaluga rgn., 249031, Russia
w 100 km south to Mos :?W Contact person for infrastructure:
G W N ecaliEN Prof. Vladimir ARTISIUK
O ¢ R ] — 5 ) >

Berovcoss o : Kasexcae VVArtisyuk@rosatom-cipk.ru
[A-101 | : iy noc /
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