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National Research Nuclear University « MEPhI»

INTERNATIONAL

NRNU “MEPhI”:
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gy - NPPs

== — Nuclear Fuel Cycle facilities
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o - MEPhI and its branches

11 Universities and 13 colleges
About 34 000 students
More 1600 professors and docents

),

Key characteristics of MEPhI:

> Integration with ROSATOM enterprises

> Financial support from ROSATOM
(2012-2017 - annually 400 min Rbl

> 2R(§)231ATOM has established “request” till

NRNU “MEPhI” was established in 200§ on the basis of MEPhI

Branches in 20 sities:
Moscow
Obninisk
Dimitrovgrad
Volgodonsk
Novosibirsk
Sarov
Snezhinsk
Novouralsk
Ozersk

Lesnoy
Trekhgorny
Seversk
Zheleznogorsk
Zelenogorsk
Electrostal
Novovoronezh
Balakhna
Zarechny
Angarsk
Krasnokamensk




Russian Inteirated Offer to Newcomer States

Energy Solution

Industrial

II Solution

Financial

Knowledge, skills,
human capital @ Solution

Nuclear Infrastructure




Russian Approach to Support Capacity
Building in Newcomer Countries:
Offers
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Countries

Russian Approach: Action Plan in Support NI in Newcomer

Assessment of the current
status of NI development

Rosatom presents a customer two
basic documents based on Russian
practice for nuclear industry:

A
S &
Py

1. Conceptual model of the nuclear
industry

2. Road map of nuclear
infrastructure development
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planning

NI development schedule

embraces 19 elements:

National position

Nuclear safety
Management

Funding & Financing
Legislative framework
Safeguards

Regulatory framework
Radiation Protection
Electrical grid

Human resources development
Stakeholder involvement
Site & supporting facilities
Environmental protection
Emergency planning
Nuclear Security

Nuclear fuel cycle
Radioactive waste
Industrial involvement
Procurement

Assistance in NI
development
implementation

3

Consultancy
- Expert missions
- Development of normative documents
- Audit of the regulations
- Workshops

Education & Training
- Nuclear Education
- Basic and Special training courses
- Internships
- Workshops

Establishment of Thematic

centers
- Development of conceptual models of
thematic centers
Technical & normative documentation

Scientific & Technical visits

to Russia
-Visits to the organizations of the nuclear
industry (centers of competence)
- Visits to NPP’S
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Nuclear Infrastructure
Training Materials Development is Completed (Y 2015)

National position Stakeholder involvement - ——
Site and supportin
2  Nuclear safety 12 irens PP &
facilities
3 Management 13 Environmental protection 7; |
Funding and . / 7 o m.;?m.nwm .
4 . .g 14 Emergency planning
financing —
5 Legal framework 15 Nuclear security
6 Safeguards 16 Nuclear fuel cycle
2 Regulatory 17 Radioactive waste B
framework management S
8 Radiation protection 18 Industrial involvement e

9  Electrical grid 19 Procurement

10 HR development

+
20  Nuclear energy planning and technologies assessment

21  Metrology support in nuclear power and industry
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Forming the Pool of Russian Experts to Support the Nuclear
Infrastructure Development in Emerging Nuclear Countries

Obninsk, CICET, 3-7.12.2012

m Goal:

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

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 Nl 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

O Specific solutions: «Centers» based on Russian
experience
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Cooperation agreements and memorandums with regulation
authorities:

* Turkish Atomic Energy Authority (June 2010);

* Vietnam Agency for Radiation and Nuclear Safety (October
2010);

* Ministry of Science and Technology of Bangladesh
(Bangladesh Atomic Energy Regulatory Board subordinated to
the Ministry)

(February 2012);

* Ministry of Emergency Situations of the Republic of Belarus,
Gosatomnadzor of Belarus (December 2013);

* Egyptian Nuclear and Radiological Regulatory Authority
(November 2015);

* Energy and Minerals Regulatory Commission of Jordan (under
preparation for signing);

* National Nuclear Regulatory Authority of Nigeria

(under preparation for signing)



Nuclear Infrastructure
Training Materials Development is Completed (Y 2015)
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Training in Safeguard and Security (example)

SECURITY AND
SAFEGUARDS

A training course for NEPIO (Nuclear Energy
Programme Implementing Organization) of
the nuclear embarking states oriented to
WWER Technology

30 Nov. -4 Dec. 2015

Senior Researcher, IPPE

Previous experience:

Participant of UN Commissions / ~
(Irag’s clandestine nuclear
prohramme elimination);

Head of bureau on
Non-proliferation

international division for IPPE;
IAEA safeguards inspector;
20 years as a nuclear engineer in
the area of Fast Breeder Reactors
nuclear safety at the Institute of Physics and Power
Engineering.

Russian Experts:

Mr. Alexander Panasyuk

Senior Expert, JSC“IUEC”

Previous experience:

|IAEA (Senior Analyst, Iraq
Nuclear Verification Office);
Ministry of the Russian
Federation on Atomic
Energy (Division Head);
IAEA (Unit Head,

Dep. of Safeguards).

Dr. Vladimir Kryuchenkov
Senior Expert, ROSATOM-CICE&T

Previous experience:

IAEA (Senior Expert, Nuclear
Security);

CTBTO (Director of On-Site
Inspection);

ISTC in Moscow (First
Deputy Director);

20 years in Federal Nuclear
Centre of Snezhinsk.
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The First Crew of the Floating NPP Started Professional
Training at St. Petersburg Branch of ROSATOM- CICE&T

On April 09, 2016 in the St. Petersburg
branch of ROSATOM- CICE&T a group of 20
crewmembers of the First-in-the-Word
Floating NPP completed their 7 month
training in reactor physics, nuclear and
radiation safety, damage control, reactor
control and operation, regulations in nuclear
reactor operation, safety systems.

http://rosatom-cicet.ru/the-first-20-
crewmembers-of-the-floating-npp-
completed-professional-training-in-rosatom-
cicet
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Training Courses in Support of
Proliferation Resistant Fuel Cycles

ROSATOM-CICE&T €3 BDenon e

CENT FOR CONTINUING b, 4 = =ENENRU prejects NUCLEAR INFRASTRUCTURE DEVELOPMENT
»

#A  Aboutinstitute ¥ Training programs Activities Cooperation Events ¥ Contacts 2are Q

Home » News » 2076 » From June 27th 5t. Petersburg branch of ROSATOM-CICEET hosts two events under ENEN-RU Il project

Any Eventintwoclicks:  From June 27th St. Petersburg branch of ROSATOM-CICE&T

>2015 hosts two events under ENEN-RU Il project
» 2015
» 2014 2016, News on 28.06.2016
»2013
- ENEN-RU Il 2nd ' d
»2012
. “U; ) During the week June 27™ - July 1= the Saint Petersburg branch of ROSATOM-CICE&T hosts two events organized - p rOJ e Ct a n
fm[; under a project ENEN-RU I "Strengthening of Cooperation and Exchange for Nucdlear Education and Training between
» 2

the European Union and the Russian Federation™ FO ru m m e eti n g

w ENEN-RU Il 27 project and Forum meeting;
7] : < 3

" Training course “The safety
issues of WWER-type reactors
with nuclear fuel based on
reprocessed uranium”.

http://rosatom-cicet.ru/from-june-27th-st-petersburg-branch-of-rosatom-cicet-hosts-two-events-under-enen-ru-ii-project/




Global Nuclear Technology Footprint

RUSATUM
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production enrichment fabrication manufacturing engineering generation modernization

and construction

JSC Rosatom Energy International - subsidiary of State Corporation ROSATOM - integrator and project developer of ROSATOM solutions in Russian
nuclear business abroad




ROSATOM VVER Technology c
Nuclear Power Plants (NPP) Perspective pipeline h

ROSATOM

E N E R G Y
INTERNATIONAL
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Rosatom NPP construction perspective pipeline — more than 90 units

*Countries of BOO(T) Projects- “built-own-operate (transfer)” projects where Rosatom Group owns equity vs. the rest EPC(M) project countries where it provides engineering procurement and construction (management) services .



The Proliferation Resistant Nuclear Fuel Cycle for Sustainable
NP Development in Newcomer

Waste minimization; Competitiveness; Synergy;

Proliferation resistance Uranium resources saving

V) Uranium enrichment
“ U, RepU, Th, Pu U, RepU, Th, Pu
. —
——

)
Spent
UREX, No-water
Fuel
@ U,Pu,MA .

Reprocessmg

o

Waste disposal (HLW, Waste disposal (HLW,
LLW) LLW)
Newcomer Countries Vendor Countries
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Conclusions

Russian Federation offers comprehensive solutions
in supporting the
Nuclear infrastructure development
in embarking countries
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