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* Main Stakeholders

» Market opportunities

 Joint efforts in the International Market
* Opportunities of the localization

* The Chinese equipment manufacturers
* China Nuclear Base in Zhejiang

 List of NPP projects in China
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@ NPPsin operation ( 13)
@ NPPsunderconstruction ( 28 )
@) Planned NPPs ( over40 )
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Main Stakeholders- Holdings and

Operators

« China National Nuclear Corporation CNNC

« China Guangdong Nuclear Power Corporation
CGNPC

« State National Power Technology Corporation
SNPTC

* China Power Investment Corporation CPIC
« Huaneng Power HPC

* Taishan Nuclear Power Joint Venture Company
TNPJVC

 In the waiting list: Datang, Huadian, Guodian
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Main Stakeholders- EPC

» China Nuclear Power Engineering CNPE

» China Guangdong Nuclear Power
Engineering Company CNPEC

» State Nuclear Power Engineering
Company SNPEC

* China Institute of Atomic Energy CIAE

» Chinergy (CNEC+Tsinghua Holding
Group, +CGNPC 15%)
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Main Stakeholders- Design and Research

« Shanghai State Nuclear Engineering Research
and Design Institute SNERDI

* China Nuclear Power Engineering Company
CNPE

* China (Guangdong) Nuclear Power and Design
Company CNPDC

« China (Guangdong) Nuclear Power Research
Institute CNPRI

* Nuclear Power Institute of China NPIC

* |nstitute of Nuclear and New Energy Technology
INET
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Market Opportunities 1

 SAMG development and research in spent fuel pool

severe accident and the development of specific
SAGs in SAMG, which is a requirement of NNSA.

Emergency procedures upgrade from EOP(event-
oriented procedures) to SOP(state-oriented
procedures), implementation of station black out

devices and etc., each of these projects will be at
least 10M RMB.

Isotopes production for nuclear medicine (CIAE has
75% of the market).
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Market Opportunities 2

The AP1000 is a key technology which requires
large support from foreign companies.

The heavy forging is not at international level.

The equipment manufacturers cannot match the
purchase orders, in particular for Generation 3 NPP.

Sales of software for training EPC companies.

Local companies from other industries (oll,
aerospace) will enter the nuclear market.

Involvement in the reprocessing plant.
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Join Efforts in the International Market

e CGNPC will sell its NPP in South East Asia and East
Europe

« CNNC will sell its NPP in Middle East, Africa, and South
America

« SNPTC will sell the CAP1400 as competitor of Areva,
Rosatom, AECL and Kepco.

 Huaneng Group plans to sell the HTR to any country
which is looking for heat and energy combined at low
cost.
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Opportunities of the Localization

* Produce and export to international market in
order to obtain the HAF 601

* Direct access to the manufacturers
» Reliable partner of the EPC companies

* Major Operators, such as EDF and soon
Tractebel source for billions of Euro of
equipment in China.

 China creates the first Nuclear Industrial Base
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The Chinese Equipment Design and

Manufacturers

* 188 local companies, including 13 JV and 7 WFOE. All
the the Chinese part of the JV is often a state owned
company

« 90 have design capacity

* 7 have competence in Installation and NDT

* Only 6 Manufacturers have ASME certification (17 ASME
certifications in China).

« ~670 HAF 601 (vs. ~260 HAF 604 for foreigners)
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China Nuclear Power Base in Zhejiang

« Zhejiang is the cradle of China’s Nuclear Power:
In 1982, the first domestic nuclear power station-
QinShan 1 was launched in Zhejiang.

* Over the last 20 years, Zhejiang has trained a

large number of nuclear engineers and
professionals.

« Through long-term cooperation with CNNC,
Zhejiang will be the major storage location for
equipment and materials for China’s nuclear
power stations.
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Nuclear Power Plants (NPP)

in Operation in China

944 MWe PWR CGNPC

279 MWe PWR (CNP-300)  CNNC April 1994
610 MWe PWR (CNP-600)  CNNC 2002, 2004, 2010
665 MWe PHWR (Candu 6)  CNNC 2002, 2003
935 MWe PWR CGNPC 2002, 2003
1000 MWe PWR (VVER-1000) CNNC 2007, 2007
1037 MWe PWR (CPR-1000) CGNPC  Sept 2010
10,234 MWe
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NPPs under Construction and Planned

Guangdong
Zhejiang
Liaoning
Fujian
Fujian
Guangdong
Zhejiang
Zhejiang
Shandong

Guangdong

1080

650

4x1080

4x1080

2x1080

4x1080

2x1080

2x1250

2x1250

2x1770

CPR-1000

CNP-600

CPR-1000

CPR-1000

CPR-1000

CPR-1000

CPR-1000

AP1000

AP1000

EPR

CGNPC
CNNC

CGNPC

CGNPC, with
Datang

CNNC

CGNPC

CNNC

CNNC

CPI

CGNPC

5/06

1107

8/07, 4/08, 3/09,
8/09

2/08,11/08, 1/10,
9/10

11/08, 6/09

12/08, 8/09, 11/10,
15/31M1

12/08, 7/09
3/09, 12/09
9/09, 6/10

10/09, 4/10

8/11
2012

10/12, 2013, 2014

12112, 2013, 2014,
2015

10113, 8/14

8/13, 2014, 2015,
2016

12113, 10/14
1113, 9/14
5/14, 3115

12113, 1114

Where construction has started, the dates are marked in bold. Those here not under construction are marked as 'planned’ in
the WNA reactor table. At 31 December 2010, 27 under construction: 29,790 MWe; 50 planned: 57,830 MWe (gross).
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Liaoning
Shandong

Guangxi
Fujian
Fujian
Hainan
Shandong
Fujian
Hubei
Hunan
Jiangxi
Liaoning
Zhejiang
Shandong

Hunan

2x1080

210
2x1080

4x1080

2x1080

2x650

2x1080

2x1080

2x1250

4x1250

2x1250

2x1250

2x1250

2x1250

2x1250

CPR-1000
HTR-PM
CPR-1000

CPR-1000

CPR-1000
or CNP1000

CNP-600

CPR-1000

CPR-1000

AP1000

AP1000

AP1000

AP1000

AP1000

AP1000

AP1000

CGNPC

Huaneng

CGNPC
CNNC

CNNC

CNNC &
Huaneng

CNEC/CNNC
CGNPC
CGNPC
CNNC

CPI

CNNC with
Datang

CNNC
CPI

CPI

2011, 2011
12/10
7/10, 2011

7/10, 2011

?2,?

)

4/10,11/10

Deferred from 2009?

2011
late 2010
early 2011

9/11,?

20107

20117

2015
2015
2015, 2016

7/15, 516

2014, 2015

2015

2015

4/2015-2018

2015
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Zhejiang
Fujian
Fujian
Jiangxi

Guangdong
(inland)

Jiangsu
Jiangsu
Anhui

Jiangsu

Guangdong

2x1250
2x880

2x1250
2x1250

4x1250

2x1060

2x1200

2x1250

2x1080

2x1080

33x1080
32x1250
2x1060
2x1200
2x1770
2x880
3x650
1x210

87,620
MWe

AP1000
BN-800

AP1000
AP1000
AP1000

VVER-1000
(AES-91)

VVER-1200
AP1000
CPR-10000

CPR-10000

CNNC

CNNC

CNNC & Guodian
CNNC

CGNPC

CNNC

CNNC

CGNPC

CGNPC

CGNPC

20117
8/2011

2011

20117

12/12, 8113

?2,?

12/2011

2018, 19

8/2016
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