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Commissioning Projections

60
S0
40
30
20
10

0

1950

Year of 1st NPP Commissioning by
Country

1960

1970

1980

1990

2000 2010 2020 2030

2040



Embarking Country Overview

2010 2011 2012 2013 2014 2015 2016

Phase | First nuclear power 1 0 1 2 2 2 2
3 plant started

construction/under

construction
Phase | First nuclear power 2 3 2 1 1 2 2
3 plant ordered
Phase | Decided to introduce 10 6 6 6 7 7 6
2 nuclear power and

started preparing the

appropriate

infrastructure
Phase | Active preparation for a 7 6 6 5 ) 7 6
1 possible nuclear power

programme with no final

decision
Phase | Considering nuclear 14 14 13 19 17 10 11
1 power programme




Why Nuclear Power?

Earth at Night Astronomy Picture of the Day
More information available at: 2000 November 27
http://antwrp.gsfc.nasa.gov/apod/ap001127.html http://antwrp.gsfc.nasa.gov/apod/astropix.html



Why Nuclear Power?

* Improved energy security;

» Access to affordable, predictable energy
services;

 Reliability of electricity supply; and

« Environmental protection, including
climate change.



IAEA Milestones Approach
* 450

— Nuclear Power Reactors in Operation worldwide

* 60
— Nuclear Power Reactors Under Construction
¢ 33

— Countries are operating or have operated nuclear
power plants

* 16,855+

— Reactor-Years of Operation worldwide



Milestones Guide

Comprehensive
framework for IAEA
guidance to newcomers

* Adopted by Newcomers
as well industry

« 2007 edition based on
40 years of experience

 Revised in 2015

IAEA Nuclear Energy Series

.

‘ No. NG-G-3.1 (Rev. 1)

~_ Milestones in the

= Development of a |
- National Infrastructure |

—— for Nuclear Power




IAEA Milestones Approach:
Infrastructure Development Phases
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IAEA Milestones Approach:
Milestones

NUCLEAR POWER INFRASTRUCTURE DEVELOPMENT

Nuclear power

option included in PHASE 1

national energy
strategy

Preparatory work tor
the contracting and Activities to
construction ofa implement a
nuclear power plant first nuclear
after a policy decision power plant
has been taken

Considerations
before a decision

to launch a nuclear

power programme
is taken

MILESTONE 1
ﬁ

Ready to make a
Ready to invite bids/ Ready to commission
cmm::z: negotiate a contract and operate the
nudear power for the first nuclear first nuclear
power plant et

FIRST NUCLEAR'

Contracting
Final investment

Commissioning

Operation
Decommimissioning

activities development decision
Construction
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IAEA Milestones Approach:
Infrastructure Issues

©Q 00006

National Position Nucdlear safety Management  Funding and Financing Legislative Safeguards
Framework
Radiation protection Regulatory Electric grid Human resources Stakeholder Site and supporting  Environmental
Framework development involvement facilities protection
Emergency Security and Nudear fuel Radioactive Industrial Procurement
planning physical protection cycle waste involvement

The Milestones Approach is holistic and
considers 19 specific infrastructure issues.
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Self-Evaluation

* Revised Guidelines being published, available as a
working document: NG-T-3.2 (Rev.1)

* Essential for assessing the status and progress of
iInfrastructure development

« Comprehensive tool to determine the status of
infrastructure conditions for all of the 19 issues

« Can be used by a country to establish what
additional work needs to be completed to develop
the required infrastructure

« Self-Evaluation Report basis for INIR missions
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Management: Milestone 1

Condition Basis for evaluation
— Need for appropriate — Commitment to leadership
leadership and management and managements systems
systems recognized to ensure success, promote

culture for safety, security
and safeguards

— Plans to ensure knowledge
gained by NEPIO is
transferred to future
regulatory body and owner/
operator
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Management: Milestone 2

Condition Basis for evaluation

— Contract specs and — BIS for competitive bidding
evaluation criteria - completed (or requirements for
customer negotiations with a

determined. _
sole supplier)
— Owner/operator team
— Owner/operator competent to verify project
competence for procuring progress/quality requirements
and managing the NPP | (may include owners engineer),
contract evident. procedures for knowledge

management.

— Management systems covering
— Management systems safety, security and safeguards
established. - defined for 3 key organizations,
mechanism to monitor
infrastructure development.
14



Integrated Nuclear
Infrastructure Review (INIR)

« Based on Self-Evaluation of the
Status of 19 Infrastructure Issues Sy -

* International expert review S i g‘(’,
led by a high level IAEA manager = - e e o2

— ldentifies areas for further action \ > N Z m (())
makes suggestions and o - \ O | ke (Pnase o
recommendations Bl s SIN - v lonen 201

— Requested by Member State e 4
government ey e 2"

2009 — 2016: 19 INIR missions
in 13 Member States

(Plus two more in Oct/Nov 2016 in 2 new countries)

—

Integrated Nucleay

Infrastru

. Cture Revie

: w
ISsions: The First Six ()I’Igz,aﬁs

Lessons learned from first 6-years
of INIR missions published in
IAEA TECDOC-1779
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|IAEA Assistance to Newcomers

Member State Self-Evaluation IAEA Services
(Milestone 1) (Report) TC / NENP-NIDS

/)

Gaps Identified

ActionPlan  WE_— .
(National) s
.y o '

IAEA “Core Team” s‘;’ﬂ
(TC, NE, NS, OLA, SG) coontR
Coordinator: CTO-NIDS oordination

Country Nuclear
Infrastructure Profile
v

Integrated Work Plan
Member State - IAEA

1
1
1
1
\ 2

Rilataral Drainnte/

Rilataral Draiante/

Bilateral Projects/
Assistance

Package of IAEA

Assistance
TC/EB/RB Projects

Annual Reviews 16




Country Nuclear Infrastructure
Profile (CNIP) Objectives

* Develop an up-to-date and validated
database on status of nuclear power
infrastructure in newcomer Member States

based on
v |AEA Milestones Approach

v'Self-Evaluation
v"Recommendations of Review Missions
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Integrated Work Plan (IWP)
Objectives

 Joint working document for
v'Planning
v'Reviewing or extending assistance
v Agreed timeline and funding

v'Reference for determining required national
resources or bilateral support
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IAEA Guidance Related to
Management

IAEA Safety Standards

* Key Publications |

— Leadership and Management Management or Satey
for Safety (
|AEA Safety Standards Series
GS-R-2), 2016

— Project Management in Nuclear
Power Plant Construction:
Guidelines and Experience
(

JAEA Nuclear Energy Series
NP-T-2.7), 2012
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IAEA Guidance Related to
Management

Other Relevant Publications

Development and Implementation of a Process Based Management
System ( ), 2015

Use of a Graded Approach in the Application of the Management
System Requirement)s goor&acilities and Activities (

Management System Standards: Comparison between IAEA GS-R-3
and ISO 9001:2008 ( ), 2012

Management Systems Standards: Comparison between IAEA GS-R-3
and ASME NQA-1-2008 a)ngol\%CZQA-m-ZOOQ Addenda (

The Management System for Nuclear Installations (
), 2009

Managing the First Nuclear Power Plant Project ( ),
2007

The Management System for Facilities and Activities (
), 2006

Application of the Management System for Facilities and Activities
), 2006
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IAEA Guidance Related to
Management

* Training Materials

— Management of a
Nuclear Power
Programme (
|AEA E-learning
Module 4), 2013

— Management
Systems (
|AEA E-learning
Module 8), 2014

Link to full IAEA Nuclear Power Infrastructure Bibliography:
(https://www.iaea.org/NuclearPower/Infrastructure/Bibliography/index.html)

21



Mechanisms for IAEA Support

« Workshops/Training Courses

« Expert Missions/Advisory
Services

. Review Missions/Peer
Reviews

« Training Tools and Networks

Link to IAEA Catalogue of Services for Nuclear Power Infrastructure Development:
(https://www.iaea.org/NuclearPower/Infrastructure/catalogue.htmil)
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Conclusions

« Embarking countries are moving ahead with their plans for nuclear
power introduction and IAEA continues to work closely with them.

« |AEA has developed the Milestones Approach to help guide those
countries through this process.

« Our key products are guidance documents, training, review missions,
and expert advice.

« The “Evaluation Methodology” provides Member States with a
mechanism for evaluating their national nuclear infrastructure across
the 19 issues.

« NIDS coordination work and its essential tools including Self-
Evaluation, INIR missions, CNIPs and IWPs ensure that Agency
support is relevant, timely and of high quality.
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Additional Information

Website: IAEA and Newcomers
http://www.iaea.org/NuclearPower/Infrastructure
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Nuclear Power (NENP)

Division of Nuclear Power
Nuclear Power Engineering

Nuclear Power Technology
Development

INPRO
¥ Infrastructure
Home
Milestones Approach
INIR Missions & Reports
Catalogue of Services

Assistance Package for Future
Owner/Operator

E-learning

Technical Working Group

Meetings

Infrastructure Bibliography
Meetings

Publications

Information Systems &
Databases

Follow

SVIAEA oo

N VY /7 intemational Atomic Energy Agency

Our Work News Centre

Nuclear Energy  Nuclear Safety & Security  Nuclear Applications ~ Safeguards ~ Technical Coop.

Contact Us | Site Index | News Feeds

Search IAEA org

L
Integrated Nuclear Infrastructure Group

Read more >

News Videos

TAEA Delivers Report on Nuclear
Power Development to Turkey

2014-02-20 | The International Atomic Energy
Agency delivered today the final report from an IAEA

Integrated Nuclear Infrastructure Review (INIR)
mission, conducted in November 2013, to the Turkish Government. Read More

How They Do It: Belarus, China,
Turkey

2014-02-14 | Experts from three countries
expanding or building nuclear power programmes
explain their countries’ motivations for building new
NPPs, what they do and how they work with the IAEA for safe and sustainable
programmes. Read More

TAEA Infrastructure Meeting:
Newcomer and Expanding Countries
Face Similar Challenges

2014-02-12 | Participants at the annual IAEA
Technical Meeting on Topical Issues in the

Development of Nuclear Power Infrastructure agreed that strong government
support, a firm road map, stakeholder support and financing were key issues
for a sustainable nuclear power project. Read More »

-
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Meetings 2014

7-11 Apr
Technical Meeting on Becoming
a Knowledgeable Customer
within the Framework of a
Nuclear Power Programme Read
more»

More Meetings »

Milestones Approach

INIR Missions & Reports

DEVELOPING
INFRASTRUCTURE

for NEW NUCLEAR POWER
sanmes

E-learning

for Newcomers

Milestones Video

https://www.iaea.orq/
NuclearPower/videos/
2016-02-15-milestone.html

energy

Many countries are now considering nuclear power as a sustainable energy option.

Sean Dunlop
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s.dunlop@iaea.org
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