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International Atomic Energy Agency

IAEA is the UN’s scientific forum for
cooperation in the nuclear field.
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Maximizing the contribution of nuclear technology
to the world, while verifying its peaceful use
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NPPs - Current Position

446 in operation*
in 30 countries

390 GW(e) capacity*

« USA 99
 France 58
 Russia 35
« China 37

 RepKorea 24

* |AEA PRIS database — August 2017

61 under construction*

in 15 countries

Approximately
2/3rds are in Asia
with 2 newcomer

countries - Belarus
& the United Arab
Emirates

163 Shutdown reactors

Total Number of Reactors: 163
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Some recent
announcements of
further permanent
shutdowns in Sweden,
Korea and the USA.

I Number of Reactors



2030 Projections

High
= Low
® history

1960 1970 1980 1990 2000 2010 2020 2030



Nuclear Power Development
In Different Regions
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Drivers for nuclear power post-Fukushima

Drivers for consideration of nuclear power
have not changed: |
* Energy security
« Volatile fossil fuel prices
« Climate change
* Increased demand for clean energy
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IAEA and Newcomer Countries

“Itis each country’s sovereign decision whether to add
nuclear power to its energy mix.

For those who choose to
do so, the IAEA roleis to
help them build the
expertise to use nuclear
power safely, securely,
and sustainably.”

Yukiya Amano
IAEA Director General

General Conference 2015
Africa Side Event




Newcomer country numbers

Number of Member States at different stages of decision making and planning
for nuclear power in 2012-2016 according to their official statements

First nuclear power plant started
. ) 1 2 2 2 2
construction/under construction

First nuclear power plant ordered 2 1 1 1 2

Decided to introduce nuclear power and started a
. o 6 6 7 7 6
preparing the appropriate infrastructure

Active preparation for a possible nuclear power

programme with no final decision 6 S ) 6 7

Considering nuclear power programme 13 19 18 11 10"

4 Includes Viet Nam, whose National Assembly in November 2016 endorsed the Government's decision to cancel the country’s
nuclearpower plans

* Another 17 countries expressed interest in nuclear power during the IAEA General Conference orin high level bilateral meetings



The Milestones Approach

 Comprehensive
framework for IAEA
guidance to newcomers

« Adopted by Newcomers
and industry

o 2007 edition based on
experts past experience

« Revised in 2015




Milestones in the Development of

a National Infrastructure for Nuclear Power

MILESTONE 1 MILESTONE 2 MILESTONE 3

Ready to make a Ready to invite Ready to
Nuclear power knowledgeable bids/negotiate a commission and
option included commitment to a contract for the first operate the first
in national nuclear power nuclear power plant nuclear power plant
energy strategy programme
PHASE 1 PHASE 2 PHASE 3
Considerations Preparatory work Activities to
before a decision for the contracting implement the
to launch a and construction first nuclear
nuclear power of a nuclear power power plant
programme is plant after a policy
taken decision has been
taken
AT LEAST 10-15 YEARS !

FIRST NUCLEAR POWER PLANT PROJECT

Final investment

_ _ decision
Pre-project Project )
activities development Contracting
Construction

Commissioning
Operation
Decommissioning

"Milestones in the Development of a National Infrastructure for Nuclear Power"

(IAEA Nuclear Energy Series No. NG-G-3.1, Rev 1)
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http://www-pub.iaea.org/books/IAEABooks/10873/Milestones-in-the-Development-of-a-National-Infrastructure-for-Nuclear-Power

Infrastructure Issues

Q00006

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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Integrated Nuclear Infrastructure Review

« Based on the Milestones
Approach: 19 Infrastructure
Issues, 3 Phases, 3 Milestones

 International expert review led
by a high level IAEA manager

* |dentifies areas for further action
and makes suggestions and
recommendation

* Results are delivered to
Government and decision-
makers
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Integrated Nuclear Infrastructure Review
Missions 2009 - 2017

1. Jordan 2009
2. Indonesia 2009
3. Vietnam 2009
4. Thailand 2010 w P
5. UAE (Phase 2) 2011 *L—
6. Bangladesh (Phase 1&2) 2011 Morocco '
Bangladesh
7. Jordan follow-up 2012 Turkey l\ ;
8. Belarus (Phase 1&2) 2012 Nigeria “/ Viet Nam
9. Vietnam (Phase 2) 2012 Q e : /g), Malaysia
10.Poland 2013 / ‘\ T )\ r
11.South Africa (Phase 2) 2013 Ghana D~ = ' ..f;"ﬂ
12.Turkey (Phase 2) 2013 - bahac
13.Jordan (Phase 2) 2014
14.Vietnam follow-up 2014 South Africa
15.Nigeria (Phase 2) 2015
16.Kenya 2015
17.Morocco 2015
18.Bangladesh follow-up 2016 158
19.Poland follow-up 2016 -
20.Malaysia (Phase 1) 2016 i _:i,_._,_..-_ ;:,@.mu'h =
21.Kazakhstan (Phase 1) 2016
22. Ghana (Phase 1) 2017
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Nuclear innovation in climate change
mitigation

 New technologies and creative approaches

« Technical innovations
— Long term operation of current nuclear power plants
— Advanced and evolutionary reactors
— Small modular reactors
— Future revolutionary reactors

— Non-electrical applications
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Advanced Water Cooled Reactors

ABWR Shikh (1996) APR-1400 Shin-Kori ITI connected to Grid!
| |

« QOperation
— ABWR
— APR-1400
— VVER-1200

« Under Construction eTT—
— EPR
— AP-1000

« Detailed Design B Tay -
— APWR = .
— ATMEA1




Small Modular Reactors

« Advanced reactors producing
electricity up to 300 MW(e) per module [ e s v

Technology Developments

A Supplement to:

4 FIeXibIe power generation IAEA Advanced Reactors Information System (ARIS)
 Enhanced safety performance
« Lower upfront capital cost

« Suitable for cogeneration and non-
electric applications

« QOption for remote regions
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IJAEA Technology Roadmap of
SMRs for Near Term Deployment

Immediate Deployable \

CAREM HTR-PM KLT-40S P10( : y IMR HTMR100 SMR160

Argentins China Russian Federstion ~aed = : | Japan South Africa United Stafes of America
Uit Bonstriation Certlfled orat Conceptual Design for Mid to
Advanced Design Stage Long Term Deployment
= CAREM-25 = SMART = ACP100 = AHWR300 = Westinghouse SMR
z KAERI, Republic of Koraa CNNC, China BARC, India Westinghouse, USA
CNEA, Argentina = RITM-200 = UNITHERM, VK-300 = Flexblue = SMR160
- KLT"4OS CKBM, Russia NIKIET, Russian Fedarstion DCNS, France Holtec, usa
OKBM Afrikantov, Russian Federation = PRISM = NuScale " RIS = Th-100
= GE-Hitachi, USA NuScale Power, USA IRIS International Consortium STL, South Africa
HTR-PM = PBMR-400 = mPower = DMS = SC-'HTGR
INET, China PBMR, South Africa BEW, Usa Hitachi-GE, Japan AREVA, France
= BREST300-OD = GTHTR300 = VVER-300 = G4AM
:'SK'ET’ Russiz . ;zE;;a:;g OKB Gidropress, Russia Gen4 Energy, USA
= 2
Toshiba, Japan AKME Engineering, Russia

MHE-NENS-NPTOS-MarZ0is
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Interests In HTGRs

14 MSs in the TWG-GCRS

Active Projects
— China (HTR-10 and HTR-PM)
— Japan (HTTR and Hydrogen project)

— USA, South Africa, Korea, Russia

Indonesia
— 10MW experimental power reactor

MSs that recently expressed interest

— Saudi Arabia, Australia, Poland,
Singapore

¢ HTR-PM (Tsinghua University, China
*  GTHTR300 (Japan Atom
*  GT-MHR (OKBM Afrikai
¢ MHR-T reactor/Hydrog
. MHR-100 (OKBM Afrikantov, Russian Federation

/ *  PBMR-400 (Pebble Bed Modular Reactor SOC Ltd., South Africa

*  HTMR-100 SMR (Steenkampskraal Thorium Limited (STL), South Africa
«  SC-HTGR (AREVA NP, USA)

Xe-100 (X-energy, United States o f America

Advances in Small Modular Reactor
Technology Developments

upplement to:
|IAEA Advanced Reactors Information System (ARIS)
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Non-electric Applications

Seawater desalination

Industrial heat ‘H BEE

applications

Material processing

High efficiency
power generation

Hydrogen
cogeneration

20



INTERNATIONAL MINISTERIAL CONFERENCE

POH .. er m _4

Organzed by the In cooperation with the Hosted by the United Arab Emirates Government
o OECD Nudicer through the Ministry of Erergy and
(%#: Energy Agency the Federal Authority for Nuclear Regulation
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IAEA Atoms for Peace and Development

Thank you!

D.Hahn@iaea.org

Follow us on Twitter:
@IVA\FA\ =



