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Learning Objectives

Increase your awareness of the IAEA Milestones Approach and its

three phases, three milestones, and 19 related nuclear infrastructure
Issues;

Strengthen your knowledge about international obligations and
commitments associated with introducing nuclear power, and the
need for a well-coordinated national effort to establish a successful
nuclear power programme, and

Gain a general understanding of the roles and responsibilities of the
key organizations involved in establishing a nuclear power
programme in each phase of the Milestones Approach: Nuclear
Energy Programme Implementing Organization (NEPIO), Regulatory
Body, and Owner-Operator.
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Poll Time

Where do you work?

Government

Nuclear Regulatory Body
Owner/Operator

NEPIO: Nuclear Energy Programme Implementing Organization
NGO

Academia

Research Institution
International Organisation
Media

Private Sector-non-nuclear
Other
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Section Head, Nuclear Infrastructure
Development Section, IAEA

Over 35 years of experience in the
nuclear energy management

Government decision-making role
Vendor experience

International financial institutes and
consultancies

Master’s degree in Mechanical (Nuclear)
Engineering from the Technical University
of Sofia, Senior Reactor Operator license
at Kozloduy NPP
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Considerations for Nuclear Power

Adherence to international legal instruments on
nuclear safety, security, safeguards, liability

« Ensure internationally-accepted standards of
safety, security

« ~100 year commitment

« Strong national leadership, coordination and
broad political and popular support




IAEA Milestones Approach

The IAEA has developed the

Milestones
ApprOaCh to assist

Member Statesintroducing a
nuclear power programmeor
expanding an existing one

The national nuclear
infrastructure required to
support the programme
rangesfrom

softer areas, such as

laws, institutions,
regulations, international
legal instruments, human
resources, and stakeholder
involvement

othe-hard: (or
physical) aspects of
infrastructure, such as the
capacity and quality of the
electricity grid, available
sites, transport system and
the local industrial base

IAEA Nuclear Energy Series

3.1 (Rev. 1)

NG-G-3.1 issued in 2007
Updated in 2015




IAEA Milestones Approach

€ Phases (Consider—Prepare— Construct)

€ Milestones (Decide —Contract— Commission)

NUCLEAR POWER INFRASTRUCTURE DEVELOPMENT

MILESTONE 1 MILESTONE 2
Ready to make a Ready to invite
Nuclear power knowledgeable bids/negotiate a
option included commitment to a contract for the first
in national €

nuclear power

energy strategy programme

nuclear power plant

PHASE 1

PHASE 2
Considerations Preparatory work
before a decision for the contracting
to launch a ‘and construction

nuclear power of a nuclear

programme is plant after a policy

taken decision has been
taken

AT LEAST 10-15 YEARS

FIRST NUCLEAR POWER PLANT PROJECT

Pre-project

Commissioning
activities

Operation
Decommissioning

Project
development
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Three key organizations

NEPIO: Nuclear Energy Programme Implementation Organization

‘




Building institutions

Ready to make a Ready to invite bids / Ready to commission
knowledgeable Negotiate a and operate
commitment contract for the 1st
to nuclear the 1st NPP
power NPP
Phase 1 Phase 2 Phase 3
1~-3 years 3~7 years 7~10 years
(IIIIII) (IIIIIIIIIIIIIIII} (IIIIIIIIIIIIIIIIIIlllllllllllllll)

Involvement of the Government/ NEPIO

lithihhlhto 27

Involvement of the Regulatory Bod
establishment
N

Involvement of the Owner-Operator

establishment

N

Indicative timing — actual experience could be different



Summary

« The phased IAEA Milestones Approach helps Member
States streamline their efforts in developing nuclear
power programmes in a safe, secure and sustainable
manner

« 3 key organizations are involved:

— Government / NEPIO
— Regqgulatory Body
— Owner-Operator of the NPP

* The roles and responsibilities of the three key
organizations change as the programme progresses
through the three phases of the Milestones Approach

 All three organizations are needed for a safe, secure
and sustainable nuclear power programme
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Sharaf Al-Sharif

Head of the Atomic Energy Sector at K.A.CARE

Overseesthe development of KA.CARE’s
National Nuclear Infrastructure Development
program

Lead or contributed to several techno-economic
feasibility studies related to nuclear energy
technologies carried out by K.A.CARE

PhD in Mechanical Engineering from the
University of Manchester, UK, 2010. MSc in Fluid
Dynamics, University of Manchester, 2005.
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The Experience of Saudi Arabia in Developing a
National Nuclear Infrastructure

Sharaf F. Al-Sharif

Head of the Atomic Energy Sector
King Abdullah City for Atomic and Renewable Energy
Kingdom of Saudi Arabia



Content:

1. Introduction and Background

2. Program Overview and Structure
3. Program Monitoring and Control
4. |AEA support

5. Takeaways



1. INTRODUCTION AND BACKGROUND



Introduction

= Why does SaudiArabiawantto introduce nuclear energyinto its national energy mix?
Diversification of energy sources

Decrease reliance on Oil & Gas for domestic consumption

= Creation of K.A.CARE in 2010 and its Mandate
“sources for sustainable and reliable electricity generation and desalinated water production that reduces the
reliance on hydrocarbon resources and thus provides an additional guarantee for the production of water and
electricity in the future and prolongs at the same time hydrocarbon resources to keep them a source of income for

a longer period’



Nuclear Energy Program

Timeline

2010

O O Qe e Qe Qe (e el

Creation of
KA.CARE

2016

Launch of
Nuclear Energy
Program as part
of National
Transformation
Program for
Vision 2030

2017

Launch of SNAEP

— Saudi National

Atomic Energy
Project

Creation of the
higher
committee and

the preparatory
committee

2018

Issuance of the
National Policy
for the Atomic
Energy Program
of the KSA

Approval of the
Law of Nuclear

and Radiological
Control

Establishment of
the Nuclear &
Radiological
Regulatory
Commission
(NRRC)

Approval of Law
of Civil Liability
for Nuclear
Damage

Integrated
Nuclear
Infrastructure
REVIEW

2019

Start of National
Nuclear
Infrastructure
Development
Program

2020

Establishment
of the Saudi
Nuclear Energy
Holding
Company

2021

Release of RFP
to Market



SNAEP Structure

Saudi National Atomic Energy Project

| |
| . | e
i National Nuclear Infrastructure Large Nuclear Power Plant I Other Nuclear Facilities
I Development (NNID) Development I Development
| |
| |
I — National Position First NPP project 1 — Small ModularReactors
| |
| |
I — Nuclear Safety NPP Site Preparation I — RWM facilities
| |
i |
| | Management NPP Site Infrastructure | LPRR
| development |
| |
1 | Other nuclear facilities and
1 1 projects
| |
I o Procurement I
| |




2. NNID PROGRAM OVERVIEW AND
STRUCTURE



SNAE

Procurement

P Overview

National
Position

Funding &
Financing

Human
Resources
development

Management

Saudi National
Atomic Energy

Project

(Program)

Legislative
Framework

Nuclear
safety

Regulatory
Framework

Safeguards

Security &
Physical
protection

Industrial
Involvement

Radioactive
Wastes

Nuclear Fuel
Cycle

Emergency
Planning

Radiation
Protection

Stakeholder
Involvement

Site &
supporting
facilities
Environmental
Protection



SNAEP development coordination
— Main Stakeholders

Program development coordination

Government
(Ministry of Energy, Higher Committee, Preparatory

Ministries and NEPIO Regulatory Body Saudi National
Authorities (K.A.CARE) (NRRC) Governance A
Program stakeholders Program Coordinator The Licensor i Energy
Program

4 il 3

Saudi Nuchear Energy Holdip€ Company

19 elements of National
Nuclear Infrastructure

and

Owner — Operator Company
The Licensee

—_——_— e e — e — — — —



NNID Structure

K.A.CARE President
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Action Plan development

= = = == e e e e e e e e e e e e e e e e e e e e e e e e e e

Development

Implementation;
Monitoring &
Control

IAEA
Competency
Framework

o IAEA INIR
Report
L
[

1
1
1
v

Initial Assessment

/

¢

Final Assessment

NNID Integrated

Time Schedule

* |dentification of actions,

/ responsibleentity,and action

owners

| < Definition of key milestones,
weights, timeframes, and key
stakeholders

Approval on the
KACARE President Level

Action Plan

NNID PROGRAM NATIONAL ACTION PLAN

* Alignment with key
stakeholders through
discussions, review and
agreement

Approval onthe

Governmental Level




3. PROGRAM MONITORING AND
CONTROL



wd IR
Integrated Time

“Sche‘dule‘ AN

Integration with LNPP schedule 2 A A BN -
Clear roles and responsibilities for N
coordinators and related ) |
committees } | [P ’
Defined mechanism for planning, '/ sormtonnh

-t . d t I L2 Issue Condition| ™ ™ * NPP‘MiIestone
monitoring, and contro . K S— = -

* Issue Congition ‘ ‘ ‘ ‘ LNPP Milgstone *
. *
Governance & Escalation process to o | * gl lo—r e
[ |1 |1

ensure timely implementation of

©

National Nuclear Infrastructure Development (NNID) Final
National Nuclear Infrastructure

Approved :

. . . & Date: —
actions and resolving any issues e e |~
National Nuclear Infrastructure Development (NNID) R e
Major Milestones 41 19Ae16A 3000036
Issue 01: National Position B0 2HHE 31Mer2S
Issue 02: Nuclear safef 3 218 3BSep2n
Engagement of key stakeholders o s
Issue 04: Funding and Financing 2 2ddis 310ee20
1 H Issue 05: Legal Framework Waewn | mw
through high-level committees as = =
Issue 07: Regulatory Framework B Nz
1 1 Issue 08: Radiation protection i 31.00e25
well as Joint Working Groups P s
Issue 10: Human Capacity Building 1402
Issue 11: Stakeholder Involvement 3108020
Issue 12: Site and Supporting Facilities =l
Issue 13: Environmental protection Oaspeat
Issue 14: Emergency planning Band
Issue 15: Nuclear Security 26 Coc 2
Issue 16: Nuclear Fuel Cycle 4002
Issue 17: Radicactive waste management staat
Issue 18: Industrial Involvement S
Issue 19: Procurement 2002




SNAEP Dashboard development — Main
preconditions

e Dashboards

e Monthly Progress Reports
Reports

Dashboards

e Quarterly Progress Reports

¢ Integrated Time Schedule

Planning, Controlling
and Reporting
Processes

11

Management Structures
and
Management Environment

¢ Planning and Controlling as part of the Program Management Office

¢ Planning, controlling and reporting processes established

SNAEP Structure: NNID and LNPP
KACARE Organizational Structure — Program Management Office

KACARE Process Model and Management processes
KACARE Responsibility Assignment Matrix




NNID Status Level 1
(Example for illustration only)

National Nuclear Infrastructure Issue Status Details

o National position | ”
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4. |1AEASUPPORT



IAEA Support

= Implementation of INIR

Emphasized understanding of Nuclear Infrastructure vs. NPP project development

= Implementation of the Integrated Work Plan

Structured way of cooperation focusing on areas that need improvement

» References (Quick access to information on NID and relevant areas)
* the lAEA Nuclear Infrastructure Competency Framework

* NuclearInfrastructure Bibliography



5. KEY TAKEAWAYS



Key Takeaways

= The Milestones Approach along with the issues and conditions can be
used as the basis for an effective program management tool

= Developing nuclear infrastructure is the enabler for the NNP project, and
therefore work must begin well in advance of it.

= The NEPIO needs to be empowered to enlist and coordinate the work of
other government entities.

= Good project and program management practices are essential in
planning, implementing, and monitoring progress of Nuclear
Infrastructure development.

= |tis essential to develop a management system for the NEPIO in order
to execute its function during different phases, specially during Phase 2,
where close and timely coordination is necessary.



Poll Time

Which of the following is the leading organization in the development
of a national nuclear power programme?

Owner-Operator of the Nuclear Power Plant
Nuclear Regulatory Body

Government / NEPIO

Each of those

International Atomic Energy Agency (IAEA)
Don’t know

Webinar Series on the Role of Government and Key Organizations
in the development of a nuclear power programme 17 June 2020



Pal Kovacs

State Secretary responsible for
maintaining the capacity of the Paks
Nuclear Power Plant (“Paks-2 Project”)

Over 30 years of experience in the
nuclear energy management

Government decision-making role

Owner/ Operator experience

International organisations service
Degree in Engineering (Thermal Physics)
from the Moscow University of Energy,
Degree in Economy from Foreign Trade
College
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— Nuclear share in electricity production: 49% * No.l Infrastructureelement:
— Nuclear share in electricity consumption: 36% Paks I. (4 units in operation)



Extensive nuclear industry and an advanced
regulatory environment in Hungary

Infrastructure Issues
No. 1 — Nationalposition
No. 5 - Legal framework

5 additional nuclear facilities: No. 7 — Regulatory framework
No. 16 — Nuclear fuel cycle
o Budapest Research No. 17 — Radioactive waste management
Reactor
o BME - Training Reactor Regulation:
o Spent fuel interim storage o Atomic Act of 1996, Nuclear Safety
facility Code
o Geological repository for o Decommissioning Fund since 1998
LLW / ILW o National policy and programon
= PuUspokszilagy radioactive waste management (EU-
= Bataapati requirement)

R&D & Education:

Energy Research Institute (EK) = 200+ scientists
Institute for Nuclear Research — ATOMKI in Debrecen
Several universities with nuclear-related studies
ELI-ALPS — laser research centerin Szeged

Nuclear program supported in all aspects: regulation, authority, R&D,
education, radioactive waste management, research into
transmutation, gas cooled reactors, ...




Paks Il - A capacity replacement project

Infrastructure Issue
No. 1 — National Position

o Paks Il. — Hungary’s project of the
century, also unique in Europe;

o Two new nuclear units, 2x VVER-
1200:;

12,5 bn EUR investment;
Advanced safety systems;
Load-following capability;
High annual load factor;

o O O O

o Separate minister responsible
for the project, he is a member
of the government (NEPIO!)

Location— Paks I. site

Main energy policy targets with nuclear: decarbonisation, security of supply,
affordable electricity



Task allocation between NEPIO and Owner

Ministryfor Paks Il. (NEPIO) Paks IIl. Ltd. (Owner/Operator)

o The execution of the tasks set out in the

o The coordination of the international and Implementation Agreements (EPC, O&M,

intergovernmental agreements  (IGA,

FIGA). NFS),
o Paks Il. Ltd. is the owner of the project and
1] the partner of the Russian contractor.
o Responsible for the political and U

public law areas of the investment _ _
o Responsible for the technical,

construction and private law areas of the
»l« investment

Ministry without Portfolio < —. l,
responsible for the Paks Il. project

Paks Il Ltd.

Janos Suli, minister



Site, CEB and visualization of the new and
old units — Paks I. and Paks IlI.




Political and legal framework of the project

Infrastructure Issues
No. 1 — National position

» Decision-in-principle of the Hungarian Parliament about new units (95,4% support)

e 2011
» National Energy Strategy 2030

e 2012:

» Establishment of MVM Paks Il. Nuclear Power Plant Development Ltd. (since 2017:
Paks Il. NPP Ltd.)

mmmmn 2014:

 Intergovernmental agreement (IGA) on the peaceful use of nuclear energy by Russia and
Hungary

* Financial Intergovernmental Agreement (FIGA) on financing the NPP construction:
Credit facility: up to EUR 10bn, for financing 80% of the project costs

* Implementation agreements: (1) EPC, (2) fuel supply contract, (3) O&M support contract

e Since 2014

* The Paks Il. NPP Ltd. has obtained morethan 400 licences
« Among them the environmental licence and the site licence (both effective)
* Implementation licence application (ILA) just submitted (30th June 2020)

e Main upcomingtasks
 Construction and erection base (CEB)




Electricity grid — only minor development

necessary

The only new network item to be built:

Albertirsa — Paks 400 kV dual system power line (~115 km)

Electricity consumption
growth 2013-2019:

o 1,3%/ year

Steady increase of peak
load:

2019.12.05.-7105 MW
2019.12.04.-7099 MW
2019.01.23.-6926 MW
2019.01.08.-6884 MW
2018.12.19.-6869 MW

0O 0O 0 0 O

Development of gross peakload

MW

7

7 0o

6 B0

6600

6400

6200

6 D00

5800 \\/\/'\/.
5600

5400

wwwwwwwwwwwwwwwwwwwwwwwwwww
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Source:
MAVIR,
Hungarian
TSO

Infrastructure lssue
No. 9 - Electrical grid

COVID-19: provisionalimpact only



Human Resource Development

Training of operations personnelin five steps to ensure safe operation:

1. Recruitmentof 40 instructors+10in reserve

2. Theoretical pre-training for the instructors in Hungary. Pre-training at Paks
Nuclear Power Plant for 7 would-be simulatorinstructors already started

3. The Contractor retrains the
instructors in Russia (in English

language)

4, Recruitment of first
maintenance staff and its pre-
training

5. Instructors provide theoretical
training for the operations
personnel

Pre-training of
the operations
personnel

Instructor Training of the
retrainingin operations
Russia personnel

Instructor pre-
training

Maintenance and
technical support
re-training



Stakeholder Involvement

The environmental impact assessment was submitted on
the 19th of December 2014.

The procedure was carried out according to the Aarhus
and Espoo Convention.

The whole documentation was available in English, but
the transboundary effects chapter and the non-
technical summary were translated to  all
stakeholder’s national lanquage.

Public hearings: in 7 countries (9 locations).

The UN Economic and Social Council in 2017 classified
the EIA procedure of the Paks Il project a good practice,
an example to follow

Effective environmental licence since August 2017.

Despite of the above, referring to the Aarhus Convention,
an international group of NGOs (Austrian, German,
Czech, Romanian) filed a complaint against the EIA
procedure at the UN in 2019 — case dropped on 8th
November 2019

20-21/10/2015

8
3

Munich
17 hrs, 25 pers.

Infrastructurelssue No. 11
- Stakeholder involvement

Kiev
7/10/2015
8 hrs, 25 pers.

Bucharest
14/10/2015
6 hrs, 30 pers.
i

Ljubljana
12/10/2015 '
2 hrs, 25 pers. ’

21/9/2015
5 hrs, 20 pers.

Timisoara
29/9/2015.
2 hrs, 10 pers.

5-6/11/2015
6 hrs, 20 pers.

Paks Il. public hearings during the international
environmental licensing procedure
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R

Number of participants at the public fora by
municipalities in Hungary



Conclusions

o Placement of NEPIO extremely important —
should be very high-level

o Complex, broad-minded development of
the nuclear infrastructure necessary:

= R&D, regulation, independent authority, education

(1)

o Learn from experienced countries

= Hungary: education of Vietnamese workforce (200+

people)
= Maintenanceand Training Center in Paks— real

(unused) steam generator, reactor pressure vessel

for training
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programme

Upcoming Webinars

Responsibilities and Responsibilities and Experience of Member States
Functions of a Nuclear Capabilities of Owners in Building a Regulatory
Energy Programme and Operators of NPPs Framework for the
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