THE PEOPLE’S REPUBLIC
OF CHINA

THE SEVENTH NATIONAL REPORT UNDER
THE CONVENTION ON NUCLEAR SAFETY

(2013-2015)

June 2016
Beijing



Table of Contents

ADDIEVIALIONS ...ttt b bbb bbbt bbb bbbttt 1
AL TNEFOAUCTION ...t b bbbt ek b e s bk et e bRt e bk et e b et bt e se b e s e bebe e 1
A.1 General Situation of the Peaceful Uses of Nuclear Energy in China..........ccccoceeevvniiinniinneienennn 1

A.2 Policies and Objectives for Nuclear Power Development in China ...........ccooeeevveieinscicnseienene 1

A.3 Nuclear Safety POIICY iN ChiNa ... 2

A.4 Preparation and Structural Features of the National REPOIt ............cceeriiiininnniceeeeceeese, 3

B OVEIVIEW. ...ttt ettt sttt et bbb bt b b e b b et e e e bRt b bRt e e bR s b b et s et e e et b et nnenn 5
B.1 Summary on the Sixth Implementation of Convention and Follow-up Actions .........cccccccervreenene. 5
B.1.1 Summary on the Sixth Implementation of Convention ...........c.cccceveieivcii e, 5

B.1.2 Response Actions to the Challenges from the Sixth Review Meeting .........c.cccovvevvricennns 6

B.2 Activities Carried out and Planned for Safety Improvement.........ccococeevvveinsennsenesseee e 1

B.3 Improvement for Safety of NPPs in China after Fukushima Nuclear Accident............cccceevnene. 15
B.3.1 Safety Improvement of Operating UNILS .........cccoieiiiniiinienneieesee s 16

B.3.2 Safety Improvement of Nuclear Power Units Under Construction .........ccccceevvveevrernnnnns 19

B.4 INtErNAtiONal PEET REVIEW .......cuiiiieiiiieie ittt bbbttt 21

B.5 Typical Events in this Implementation Circle of Convention on Nuclear Safety..........ccccoevnene. 22

B.6 Response to Vienna Declaration on Nuclear Safety........cccocvrveieiniieniseiirssene e 23
B.6.1 Modifying and Improving Nuclear Safety Regulations, and Pointing Out Far-range Goal

OF NUCIEAT SATELY ....cvevtiiietee ettt ettt ettt 24

B.6.2 Design Characteristics of New Nuclear Power Units and Safety Improvement................ 25

B.6.3 Implementing Comprehensive Safety Inspection and External Events Margin Evaluation
........................................................................................................................................................... 27

B.6.4 Periodic Safety Review of Operating Nuclear Power Units and Performing Reasonable &
AChIEVaDIE IMPIOVEIMENTS ......vcvieiiiiiiiis bbb 28

B.7 Follow-up Actions of China with Respect to the Five Challenges identified by IAEA on
POst-FUKUSNIMa NUCIEAr ACCIAENT ........cveiiiieciecei e rene e 28

B.8 G0o0od Practices and ChallENQES .......c.cevriririrreierriet ettt 33
B.8.1 GO0U PrACLICES ......viviiiiiriiisisieietet ettt ettt bbbttt 33

B.8.2 CRAIIBNGES ...ttt e bbb 35

6. EXIStiNg NUCIEAr POWET PIANTS ......c.ooviiiiiiiietcr ettt 37
6.1 LISt OF EXISTING NPPS .....oiiiitiiet ettt bbbttt sttt 37

6.2 General Situation Of EXISTING NPPS ..ot 37

6.3 Overall Safety Status 0f NPPS iN ChiNa.........ccovieiiisciesessee e 40

7. Legislation and ReQUIBLION ..........ccvivieiiieiisee et neens 42
7.1 Framework of Legislation and REGUIALION ..........ccvirieiniiiciie e 42
7.1.1 General Description of Nuclear Safety Laws, Codes and GUIdES .........ccccevvvrervrieereriennnn. 42

7.1.2 Issued Laws, Regulations and Guides on Nuclear and Radiation Safety ..........cc.ccccceveenee 43

7.1.3 Newly Issued Laws, Regulations and Guides on Nuclear Safety during this



Implementation of CONVENTION PEIOM.........ccociiiiieee e 44

7.1.4 Participation Relating to International Convention on Nuclear Safety.......c..ccccccovvvevrnnnn. 44
7.2 LEICENSING SYSLEM .eviiiieiiistetesisie ettt ettt s et s e et e sese s er e et e s e se et e nena b enesenseneneesenens 45
7.2.1 Types OF LICENSES TOF NPP ..ottt 47
7.2.2 1SSUBNCE OF NPP LICENSES ...ttt 47
7.2.3 Nuclear Safety Review and INnSPection SYSIEM ........ccoveevvircieniein s 48

7.2.4 Newly Issued Licenses in this Implementation Circle of Convention on Nuclear Safety .51

S =T U1 F= 1 o] ISP RR 54
8.1 REGUIBLION SYSLEIM ...ttt bbbttt ettt et bttt e e neenan 54

8.2 MEP(NNSA) ...ttt ettt bbbt s et ettt bRt ettt p e 54
8.2.1 Organizations StIUCLUIE .........c.evrviieeririeiiestee ettt sttt s s s te e naene s 54

8.2.2 Main Duties and ReSPONSIDIITIES .........cvrvieeriieiiireers e 55

8.2.3 Human and FiNancCial RESOUITES ........ccccuririririririiieieieieieetnesesisiessie e 58

8.2.4 Integrated Management SYSIEM ......cccciiiiieeiiee et saens 59

8.2.5 PUDIIC COMMUNICALION ...ttt 60

8.3 China AtomiC ENEIgY AULNOIILY ....cviiviciecce e 61

8.4 National Energy AdMINISTIAtION ..........coiirieiiieiisees et 62

8.5 National Health and Family Planning COmMMISSION .......cc..ceovriveiniriceiseenseeesie e 62

9. ResSpONSIDIlities Of the LICENSEES. ...ttt bbb 64
O 1] g1V (0T (-] 2RSSR 66
10.1 Safety Policies and Safety Management Arrangement ........ccoooevrvveerereeeresieeneseeenessseseseeseseseens 66

10.2 NUCIEAr SATEY CUITUIE......ciieieiiiceesete ettt bbbttt s 66

10.3 Peer Review and Self-assesSMent OF NPPS ... 68

10.4 Regulatory and Control ACHIVITIES.......ccuvuieivrieeirreireee et 70
10.4.1 Promotion of Nuclear Safety CUITUIE ..........cooorieiiriiiee e 70

10.4.2 Safety review, licensing and INSPECLION ........ccovvieiiririciiniiei e 71

11. Financial and HUM@an RESOUITES..........ccciiiiiiirieiirine ettt sttt sttt s saesesestesesens 73
11,1 FINANCIAI RESOUICTES ..cuvvcviriieieisieieses ettt ettt sttt b e et e et s et st s st s e nenbene e es 73

11.2 HUMAN RESOUITES .....viiteeuieueetite sttt ettt st sttt be b et e e b e eb e s be e ae e b e e e e s beseeebe s bt ebeese e e e eesbenbesaesbenns 74
11.2.1 Human ResSource ASSUrANCe MEASUIES.......c.couiiririririririerereieitseene s sessssesese e sesssnsnenes 74

11.2.2 Examination and License Management for Operation Personnel ..........cccccceevvvvivnnnnne 75

11.2.3 Training and Examination of Personnel in NPPS ... 76

11.2.4 System of Registered Nuclear Safety ENGINEET .........covvveiirreiiniseirsenerisee s 78

12, HUMAN FACTOIS ..ottt e bt et b bbb bt r e bt b nn e ns 80
12.1 Regulatory Requirements on Prevention and Correction of Human Errors..........ccccceeevvcennne 80

12.2 Measures to be Taken by Licensees and OPEIrators .........cccccervveererserereermreseeseseeeessssessssssesessens 81

12.3 Supervision Management and Control ACHVITIES ..o 82

13, QUAITEY ASSUTANCE.....euvveueeeerereetesesesteresestesesessesessetesesessesesessesessesesessesesessesesessesesessesesessesesessesessssesensssesessns 84
13.1 Quality ASSUIANCE POLICIES ....cuvviveiiieieisi ettt nnns 84

13.2 Basic Elements in QUAlITY ASSUIANCE ........cvriiurieririeerisieie ettt st 84

13.3 Establishment, Implementation, Assessment and Improvement on QAPs of NPPs.................... 85



13.3.1 Formulation Of QA PIOGIaAM .......ccciiiiiiiiiieiensie sttt 85

13.3.2 Implementation 0f QA PrOGraM.......cc.cevrirueirreire et saesee e seesesseneseeses 86

13.3.3 Assessment and Improvement 0f QA PrOgram .........cccoveveerivveiiniseresiseneseseeseseeseseesenens 86

13.4 Supervision Management and Control ACHVITIES ..o 88

14. Assessment and Verification OF SAFELY ... 90
14.1 Regulatory Requirements on Safety Assessment and Verification for NPPS ..........ccccocecvveennn 90

14.2 Safety Assessment and Verification Practices in NPPS ... 91
14.2.1 Deterministic Safety ANGIYSIS........covvviiiriieiiseii et naens 91

14.2.2 Probabilistic SAfety ANGIYSIS .......ccvriieiririeirsieers et 92

14.2.3 Surveillance for Items Important to Safety ... 93

14.2.4 IN-SEIVICE INSPECLION......c.eivetiiiiteiiicietesis ettt st saene e erene e 94

14.2.5 AgiNG MaNAJEMENT ....cuviiieiiiiiieiisietees ettt st sa et se st e e sbesesessenenenseneneas 95

14.2.6 Periodic Safety REVIEW ......ccoo ettt ssene e 97

14.2.7 Re-assessment of Hazard ASSUMPLIONS .........ccovieiriiieiniiei e 99

14.3 Supervision Management and Control ACHVILIES .........ccvevrreiinneiseee s 101

15. RAIALION PFOTECTION ......oiiiiiiiiteiiiet ettt bbbt bbbt ek bbb sn et 105
15.1 Basic Requirements of Radiation PrOtECHION..........cccovuririiieiniriee e 105
15.2 Application of ALARAPFINCIPIE 1N NPPS .....coviiiieeisseres e 108
15.2.1 Application of ALARAPrinciple in NPP DeSigN ......ccccoveiirreiiniec e 108

15.2.2 Application of ALARAPrinciple in NPP Operation ..........ccococeoerierirneiennenensee s, 109

15.3 Personnel EXPOSUIE CONEIOl .......ccvveeirieiisietese ettt 110
15.4 Environmental Radioactivity MONITOIING .......cccouiiiiririiieee e 110
15.5 Control Activities and Capacity Development of the Regulatory Bodies ...........cccoceerirnienne 113

16. EMEIGENCY PrEPATEANESS ...c.oviteiirietiiiristeisiete sttt ettt b bbbt stttk sttt b bt et et s 115
16.1 Basic Requirements for EMErgency Preparetness........coueerieerinieiennieessieesesese s sesees 115
16.2 Emergency Organizational System and DULIES ..........ccivriieiiiescienreise e 116
16.3 Classifying and Reporting of Emergency COnditions ...........cccccovvieviveeieneesss e 120
16.4 NPP On-site and Off-site EMErgeNCY PIans .........cccoveirieiniiiecses e 121
16.5 Training and EXercises for EMEIGENCY ......cciciiiciiiieie e 122
16.6 Information Publicity and Public Communication on EMErgency ........cccccccevvvevvrvseerisecennennns 124
16.7 Supervision Management and Control ACHVILIES .........ccvevrreiinierineees s 126
16.7.1 Development of Radiation Environment Monitoring Capacity...........cccocoveevvveieresrennnns 126

16.7.2 Development of Capacity for NPP to Cope with Severe Accidents..........ccocooeevvervnennns 127

16.7.3 Construction of Nuclear Emergency SUPPOrt SYStEM .......ccocvrvreernrnernneeeneseseesensenens 127

16.8 International Arrangements for Nuclear Accidents EMEIgencCy ........ccoveveereeniniceneseesisieenens 128

A 111 o TSR 130
17.1 Evaluation on Site-related FACLOrS........coirueeiiiirrrr s 130
17.1.1 Regulations and Requirements 0n NPP SitiNg.........cccooiriirirniiinne s 130

17.1.2 Assessment Criteria and Assessment of Site-related Factors...........cccooeeeeicnnnnnniiinns 130

17.1.3 Criteria for Defining Effects of External EVENtS .........ccccoceivveieiivcenn v, 133

17.1.4 Regulatory Review and Control ACHIVITIES .......cccooieiirreniresee e 134

17.1.5 Screening of NPP SiteS in ChiNa .....cccoceiiiiecinieicecsse e 134



17.2 Effect of NPP on People, the Society and ENVIFONMENT..........ccovireiininiinnee s 135

17.2.1 Criteria for Defining Potential Impact of NPP on Residents and Environment ............. 135

17.2.2 Implementation of Criteria for Potential Impact of NPP on Residents and Environment
......................................................................................................................................................... 137

17.3 Re-assessment Of Site-related FaCtOrs ... 137
17.3.1 Re-assessment of Site-related Factors after Siting .........cccovveceivcieivscr e, 137

17.3.2 Re-assessment after a Significant Accident or Extreme EVENt.........coccovveeenvnienninennns 138

17.4 Consultation with Other Contracting Parties Possibly Influenced by NPPs..........cccccccovvvennene. 141

18. DeSigN aNd CONSTIUCTION ....c.vviieiirieiieisiee ettt ettt sttt sttt ne e tene s 142
18.1 Implementation of Defense iN DEPLN .......c.ccviric s 142
18.1.1 Regulations and Requirements for the Design and Construction of NPPs.................... 142

18.1.2 Application of Defense iNDEPLh ....coovevrerirreirsre e 148

18.1.3 Application 0f Design PriNCIPIES.......ccceiirieririeircee st 150

18.1.4 Countermeasures against Beyond Design Basis ACCIAENTS .........ccovvvveieveeenvinciesieennnns 152

18.1.5 The Measures to Maintain the Integrity of The physical Containment..............c.c......... 155

18.1.6 NPP DeSign IMPrOVEMENL.......coiviiereririsieirieieesieereseeeseseesesssessesessesesessesesessesesessssessssnsesens 158

18.1.7 Regulatory Review and Control ACHIVITIES .........ccoveeiiriinirieeresee s 160

18.2 Use 0Of Proven TEChNOIOGIES .......c.ovveiiricii ettt 161
18.2.1 Codes and Regulatory REQUIFEMENTS ..........cvirieirireeeisieesesiseses e eses e sessesesessesesens 161

18.2.2 Measures to Be Taken DY LICENSEES ...ttt 162

18.2.3 New Technologies and Methods for Analysis, Inspection and Testing.......ccccoceevrvrvevnnen. 162

18.2.4 Regulatory Review and Control ACHIVILIES .......cccvvvveiirireiri s 164

18.3 Design for Reliable, Stable and Manageable Operation.............ccocveevveiinneienneienseesseeens 165
18.3.1 Codes and Regulatory REQUIFEMENTS ..........cvviueeririeieisieesesieeses e e seesessesesens 165

18.3.2 Measures to be Taken DY LICENSEES ......covvccirieiriceissee e 166

18.3.3 Regulatory Review and Control ACHIVITIES ........ccooveiririenirieesee e 167

19, OPEIALION .....cvtiiiret ettt bbbttt b ekttt 168
19.2 INItHIAI APPIOVAL ...t 168
19.1.1 Review, Approval and Inspection for Operation Related Licenses of NPPs .................. 168

19.1.2 CommisSSIONING OF NPP ......ciiiiicci et 170

19.2 Operation Limits and CoNAItIONS .......cccvverriieiirieie et 171
19.3 Operation, Maintenance, Inspection and Test OF NPP ..o 173
19.4 ACCIOENT PIOCEAUIES.... vttt sttt sttt b e ettt b bbbttt e b et 174

19.5 Engineering and TeChNICal SUPPOIT .......c.cvriieiircei e 175
19.6 Event Reporting System of Operating NPPS ... 176
19.7 OPErating EXPEIIENCE. ... .cutiiiueeirieteieristete sttt sttt sttt ettt ettt st bt e e b bt sb e et b e et e 178
19.8 Management of Spent Fuel and Radioactive WASLES .........cccvveivrreiirescinneee s 181
19.9 Network Information Safety 0f NPPS ..o 184
APPENDIX 1: THE LIST OF NPPS IN CHINA (BY DECEMBER 31, 2015) ......ccccceeiiiininirrinins 185
APPENDIX 2: OPERATIONAL EVENTS IN NPPS OF CHINA (FROM 2013 TO 2015)............. 187

APPENDIX 3: WANO PERFORMANCE INDICATORS OF OPERATIONAL NUCLEAR
POWER UNITS IN CHINA (FROM 2013 TO 2015) ...t 188



APPENDIX 4: LAWS, REGULATIONS AND RULES OF CHINA ON NUCLEAR SAFETY

(Up t0 DECEMDET 31, 2015) ..eiuiicieiiieiiirie e s ettt s s e e b e s saetere e ete e saeseneseenenenenns 191
APPENDIX 5: LIST OF DOMESTIC AND OVERSEAS REVIEW ACTIVITIES RECEIVED BY
NPPS IN CHINA (FROM 2013 TO 2015) ..ottt sssssssesenes 200
APPENDIX 6: LIST OF SCHEDULED DOMESTIC AND OVERSEAS REVIEW ACTIVITIES
FOR NPPs IN CHINA (FROM 2016 TO 2018) ....c.cceiviitriririreririeieieiereeenesesesisisisssessesesesesesessssssesssesesenes 203
APPENDIX 7: LICENSED REACTOR OPERATORS AND SENIOR REACTOR OPERATORS
OF CHINESE NPPS IN COMMERCIAL OPERATION (BY DECEMBER 31, 2015)................ 205
APPENDIX 8: OCCUPATIONAL EXPOSURE IN NPPS OF CHINA.......ccccoiireeerre e 206

APPENDIX 9: LIST OF EMERGENCY DRILL OF NPPS IN CHINA (FROM 2013 TO 2015)..208



ANSN
CGN
CNEA
CNNP
CNNO
DCS
GNSSN
INES
IAEA
IRRS
MDEP
MEP (NNSA)

NPP
OECD /NEA

OSART
PSA
PSUR
PSR
PWR
SAMG
SOER
WANO

Abbreviations

Asian Nuclear Safety Network

China General Nuclear Power Group Co., Ltd.
China Nuclear Energy Association

China National Nuclear Power Co., Ltd.
CNNP Nuclear Power Operations Management Co., Ltd.
Digital Control System

Global Nuclear Safety and Security Network
International Nuclear Events Scale
International Atomic Energy Agency
Integrated Regulatory Review Service
Multinational Design Evaluation Programme

Ministry of Environmental Protection (National Nuclear
Safety Administration)

Nuclear Power Plant

Nuclear Energy Agency of Organization for Economic
Cooperation and Development

Operational Safety Review Team
Probabilistic Safety Analysis
Pre-startup Peer Review
Periodic Safety Review
Pressurized Water Reactor
Severe Accident Management Guideline
Significant Operating Experience Report

World Association of Nuclear Operators



INTRODUCTION

A. Introduction

The Chinese government has consistently attached high importance to nuclear safety,
earnestly performed all obligations committed to international community, undertaken the
safety responsibilities for its nationwide NPPs, and made unremitting efforts to meet and
keep a high-level nuclear safety standard accepted internationally.

A.1 General Situation of the Peaceful Uses of Nuclear Energy in China

Nuclear power is a clean, efficient and high quality modern energy source, and
developing nuclear power constitutes an important component of China's energy strategy.
China consistently gives top priority to nuclear safety in its peaceful use of nuclear energy,
follows the principle of enhancing safety for the development and promoting development
by upholding safety, and makes great efforts to bring the dual goals of development and
safety in alignment with each other. China implements the policy of developing nuclear
power in a safe and efficient manner by adopting the most advanced technologies and most
stringent standards.

From 2013 to 2015, 13 nuclear power units had been put into commercial operation in
China, and 9 nuclear power units started construction. As of December 31, 2015, there were
28 nuclear power units in commercial operation in China, with total installed capacity of
26,148MW; and 26 nuclear power units under construction, with total installed capacity of
29,000MW. Furthermore, construction permits of 2 units were issued at the end of 2015, but
construction has not yet been started.

The operating nuclear power units maintained their good operation performance
records. From 2013 to 2015, the annual accumulative electricity generated by nuclear power
units in commercial operation in China increased steadily, being 112.1 billion kWh, 130.58
billion kwh and 168.319 billion kWh in these three years respectively, accounting for about
2.1%, 2.35% and 3.01% respectively in the total electricity generated in the whole country.

After the Fukushima nuclear accident, Chinese government launched comprehensive
safety inspections on civil nuclear facilities, and carried out evaluation on external event
safety margin for NPPs in operation and under construction. According to the experience
feedback from Fukushima nuclear accident and results of comprehensive safety inspections,
the MEP (NNSA) issued the General Technical Requirements on the Improvement of NPPs
after the Fukushima Nuclear Accident in June 2012, so as to formalize the common
improvement actions in NPPs, and provide guidance for the post-Fukushima improvements
conducted in NPPs in China. The capacity of NPPs in China on the resistance of extreme
natural disasters, the prevention and mitigation of severe accidents, the emergency
preparedness and emergency response, and the communication to the public, has been
further upgraded through these improvements.

From 2013 to 2015, there are 113 licensed operating events of INES scale 0 in China's
nuclear power units in operation. The event of INES scale 2 or above did not take place. The
units under construction can generally satisfy China's current nuclear safety regulations and
meet the requirements of the latest safety standards of IAEA. The effective management is
secured in the process of siting, design, manufacture, construction, installation,
commissioning and others. The quality assurance system functions well, the construction
quality meets the design requirements and the overall quality is under control.

A.2 Policies and Objectives for Nuclear Power Development in China
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The strategic policy of "economic, clean and safe" development of energy is adhered in
China, so as to push ahead energy revolution, energetically promote reform in the energy
production and utilization forms, optimize energy supply structure, raise energy utilization
efficiency and build clean, low-carbon, safe and efficient modern energy systems. China
develops non-fossil energy in parallel with the efficient and clean utilization of fossil energy,
gradually lowers the proportion of coal consumption, raise the proportion of natural gas
consumption and substantially increase the consumption proportions of renewable energy
such as wind power, solar energy, geothermal energy and the nuclear power. By 2020, the
proportion of non-fossil energy in primary energy consumption in China will reach 15%, the
proportion of natural gas will be over 10%, and the proportion of coal consumption will be
controlled below 62%.

From 2013 to 2015, the proportion of thermal power generation in China was lowered
step by step, dropping from 78.36% in 2013 to 74.94% in 2015; The proportion of
electricity generated by wind power and solar energy increased from 2.78% in 2013 to 4.32%
in 2015, and that of nuclear power increased from 2.10% in 2013 to 3.01% in 2015.

In the 13th Five-Year Plan period, China will construct safely demonstration projects of
self-designed NPPs mainly along the coastal nuclear power belt, and complete the
construction of AP1000 projects in Sanmen and Haiyang and other nuclear power projects
will be completed. The HPR1000 demonstration projects in Fuging and Fangchenggang will
be constructed. The construction of CAP1400 demonstration project in Rongcheng as well
as other new nuclear power projects along coastal areas will be started. Phase 11l project of
Tianwan Nuclear Power Station will be speeded up; and the prophase works for inland
nuclear power projects will be actively carried out. By 2020, the installed capacity of
operating nuclear power units will reach 58GW, and that of units under construction will be
over 30GW.

A.3 Nuclear Safety Policy in China

China insists on developing nuclear power on the premise of ensuring safety. The
policy of Safety First shall be followed at the stages of siting, design, construction,
operation and decommissioning. Sufficient measures must be taken to ensure quality and
operation safety, prevent nuclear events and minimize potential adverse impacts, and protect
the staff, the public and the environment from excessive exposure and contamination
beyond the national limits, that is, exposure and contamination should be reduced to a level
as low as reasonably achievable (ALARA).

In March 2014, China pointed out "rational, coordinated and balanced™” nuclear safety
outlook in Hague Nuclear Summit, which stressed that the nations should fulfill nuclear
safety responsibilities and obligations. China has integrated nuclear safety into the overall
national security system, and specified the strategic positioning for nuclear safety. In the
State Security Act issued in July 2015, it is specified in Article 31 that, "The state adheres to
the peaceful utilization of nuclear energy and nuclear technologies, strengthens international
cooperation, prevents nuclear proliferation, complete the anti-proliferation mechanism,
strengthens the safety management, supervision and protection of nuclear facilities, nuclear
materials, nuclear activities and nuclear waste disposal, strengthens the construction of
nuclear accident emergency systems and emergency response capacity, prevents, controls
and eliminates hazards of nuclear accidents on the life and health of general public and
ecological environment, and continually enhance the ability to effectively cope with and
prevent nuclear threat and nuclear attacks."

In April 2016, China proposed to strengthen the nation responsibility, deployment and
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implementation of nuclear safety strategy, and establishment of strict and enduring line of
defense; In addition, nuclear safety culture shall be strengthened to form an atmosphere of
coordinated building and sharing. China will establish nuclear safety capability network and
promote the national regulation system of nuclear power safety.

In 2012, China issued the "12th Five-Year" Plan and Prospective Targets of 2020 on
Nuclear Safety and Radioactive Pollution Prevention and Control(hereinafter referred to as
"Nuclear Safety Plan™), which set clearly the safety goal and regulatory principle for nuclear
safety work. For reaching the safety goal, specific targets and associated projects and
guarantee measures were set on aspects of raising the nuclear facility safety level, lowering
the safety risks in radiation environment, accident defense, contamination treatment and
control, scientific and technological innovation, emergency response and safety regulation.
The overall goal set for nuclear safety is: to further improve safety level of nuclear facilities,
to substantially reduce safety risk of radiation environment, to basically form accident
defense, contamination control, scientific and technical innovation, emergency response and
safety regulation capability, so as to ensure sound nuclear safety, environment safety, public
health and radiation environment quality. The basic principles of "preventing first,
defending in depth; stressing both the new and old issues, combining prevention with
control; relying on science and technology, making continual improvements; sticking to the
rule of law, implementing strict regulation; staying open and transparent and maintaining
harmonious development™ shall be followed, and the supervision concept of being
"independent, open, legal, rational and effective" shall be carried out.

China actively advocates nuclear safety culture. By issuing the Nuclear Safety Culture
Policy Statement, the basic attitude towards nuclear safety culture is clarified, and the
principle requirements on cultivating and practicing nuclear safety culture are established.
The nuclear safety regulatory body and relevant authorities, all nuclear energy organizations,
engineering and service organizations and stakeholders should jointly observe and practice
the attitude, positions and principles in the policy statement, enhance the awareness on rule
of law, responsibilities, risks and honesty, and create a cultural atmosphere to attach
importance to nuclear safety, safeguard nuclear safety, and cherish nuclear safety. China
implements the national responsibility on nuclear safety and international obligation on
nuclear safety, energetically cultivate and develop nuclear safety culture, to raise the nuclear
safety level and guarantee the safe, healthy and sustainable development of the nuclear
energy undertakings.

China will continue to deepen the exchanges and cooperation with all countries and
international organizations in the world in nuclear energy including nuclear safety field,
properly fulfill the obligations under nuclear energy conventions already signed, put the
multilateral and bilateral commitments on nuclear safety into practice, and prevent and cope
with nuclear safety risks jointly with international society to improve the global nuclear
safety level.

A.4 Preparation and Structural Features of the National Report

In terms of structure, the report consists of three parts: introduction, overview and
detailed reports. "Introduction™ gives a comprehensive and brief description of current
situation of the peaceful uses of nuclear energy in China, describes the development status
and objective of nuclear power in China and illustrates China's policies and opinions in
respect of nuclear safety. "Overview" expounds China’s response to the sixth review results,
the focused areas and improvement actions taken on nuclear safety, the response to the
Vienna Declaration on Nuclear Safety, the good practice and challenges.
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Please refer to the part "Detailed Reports™ for more details of the above mentioned
contents. This part covers Chapters 6 to 19 of this report, and is prepared according to
contents of Article 6 to Article 19 of the Guidelines Regarding National Reports under the
Convention on Nuclear Safety. All chapters of this part begin with the original text of the
Convention on Nuclear Safety and expound how to fulfill the obligations specified in
Convention on Nuclear Safety by China through presentation of requirements of laws and
regulations, important activities, practices and corresponding progresses.

In preparing the report, the requirements in the Guidelines Regarding National Reports
under the Convention on Nuclear Safety (INFCIRC/572/Rev.5) was referenced, with
emphasis on the three principles set in the Vienna Declaration on Nuclear Safety for the goal
to prevent accident and mitigate accident consequences, at the same time, the framework
and contents of the national report was completed by comparing with the latest template for
national report (Chapter 17 and Chapter 18) formulated by the IAEA, to finally compile this
report.

In the report, data concerning NPPs in Taiwan Province of China are not available.



OVERVIEW

B. Overview
B.1 Summary on the Sixth Implementation of Convention and Follow-up Actions

With a view to strictly performing commitments by the Chinese Government in
the Convention on Nuclear Safety and obligations of contracting party prescribed in
the Convention, Chinese government has set up Chinese Implementing Group of the
Convention on Nuclear Safety, which is in charge of organizing and coordinating
China’s implementation of the Convention and ensures that the requirements to the
contracting parties made by the Convention and that all resolutions made in the
previous review meetings related to the national reports under the Convention on
Nuclear Safety will be fulfilled.

B.1.1 Summary on the Sixth Implementation of Convention

In September 2014, China submitted The Sixth National Report of the PRC
under the ‘Convention on Nuclear Safety t0 the contracting party review meeting of
the Convention on Nuclear Safety. In the meantime, all written questions raised to
China by other contracting parties on the sixth national report were well addressed.

In the sixth review meeting, contracting parties seriously reviewed China’s
implementation of the Convention by means of report review, site statement and
question answering, and spoke highly of the practices and progresses made in China
since last review meeting.

The peer review meeting of contracting parties considered that it is a good
practice that China requires all newly built NPPs to complete the relevant Fukushima
improvement actions required after the inspection by the NNSA before first fuel
loading. The review meeting also pointed out the challenges China confronted with
and the fields which to be further improved, including:

(1) Various reactor types and multi standards: The situation of importing
from different countries, having various reactor types and coexisting of multi
standards and technologies exists in nuclear power industry of China, which poses
challenges to the nuclear safety regulation.

(2)Training and development of regulatory body staff: Different types of
reactors and technologies are in service for NPPs of China. However, regulatory
teams include many young people lacking in experience. Therefore, strengthened
training is required to raise the regulation capability of regulatory personnel.

(3) Improving the nuclear safety laws, regulations and standards: China
needs to further strengthen the development of nuclear safety laws, regulations and
standards, especially the legislation of relevant laws such as Nuclear Safety Act.

(4) Regulation on NPPs under construction: by the time of the sixth review
meeting, there were 31 units under construction in China, which constituted a great
challenge to the inspection by regulatory bodies. Therefore China needs to prepare
and implement relevant inspection programs.

(5) Capacity building of regulatory body:the regulatory body need to
strengthen their capacity building, including technical capacity, human resources and
financial resources.
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B.1.2 Response Actions to the Challenges from the Sixth Review Meeting

China worked out and implemented follow-up actions to address all challenges
from the sixth review meeting, specifically as follows:

(1) Various reactor types and multi standards

The multiple reactor types, technologies and standards existing in China are both
challenges and opportunities to nuclear safety regulation. The nuclear and radiation
safety regulatory personnel in China have accumulated rich working experience in
nuclear and radiation safety regulation in the long-term work of safety review, safety
inspection and on-site inspection, and after long time contact, understanding,
comparison and analysis of different nuclear industrial systems, technologies, reactor
types and standards. They worked out a regulation pattern not only consistent with
international practices but also suitable in China, and eventually formulated standard
supervisory inspection programs. On the basis of the standard inspection programs,
regional supervisory offices refined and implemented inspection programs for specific
reactor types and suitable at different stages, in the meantime, detailed inspection
implementation procedures have been worked out for the inspection of systems,
equipment and activities important to safety.

On the basis of meeting the nuclear safety laws and standards requirements of
China, the MEP (NNSA) made full reference to the laws and regulations and
regulatory experience of technology origin countries, conducted active exchanges and
cooperation with nuclear safety regulatory body in other nuclear power countries, to
learn from each other and raise the efficiency and effectiveness of nuclear safety
regulation.

After the Fukushima nuclear accident, the MEP (NNSA) carried out research
work on the safety requirements for new NPPs, and set fairly unified and operable
safety requirements for subsequent new NPPs on the aspects including safety goal,
site safety, core characteristics, severe accidents and engineering verification. In
addition, the MEP (NNSA) actively participated in and followed up the revision of
Safety of Nuclear Power Plant: Design published by IAEA. Recently, the MEP
(NNSA) will complete the modification of Code on the Safety of Nuclear Power Plant
Design.

In the subsequent development of nuclear power, China will mainly adopt two
technical lines: one is the generation Il nuclear power technologies backed by the
AP1000 type reactor, and the generation Il nuclear power technologies with
proprietary intellectual property rights of China represented by HPR1000. In addition,
China is now building a 200MW HTGR demonstration project featuring the fourth
generation nuclear technology characteristics.

(2) Training and development of regulatory body staff

The MEP (NNSA) compiled training programs for nuclear safety regulatory
personnel, which determined the basic requirements for the training work of nuclear
safety regulatory personnel, and consolidated the training contents for them.
Gradually a multi-level and multi-way of nuclear and radiation safety training system
is formed.

To establish a stable team matching with the regulation tasks, the MEP (NNSA)
has developed qualification training course for the nuclear and radiation safety
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inspection personnel with nuclear and radiation safety regulation initial training and
intermediate training as the main items, on-the-job training course for the nuclear and
radiation inspection personnel with radiation environment monitoring management
and technologies and nuclear and radiation emergency as the main contents, and
special subject training course focused on important position personnel and key
professional work such as simulator, non-destructive examination, civil nuclear safety
equipment regulation and nuclear quality assurance and so on. These measures
provide powerful manpower support for the nuclear and radiation safety regulation. In
the meantime, selected people were dispatched to attend international conferences,
training sessions or further studies through international institutions or bilateral
cooperation to raise the capacity and level of nuclear and radiation safety regulatory
personnel.

The MEP (NNSA) has purchased a full-scope simulator for 1000MW NPPs with
the function to simulate severe accidents, dispatched people to participate in the NPP
reactor operator licensing training, trained its own simulator tutors, and continually
carried out the simulator training for various regulatory personnel, to further upgrade
the regulation skill and strengthen the review and verification work on emergency
procedures and SAMG of NPPs.

The MEP (NNSA) has being continued to provide the qualification training and
on-job training for nuclear safety inspectors. In 2013 to 2015, 5 nuclear safety
inspector qualification training course were held. 207 people were trained. 5
on-the-job training for nuclear safety inspectors were held and 124 people were
trained. By December 31, 2015, nuclear safety inspector certificates had been issued
to 325 qualified people.

In addition, to further strengthen the capability enhancement of regulatory
personnel and promote the accumulation and sharing of regulation experience, the
MEP (NNSA) has actively carried out people-to-people exchanges and post rotation
between the headquarter and all regional offices; The experts with rich working
experience in nuclear have been hired from NPP operating organizations and relevant
technical support organizations to continually replenish the core technical personnel
team for nuclear safety regulation.

(3) Improving the nuclear safety laws, regulations and standards

China has actively carried out the legislative work for laws including the Nuclear
Safety Act and Atomic Energy Act to keep on completing the nuclear safety laws and
regulations system. The work to formulate and amend nuclear safety laws, regulations
and standards has been strengthened, and the work to formulate nuclear power
industry standards is going on.

The draft of Nuclear Safety Act and Atomic Energy Act has been completed and
listed in the legislation plan of the Standing Committee of the National People's
Congress, which shall be submitted to the Standing Committee of the National
People’s Congress for deliberation as soon as possible.

In addition, the MEP (NNSA) has closely followed and participated in the IAEA
safety standard revision plan after the Fukushima nuclear accident, actively studied
countermeasures, established the dynamic reporting mechanism for regulations, and
issued regulations status reports regularly, to enable the industry and the public to
promptly master the currently effective regulations. In 2015, the MEP (NNSA)
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formulated the Five-year Plan for the Development and Revision of Nuclear and
Radiation Safety Regulations (2016-2020), to direct the work to revise nuclear and
radiation safety laws and regulations.

The standardization work in nuclear power industry is pushed ahead steadily.
The National Energy Administration (NEA) has started the work to prepare, revise
and complete a series of industrial standards. Nuclear group corporations have also
developed relevant enterprise standards.

(4) Regulation on NPPs under construction

The MEP (NNSA) has organized and formulated the standard inspection
programs for NPPs at various stages, covering construction, commissioning and
operation. On this basis, the regional offices have worked out and implemented
inspection programs and implementation procedures for specific plants.

According to the progress and actual conditions of units under construction, the
MEP (NNSA) organized the formulation and implementation of national annual
schedule for nuclear safety inspection to carry out comprehensive/ special inspection
for important milestones and activities. The regional offices formulate the annual
nuclear safety inspection schedule for the areas under its jurisdiction, and mainly
carry out daily inspection and specific inspection.

In April 2013, the MEP (NNSA) issued the Nuclear Safety Inspection Program
for Construction Stage (Civil Works and Installation) of 1000MW Class Modified
PWR and Nuclear Safety Inspection Program for Commissioning Stage of 1000MW
Class Modified PWR, which further improved the regulation on inspection of units
under construction

As new design has been adopted for AP1000 and EPR, commissioning regulation
faces totally new challenges. In 2014, the MEP (NNSA) prepared the Commissioning
Inspection Work Plan for AP1000 and EPR NPPs and Commissioning Review and
Inspection Preparation Plan for the First AP1000 and EPR Reactors, which made
clear the inspection program and the list of inspection items for the commissioning
stage of NPPs at Sanmen, Haiyang and Taishan. The preparation of inspection
procedures for major tests had been made accordingly. In the meantime, China
actively participated in the work of AP1000 and EPR work group of MDEP, proposed
suggestions on commissioning, and reached agreement. The Sino-US AP1000
commissioning technology exchange meeting was held for exchanges and exploration
on the topic of commissioning regulation with American experts The Sino-US and
Sino-French commissioning cooperation patterns and contents with the NRC and
ASN has also determined. Inspectors from NRC were invited to supervise the
commissioning of AP1000 projects in Sanmen and Haiyang. It is planned to invite
inspectors from ASN to supervise the commissioning of EPR project in Taishan.

(5) Capacity building of regulatory body

China has further strengthened its nuclear safety regulation capability by
strengthening independent audit calculation and test verification, completing the
nuclear and radiation safety regulation integrated management system and the
construction of radiation environment monitoring state control network, building up
National Regulation Technical R&D Base on Nuclear and Radiation Safety,
strengthening human resources and inputting more financial resources and building a
complete technical support system.
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1) Strengthening independent audit calculation and test verification

The MEP (NNSA) has basically established a fairly complete analysis software
system for safety review by importing safety analysis software from other countries
and purchasing commercial grade analysis software with extensive application and
acceptance. More audit calculation work is being done in the review of new reactor
types based on the established safety review analysis software system. The
independent calculation and evaluation had been performed on seven aspects of core
physics, design basis accident, severe accident, radiation protection, stress and
structure anti-seismic analysis, PSA, and effluent discharge source term. In the
meantime, the objectives and requirements of audit calculation have been made clear,
and the audit calculation process and methods established.

For the review of new reactor types, additional work has been done on test
witness and independent test verification. Test witness includes document review and
field witness, mainly effective witness is arranged for critical tests on safety systems
and equipment carried out by design organization to ensure the authenticity of test
data The independent test verification is mainly performed for important safety issues
in review. On the basis of tests already made by design organization, the reviewer
independently performs some important condition tests to further verify the safety
performance of systems important to safety. The MEP (NNSA) has strengthened the
independent audit calculation and test verification for units of HPR1000, AP1000,
EPR and CAP1400 on critical and typical safety issues and accident sequences.

To evaluate the design safety of CAP1400 and verify relevant safety analysis
procedures, the witnesses of six key tests were organized, including passive core
cooling system performance test, passive containment cooling system performance
test, in-vessel retention test, reactor structure hydraulic simulation test, reactor
internals flow-induced vibration simulation test, steam generator and its key
components performance test. In addition, three test verifications were performed
based on the safety margin and boundary effect of CAP1400 design, including passive
core cooling system (PXS) in Station Blackout condition and passive residual heat
removal system rupture upstream or downstream the isolating valve, passive
containment cooling system (PCS) heat conducting capacity margin test, and test on
effect of flow pass change of in-vessel retention(IVR) on heat exchange
characteristics of pressure vessel. The establishment and validation of primary big
model for AP1000 was completed, which promoted the solution of review issues and
strengthened the building of review capacity.

2) Improving the Radiation Environment Monitoring State Control
Network

By building automatic stations in the state control network, the MEP (NNSA)
has established a radiation monitoring network covering the whole country, with 1389
state control points for radiation environment monitoring. The NPP radiation
environment site supervisory monitoring network system has been established, and
nuclear safety pre-warning and radiation environment supervisory monitoring work is
carried out around important nuclear and radiation installations such as Qinshan NPP.
The national and provincial radiation monitoring data collecting center have been
completed. The nuclear and radiation accident emergency decision-making support
and commanding system has been completed also. These measures have further
strengthened the radiation environment monitoring capacity in the whole country, and
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increased the radiation environment emergency monitoring capacity to cope with
nuclear accidents. Furthermore, the capabilities of monitoring teams have been fully
upgraded by organizing training for key monitoring personnel and on monitoring
technology and operation, conducting monitoring quality examination and arranging
skill competition for monitoring items.

3) Building National Regulation Technical R&D Base on Nuclear and
Radiation Safety

To upgrade the nuclear and radiation safety regulation capacity comprehensively,
China has approved the construction of the National Regulation Technical R&D Base
on Nuclear and Radiation Safety. On this base, 10 new major projects will be built,
including 6 scientific research and verification laboratories and 4 sets of shared
supporting facilities, covering all links of siting, design, construction, commissioning,
operation and decommissioning for NPP. The construction of this base will further
strengthen the capacity of China on nuclear and radiation safety review, inspection,
monitoring, education and international cooperation. The construction of this base has
been officially started.

The MEP (NNSA) has carried out the special project on design for nuclear and
radiation safety research, and organized the preparation of the National Key R&D
Program — Proposal on Nuclear Safety Key Special Research Task. The preparation is
under way for the construction of the nuclear and radiation safety key laboratory and
engineering and technical center, to further upgrade the safety supervision and
management capacity for nuclear installations.

4) Strengthening human resources and financial resources

On human resources, in 2012, China expanded the functions on nuclear and
radiation safety regulation in the MEP (NNSA) from one department to three
departments, based on the experience from Fukushima nuclear accident and in
conjunction with the actual conditions. China approved to increase the staffing for
nuclear and radiation safety regulation in the MEP (NNSA) to 1103 people by the end
of 2015, with the number of staff members increasing to 82 in the headquarter, to 331
in the six regional offices, to 600 in the nuclear and radiation safety center and to 90
in the radiation monitoring technical center. These people have been assigned to
positions step by step. The increase of nuclear safety regulatory personnel ensures that
the human resources in nuclear safety regulation can meet the current needs in nuclear
power development.

In financial resources, to meet the needs in nuclear power development, China
has increased the budget for capacity development in nuclear safety supervision and
management year by year to ensure the performance of nuclear safety supervision and
management functions. In 2015, the daily supervision and management financial
budget for the MEP (NNSA) was 379 million (excluding funds for capacity
development and scientific research), which has doubled that in 2011.

5) Building a complete technical support system

Under the precondition of independence, the MEP (NNSA) has selected
important scientific research institutes and enterprises in the nuclear energy industry
as external technical supporters according to the need in work and capacity and
qualification requirements, to provide it with stable technical supports and services on
a long-term basis, such as the Nuclear Equipment Safety and Reliability Center,
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Suzhou Nuclear Safety Center, Beijing Nuclear Safety Review Center and China
Institute of Atomic Energy. The environmental protection departments in various
provinces and some prefecture level municipalities have also established
corresponding technical support organizations on radiation environment regulation,
forming an organizational system of nuclear safety regulation technical support
organizations with full coverage and clear division of levels.

For important regulation and review items, internal and external technical
support organizations are required to carry out parallel safety review, to promote
mutual comparison and learning, so that the suitability and correctness of review
conclusions can be ensured, to reduce mistake in regulation, and continually upgrade
the technical capability of technical support organizations.

B.2 Activities Carried out and Planned for Safety Improvement

To improve safety in nuclear power, China has carried out and planned the
following activities:

(1) To strengthen the cultivation of nuclear safety culture

In 2014, the MEP (NNSA) , National Energy Administration and China Atomic
Energy Authority jointly issued the Nuclear Safety Culture Policy Statement. This
statement revealed the connotation of nuclear safety and nuclear safety culture,
expounded the eight main features of cultivating and practicing good nuclear safety
culture, and advocated cultivating, practicing and continually promoting nuclear
safety culture. The issuance of the Nuclear Safety Culture Policy Statement pointed
out the direction for promoting the cultivation of nuclear safety culture and enhancing
the nuclear safety culture quality of people working in the nuclear industry.

To enhance the law awareness of practitioners in nuclear and radiation safety,
and upgrade nuclear safety culture in all aspects, MEP (NNSA) organized the nuclear
safety culture publicity activities in all nuclear and radiation safety licensee utilities
and their key personnel. The regional offices organized publicity activities for over
19300 people, and the provincial level environmental protection departments
organized publicity activities for over 500,000 people. These activities effectively
raised the understanding and cognition of practitioners on nuclear safety culture, and
promoted the nuclear safety culture development in the operating organizations.

Nuclear group corporations in China have also carried out a series of nuclear
safety culture development activities. They developed principles for nuclear safety
culture and the associated assessment standards and criteria, carried out a series of
nuclear safety culture trainings and assessment activities, established nuclear safety
culture promotion organizations, worked out management rules and long-term plans
for development of nuclear safety culture, and established long-term mechanism to
publicize nuclear safety culture.

(2) To actively track 1AEA safety standards and complete the nuclear safety
regulation system of China

To further strengthen the management of nuclear safety regulation system, the
MEP (NNSA) introduced the censorship of expert committee review during the
approval and the drawing-up of regulations. The expert committee evaluates the
set-up project report before the approval, and reviews the outline of regulations before
the drawing-up. Review has been strengthened for the format of drafts of regulations.
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Before the official approval and release of regulations, comments are solicited from
the public. Status reports on regulations are issued periodically, to keep the industry
and the public master the status of current effective regulations.

The MEP (NNSA) closely tracks and participates in the preparation and revision
of IAEA safety standards. It carried out in-depth research on the 1AEA differential
analysis reports in 77 areas, performed re-evaluation of the nuclear safety regulations
and guidelines of China in conjunction with the nuclear safety practice in China after
the Fukushima nuclear accident, proposed suggestions on preparation and revision,
and carried out preparation and revision work by phase step by step.

The MEP (NNSA), with reference to the latest version of SSR-2/1 issued by the
IAEA in February 2016, is organizing revision of Code on the Safety of Nuclear
Power Plant Design . Furthermore, according to the lessons learned from Fukushima
nuclear accident, China has actively carried out preparation and revision of nuclear
safety regulations with respect to issues in siting, design and licensing, external
disasters, including earthquake and tsunami risk evaluation, the possible combinations
of initial events, emergency preparedness and response, deterministic safety analysis
and PSA. The guidelines Emergency Action Development of PWR and Nuclear
Emergency Drills at Operating Organizations of Nuclear Power Plant are being
developed; and guidelines Safety Provision on Siting for Nuclear Power Plant”,
"Earthquake Problems in Nuclear Power Plant Siting and External Human-induced
Events in Nuclear Power Plant Siting are being revised.

(3) To improve national nuclear emergency system

Sticking to the guidelines of versatile compatibility, resource integration,
interdisciplinary support, and integration of military and civilian capabilities, China
builds and maintains national nuclear emergency capabilities commensurate with the
safe and efficient development of nuclear energy, and forms a fully-fledged national
system of nuclear emergency response capabilities.

On the basis of the 2005 Version of National Nuclear Emergency Plan, China
has summed up and absorbed the practical experience in nuclear emergency
preparedness and response in recent years, especially the experience feedback from
Fukushima nuclear accident, and issued the new version of National Nuclear
Emergency Plan in 2013. It has clearly and accurately defined the scope of
management for nuclear emergency work, further pinpointed the principles and
relevant responsible body for national nuclear emergency work, further enhanced the
national nuclear emergency commanding mechanism, further improved the
operability of emergency response actions to nuclear accidents, further replenished
and made detail the emergency preparedness and guarantee measures, further
formalized the information reporting and releasing procedures, and made stipulations
for the aftermath of nuclear accidents on nuclear installations.

China has built up the nuclear emergency system with three levels in joint action
at the national, provincial and nuclear installation operator levels, constructed 8 types
of national-level nuclear emergency technical support centers, i.e., radiation
monitoring; radiation protection, aviation monitoring, medical rescue, marine
radiation monitoring, meteorological monitoring and forecast, aided decision-making
and response actions, along with 3 national-level nuclear emergency training bases
and over 30 national-level professional rescue teams, to take charge of various
professional rescue tasks. On the basis of the available capabilities, China has formed
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a national nuclear emergency rescue team composed of over 300 people to be mainly
responsible for undertaking unexpected rescue missions in serious nuclear accident
scenarios and emergency treatment tasks, and stand ready to take part in international
nuclear emergency rescue operations.

Nuclear emergency response forces have been established at the provincial
(regional and municipal) levels in areas where NPPs are sited, including nuclear
emergency command centers, radiation monitoring networks, medical treatment
networks, meteorological monitoring networks, decontamination points, evacuation
roads and shelters for evacuees, along with specialized technical support and rescue
task forces.

Nuclear installation operating organizations in China have set up their own
nuclear emergency response facilities and forces, including emergency command
centers, emergency communication facilities, and emergency monitoring and
consequence evaluation facilities. In addition, emergency facilities, equipment and
instrumentation, such as emergency power supply, are in place. On-site rescue teams
specializing in radiation monitoring, accident control, decontamination and cleansing
have been established.

According to the Requirements on the Buildup of Site Rapid Rescue Teams for
Nuclear Accidents Emergency in NPP for Nuclear Group Corporation issued by the
MEP (NNSA) and the Technical Requirements on the Buildup of Site Rapid Rescue
Teams for Nuclear Accidents Emergency in NPP for Nuclear Group Corporation
jointly issued by the MEP (NNSA) and National Energy Administration, the nuclear
group corporations started the buildup of nuclear emergency support systems and
capacities at the group level in 2014, with emphasis on the buildup of the nuclear
emergency support bases and of nuclear emergency support teams. The nuclear group
corporations have jointly established a mutual support collaborative mechanism, the
nuclear emergency mutual support and cooperation mechanism, adjacent NPPs have
signed agreements for mutual support, and nuclear emergency response resource
reserve and deployment assistance capabilities between nuclear power group
corporations has taken initial shape, to realize complementation of superiorities and
mutual coordination.

On June 26, 2015, China organized the first national-level nuclear emergency
joint exercise after the issuance of the new version of National Nuclear Emergency
Plan. This exercise fully inspected the effectiveness of the nuclear emergency plans
and their implementation procedures and the collaboration of emergency rescue forces
at all levels, and effectively raised the capacity of nuclear organizations and personnel
at all levels to deal with and dispose of emergencies.

(4) To continually improve the safety level of NPPs

After the Fukushima nuclear accident, China’s NPPs in operation and under
construction, in accordance with the results and improvement requirements of
comprehensive safety inspection, took effective measures in terms of technology,
management, engineering, etc. to continuously strengthen the safety level of the
existing NPPs and improve the capability of preventing and mitigating severe
accidents through technology upgrading, engineering modification and optimization
of operating experience system.

Operating NPPs carried out a series of safety analysis and improvement work,
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including perfecting SAMG for NPPs, adding or rebuilding hydrogen elimination
facilities, performing PSA for external events, in-depth assessment of earthquake and
tsunami risks, research to increase the power supply capacity of batteries, evaluating
the necessity to implement containment depressurization, studying the response plan
when multi-units entering the emergency status at the same time, the firefighting
modification of active carbon and iodine absorber for M310 type operating nuclear
power units, implementing 10-year periodic safety review, and cultivating and
communicating nuclear safety culture. At present, active efforts are being made to
carry out item of completing emergency plan, upgrading the emergency response
capacity of NPPs, improving the information release procedures of NPPs and
strengthening science and technology popularization of nuclear knowledge.

For NPPs under construction, re-evaluation of design safety level has been
completed on the basis of the current nuclear safety regulations of China and latest
standards of IAEA. All units with initial fuel loading after the Fukushima nuclear
accident have completed the following items before fuel loading: flooding prevention
improvement for nuclear safety related buildings and equipment, adding facilities
such as portable power supplies and pumps, increasing the earthquake monitoring and
anti-seismic response capacity, improving SAMG for NPPs, in-depth assessment of
earthquake and tsunami risks, PSA for external events, completing emergency plan
and increasing emergency response capacity to nuclear accidents, preparing and
completing information release procedures of NPPs, completing anti-disaster plans
and management procedures, reliability analysis and evaluation of safety level digital
control system, level 11 PSAand improvement of radioactive wastes treatment system.

NPPs under construction control the project construction quality and safety in the
whole processes and in an all-round way, properly arrange the supervision by the third
party, implement the nuclear island construction team access system, raise the
professional level in construction of nuclear power projects, continually improve the
construction quality assurance system for nuclear power projects, strengthen
commissioning regulation and strictly implement event reporting system and
non-conformance management system.

For new nuclear power projects applying for construction permit, siting and
design are performed according to the latest nuclear safety regulations of China and
with reference to the IAEA standards and good practices, and reactor types with
mature and advanced technologies are selected so as to improve inherent safety.

(5) Upgrade the nuclear safety review technical ability

China has taken a series of measures to fully upgrade the nuclear safety review
technical ability, including: organizing professional review teams, establishing review
requirements and working outlines, carrying out test verification and assessment and
independent audit calculation, building test apparatus and verification benches.

For generation Il NPPs, review requirements on four aspects have been
established: document review, audit calculation, test verification and witness and
specific area review. The audit calculation covers seven aspects of core physics,
design basis accident, severe accident, radiation protection, stress and structure
anti-seismic analysis, PSA and effluent discharge source term, the audit calculation
targets and requirements have been defined for the preliminary safety analysis phase
and final safety analysis phase, and audit calculation processes and methods have
been established. Audit calculation work has been finished for units of AP1000,
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CAP1400 and HPR 1000.

Test verification and witness work has been carried out for CAP1400 and
HPR1000, and independent test verification system and requirements have been
established. Witness assessment and test verification have been carried out for critical
tests, mainly including: test of passive core cooling system in Station Blackout
condition and passive residual heat removal system rupture upstream or downstream
the isolating valve, passive containment cooling system heat conducting capacity
margin test, and test on effect of flow pass change of in-vessel retention on heat
exchange characteristics of pressure vessel.

Theoretical analysis of malicious impact by large commercial aircraft, test
research on dynamic loading characteristics of shielded buildings and verification test
research on radioactive liquid waste treatment system of large PWR NPPs have been
carried out. With CAP1400 as the backup, research work has been carried out on
containment sump filter, mechanism phenomena and management guidelines for
severe accidents, anti-seismic technologies of steel plate and concrete structure, PSA
for fire and risk-informed management technology, and environmental impact
assessment of warm water discharge.

Development of important software for nuclear safety review has been planned
according to the need in developing nuclear safety review technology. The contents
mainly cover the nuclear safety review software development specification, integrated
comprehensive platform, core physics software, thermos-hydraulic and accident
analysis software, shield and source term analysis software, and software testing,
verification and validation work is conducted concurrently. Independent calculation
validation has provided powerful support to technical review, giving strong guarantee
for the independence, authoritativeness and effectiveness of nuclear safety regulation.

On the construction of testing apparatus and benches, construction of testing
bench for studying the gas behavior inside containment and testing bench for PWR
safety system overall performance verification has been planned, and by now, initial
work of testing target, testing contents and bench preliminary design has been
completed.

(6) To research on extending the valid period of NPP operation license

In 2015, the MEP (NNSA) issued the Technical Policy for Extending the Valid
Period of NPP Operation License(for trial implementation)to guide the relevant work
to extend the valid period of NPP Operation License. This technical policy specifies
the necessary conditions and documents to be submitted for NPP operating
organizations to apply for extension of license, and the safety justification basis for
the license extension.

Qinshan NPP was put into operation in 1991, with 30 years for valid life of
operational license, is now approaching the end of valid life. This plant is working
actively to extend the valid period of its operation license, and has completed the
feasibility study report for it.

B.3 Improvement for Safety of NPPs in China after Fukushima Nuclear Accident

After the Fukushima nuclear accident, to formalize the common improvement
actions in NPPs in China, the MEP (NNSA) issued the General Technical
Requirements on the Improvement of NPPs after the Fukushima Nuclear Accident,
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and organized NPP operating organizations to discuss technical schemes a number of
times, to keep known the progress in implementation. In addition, site surveys against
the implementation of improvements were made in September 2012 and September
2013, to ensure that all post-Fukushima improvement actions are completed with
assured quality and quantity in NPPs.

B.3.1 Safety Improvement of Operating Units

The MEP (NNSA) set the deadline for NPPs according to the degree of influence
on safety and urgency of improvement actions. The improvement for operating NPPs
is divided into short-term, medium-term and long-term actions, and short-term and
medium-term actions were required to be completed in 2011 and 2013 respectively.

B.3.1.1 Short-term Improvement Actions

The MEP (NNSA) set the deadline for NPPs according to the degree of influence
on safety and urgency of improvement actions. The improvement for operating NPPs
is divided into short-term, medium-term and long-term actions. The short-term and
medium-term actions were required to be completed in 2011 and 2013 respectively.

(1) Implementing water-proof plugging

Each operating NPP carried out examination and checking against the relevant
positions of units, evaluated the possible highest blocked water level in the plant area
with reference to the General Technical Requirements on the Improvement of NPPs
after the Fukushima Nuclear Accident, and generally implemented water-proof
plugging. Also, water-proof dampers and emergency anti-flooding materials are
provided at important buildings. Meanwhile, all NPPs amended or added relevant
contingency plans and procedures based on the improvements, and organized
necessary effect validation or emergency drills.

(2) Adding portable power supplies and portable pumps

Each operating NPP added a number of portable power supplies and portable
pumps before the end of 2011 by equipment procurement and signing sharing
agreements. After the specifications and quantities of relevant equipment were clearly
stipulated in the General Technical Requirements on the Improvement of NPPs after
the Fukushima Nuclear Accident, the NPPs re-evaluated the ability demand for
cooling, protection and monitoring, made supplementary procurement of emergency
equipment meeting the latest requirements, based on existing equipment, and
completed the interface matching. At present, the portable power supplies and
portable pumps in all NPPs basically meet the relevant provisions in the General
Technical Requirements on the Improvement of NPPs after the Fukushima Nuclear
Accident, and necessary drills have been performed.

(3) Improving earthquake monitoring and anti-seismic response capacity

Each operating NPP straightened out and analyzed systems and equipment
associated with earthquake monitoring, optimized and improved the maintenance
program and routine test procedures of relevant equipment, and evaluated and revised
post-earthquake response and accident management procedures.

(4) Other short-term improvement requirements

Short-term improvement requirements with respect to specific NPPs also include
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the re-check of Daya Bay dam design, demolition of Daya Bay reservoir under the
ridge, and formulating the management method for the second emergency road in
Daya Bay site. These have been implemented and completed on schedule by the NPP
as required.

Details of this part were completely described in the Sixth National Report.
B.3.1.2 Medium-term Improvement Actions

The operating NPPs have also implemented and completed the medium-term
improvement actions according to schedule, mainly including perfecting SAMG,
adding or rebuilding hydrogen elimination facilities, modification of spent fuel pool
monitoring and water makeup, PSA for external events, anti-flooding reconstruction
of Qinshan base, and in-depth assessment of earthquake and tsunami risks.

(1) Improving SAMG

Daya Bay NPP and The Third Qinshan NPP amended and improved the existing
SAMG. Other operating NPPs developed and completed their new SAMG. The MEP
(NNSA) entrusted CNEA to organize peer review of the SAMG of NPPs and put forth
modification and improvement comments.

(2) Adding or rebuilding hydrogen elimination facilities

Each operating NPP analyzed and evaluated the risk of hydrogen explosion of
units. The result showed that the hydrogen elimination system of Tianwan NPP
already met the requirements, and renovation was required in all other NPPs. At
present, the work to add or rebuild hydrogen elimination facilities has been completed
in all NPPs.

(3) Modification for spent fuel pool monitoring and water makeup

Each operating NPP carried out modification for operation monitoring of spent
fuel pool and water makeup system, including improving and revising the operation
manual and procedures for spent fuel pool, modifying the spent fuel pool water
makeup system and adding spent fuel pool monitoring instruments.

(4) PSA for external events

Each operating NPP has implemented and completed the safety margin
assessment work(similar to the NPP stress test on the implementation of the EU) in
case of extreme external events according to unified requirements, confirming that the
units in all operating NPPs have certain ability to deal with external events beyond
design basis.

(5) Qinshan site anti-flooding modification

After the Fukushima nuclear accident, the MEP (NNSA) believed after the
comprehensive nuclear safety inspection that the anti-flooding measures for Qinshan
NPP is insufficient with the possible flooding under extreme conditions (the
maximum storm surge combined with maximum astronomical tide) Therefore,
Qinshan NPP needed to implement anti-flooding reconstruction. For this
reconstruction project, site construction was started in December 2012, and the whole
works was completed at the end of 2013. In the meantime, Qinshan NPP further
raised the height of water-proof plugging for relevant buildings according to special
subject analysis report. The anti-flooding and anti-flooding evaluation was also
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completed for Qinshan Phase II NPP and The Third Qinshan NPP. The evaluation
result showed that, even if based on the new design basis flood level, the existing
anti-flooding facilities (seawall and wave walls) can satisfy the relevant safety
requirements and need no modification. In addition, anti-flooding dampers were
added for important plant buildings according to the evaluation report.

(6) In-depth assessment of earthquake and tsunami risks

After the Fukushima nuclear accident, the MEP (NNSA), together with the
National Energy Administration, China Earthquake Administration and oceanologic
departments, carried out re-evaluation with more conservative approach for the
Manila Trench and Ryukyu Trench that might generate earthquake tsunami threat to
NPPs of China. The preliminary results showed that the Manila Trench is a major
source of earthquake-induced tsunami. Conservative assumption is that the maximum
possible earthquake in Manila Trench could be 8.8 magnitude. The
earthquake-induced tsunami could affect NPPs on the coast of Guangdong, and the
maximum tsunami wave height offshore near Daya Bay NPP could be about 2.7m.
For this tsunami evaluation result, Daya Bay NPP carried out detailed numerical
model calculation and physical model test, and further confirmed that the potential
earthquake tsunami risk will not affect the operation safety of nuclear power units at
Daya Bay site.

(7) Formulating emergency response plans

Each operating NPP has formulated emergency response plans for simultaneous
accident conditions of two units on a multi-reactor site, and submitted them to the
MEP (NNSA) for approval.

Other medium-term safety improvement actions for specific operating NPPs also
include the study to raise the power supply capacity of batteries, evaluating the
necessity to depressurize the containment, the modification of fire fighting system in
Qinshan NPP, the firefighting improvement for active carbon and iodine absorbers of
M310 type operating nuclear power units, and construction of water-retaining wall
inside the east revetment of Tianwan NPP. All these safety improvement actions have
been completed.

B.3.1.3 Long-term Improvement Actions

The on-going long-term actions in operating NPPs mainly include improving
emergency plans, raising the emergency response capacity of NPPs, completing the
NPP information release procedures and strengthening nuclear knowledge
popularization and so on.

(1) Improving emergency plans

Each operating NPP has established communication channels with local
meteorological, oceanic and anti-seismic departments, combed and improved disaster
prevention plans and organized relevant drills. Qinshan nuclear power site has
integrated and built up a unified emergency framework, Daya Bay nuclear power site
and Tianwan NPP have also further improved their emergency organizations, and
replenished emergency resources. Some NPPs have carried out study on management
of the planned restricted areas, and communicated with local governments.

(2) Raising the nuclear accidents emergency response capacity
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Nuclear power group corporations have completed emergency resources census
for NPPs, formed nuclear accident emergency rescue teams at the group level, jointly
signed NPP nuclear accident emergency in-site support and cooperation agreement,
and established emergency support mechanism between groups and between NPPs. In
the meantime, the nuclear power group corporations have established three major
nuclear accident emergency support bases respectively in East China, South China
and North China, specifically for daily drills of nuclear accident emergency rescue
teams and emergency support and response during nuclear accidents.

(3) Updating information release procedures and strengthening nuclear
knowledge popularization

Each operating NPP has compiled or improved relevant schemes and
management procedures for information release and disclosure, and persistently
carried out popularization and public communication for nuclear knowledge in
various forms such as holding press conferences, public opening day, setting up
information exchange platform, and building new public information centers. NPPs
will also carry out further relevant researches according to the implementation results,
to continually optimize the improvement schemes and ensure their long-term
implementation.

B.3.2 Safety Improvement of Nuclear Power Units Under Construction

For units under construction, the main improvement actions implemented before
the initial fuel loading include: anti-flooding improvement for nuclear safety related
buildings and equipment, adding facilities such as portable power supplies and pumps,
increasing the earthquake monitoring and anti-seismic response capacity, improving
SAMG, in-depth assessment of earthquake and tsunami risks, PSA for external events,
completing contingency plan and increasing emergency response capability to nuclear
accidents, preparing and completing information release procedures, completing the
disaster prevention plans and management procedures, etc. All nuclear power units
realizing the initial fuel loading after the Fukushima nuclear accident have completed
improvements on schedule.

(1) Improvement on flooding prevention for nuclear safety related buildings
and equipment

Each NPPs under construction checked and evaluated their functions of
anti-flooding and flood draining facilities, and those requiring modification improved
flooding control for facilities such as nuclear island building, pump station, diesel
engine building and underground corridor, so that systems and components important
to safety can maintain their functions to the maximum extent under the conditions of
beyond design basis flood events. For loaded units, all physical modification were
completed, emergency anti-flooding materials were get ready and relevant emergency
procedures and plans were revised or added.

(2) Adding facilities such as portable power supplies and portable pumps

Each NPPs under construction carried out work of scheme design, equipment
procurement, installation and operation drills. For loaded units, analysis and
justification have been completed for the measures to remove residual heat with
primary and secondary loops and emergency makeup water to spent fuel pool; and
secondary loop emergency makeup water physical modification, primary loop
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emergency makeup water modification, containment spray modification and
configuration of 6.6kV and 380V portable emergency power have been completed,
relevant technical requirements and operation procedures formulated, and emergency
drills carried out.

(3) Improving earthquake monitoring and anti-seismic response capacity

Each NPPs under construction performed evaluation and analysis of anti-seismic
margin of units, made comprehensive review on the habitability of emergency control
centers, and formulated improvement schemes for identified weakness. For loaded
units, justification and consolidation of completed facilities and design and
construction of new facilities have all been finished.

(4) Updating SAMG

As required, each NPPs under construction should compile the SAMG, perform
analysis and monitoring the distribution of hydrogen inside containment as well as
evaluation of control measures under severe accidents according to the experience
from the Fukushima nuclear accident, and carry out the relevant work for spent fuel
pool accident analysis and monitoring improvement. SAMG has been worked out for
loaded units, and improvement for hydrogen monitoring and control system and spent
fuel pool water makeup and monitoring have been completed.

(5) PSA for external events

Each NPPs under construction has carried out assessment of earthquake and
tsunami risks and the investigation, study and evaluation of safety margins under
external extreme events, and performed PSA for external events. The relevant work
has been finished for loaded units.

(6) Updating contingency plan and raising emergency response capability
against nuclear accidents

Each NPPs under construction has carried out studies on the capability and
reliability in mitigating consequences of severe accidents, worked out disaster
prevention plans and management procedures for plants and NPP emergency response
and evaluation documents, and assessed the rationality and representativeness of
environment monitoring schemes, the improvement for environment monitoring
stations and emergency monitoring scheme for loaded units have been completed, and
relevant facilities have been put into service.

(7) Formulating and improving NPP information release procedure

Each NPPs under construction has completed their information release
management procedures. They conducted public information and communication on
nuclear knowledge in areas around NPPs in various forms.

(8) Updating disaster prevention plans and management procedures

Each NPPs under construction has established the mechanism to promptly notify
severe weather and external disaster messages with the meteorological, oceanic and
seismic departments, and formulated in-site warning grading and early warning
mechanism; they have further improved the disaster prevention plans against extreme
external events, and conducted topical training on earthquake combating and
prevention and disaster mitigation and emergency drills, raising the early warning and
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responding capability against external events.

Main improvement actions now being implemented in NPPs under construction
include: analysis and evaluation of the reliability of safety-grade digital control
system, the level Il PSA, and improvement of radioactive wastes treatment systems.
In the analysis and evaluation of the reliability of safety-grade digital control system,
each NPPs under construction analyzes and evaluates the reliability of safety-grade
digital control system on design, verification and failure analysis, to identify
weaknesses and implement corresponding improvements. On level Il PSA, these
plants have already finished the initial analysis and calculation work, and some NPPs
have completed level | and level Il internal PSA reports. In improving the radioactive
wastes treatment systems, each NPPs under construction has completed the
effectiveness research work plan and schedule toward radioactive wastes treatment
systems, and are working on the improvement analysis reports; some NPPs have
finished the analysis reports and availability analysis of liquid waste quantity and
liquid waste source terms, and some have complete design schemes.

B.4 International Peer Review

China periodically accepts peer review and follow-up of IRRS performed by
IAEA for continuously improving China’s nuclear and radiation safety regulation
system, and send high-level officials and technical experts to participate in the IRRS
missions implemented by IAEA on the regulatory bodies of other contracting parties.

At the request of Chinese Government, IAEA dispatched a review team to
conduct the IRRS mission on China in July 2010. The Chinese Government has
invited IAEA to make an IRRS follow-up visit in third quarter 2016, which will cover
10 important fields of the nuclear and radiation safety regulation system of China. At
the same time, it will address the response actions and improvement measures of
China on nuclear safety regulation after the Fukushima nuclear accident, and review
the implementation of the 39 recommendations and 40 suggestions in the 2010 IRRS
review report by the Chinese Government. The results of review and follow-up visit
will be made public via the IAEA website and the web portal of the MEP (NNSA).

The NPP operating organizations in China actively participated in peer reviews.
Up to the end of 2015, NPPs in China accepted 11 OSART missions and 32 WANO
peer review activities. In addition, China actively selected experts to participate in
peer review activities in foreign NPPs performed by IAEA or WANO.

After the Fukushima nuclear accident, WANO required that all operating NPPs
would receive peer review every 4 years, and PSUR should be carried out for a unit
under construction before the first startup. From 2013 to 2015, NPPs of China
received 22 WANO peer review and 4 follow-up activities including 16 PSUR
activities and 2 corporation peer review activities. The peer review experts identified
good practice worth popularizing to other power plants, such as "public
communication”, "planning and implementation of outage”, "effectively solving the
copper tube corrosion by increasing the PH value of stator cooling water"”, and
"increasing nuclear safety margin by reducing core damage probability and increasing
backup cooling for safety-related components”. In the meantime, the areas for
improvement were identified in peer reviews, such as "insufficient analysis of
recurring events" and "management observations not carried out in a strict way". The
NPPs actively formulated and implemented corrective actions.
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China’s NPPs plan to undergo four IAEA PRE-OSART missions and 14 WANO
peer review activities in the coming three years.

Furthermore, China’s NPPs also actively carried out domestic peer review
activities at different levels while accepting international peer reviews, as detailed in
section 10.3 of this report.

B.5 Typical Events in this Implementation Circle of Convention on Nuclear
Safety

(1) Reactor shutdown caused by loss of heat sink or safety abnormally
Event description:

On July 21, 2014, during full power operation of Unit 2 of Hongyanhe NPP,
large amount of jellyfish swarmed into the Circulating Water Filtration (CFI) water
intake. The differential pressure across the drum screen increased abnormally, which
caused trip of circulating water pump, then the trip of turbine and finally automatic
shutdown of Unit 2 reactor. The operator controlled the unit by implementing the
accident management procedure. Unit 1 was shut down with the similar processes and
cause.

On August 7, 2015, when Unit 3 of Ningde NPP was in power operation, as large
amount of acaudina molpadioides swarmed into the CFI water intake, entered and
gathered inside the drum screen, the high differential pressure across the screen
caused trip of circulating water pump, forced Unit 3 turbine to shut down. The rapid
drop of condenser vacuum triggered the condenser fault signal, which tripped the
reactor.

In addition, during the commissioning and operation for Fangchenggang NPP,
LingAo NPP, Fuging NPP and Changjiang NPP, marine organisms have also caused
loss of heat sink or safety abnormally, and even caused automatic scram.

INES:All events are INES 0.
Cause analysis:

Risks of marine organisms in the sea area around NPPs were underestimated.
The monitoring and early warning mechanism for marine organisms is not complete
and there is no strong countermeasure. The marine organisms explosively swarmed
into the CFI water intake and blocked the CFI drum screen. The irrational design that
the CFI drum screen flushing water flows back to the front pool for water intake also
further increased the gathering of marine organisms in the screen.

Corrective actions:

To study the marine organism proliferation mechanism in the sea areas around
NPPs, and the species, habits and detection technology of marine organisms. To
strengthen monitoring and early warning mechanism, continually monitor the
movement traces and characteristics of marine organisms, and judge their threat and
impact. To take targeted measures including eliminating, intercepting and changing
the pump operation mode, such as studying the temporary facilities to intercept and
stop marine organisms according to their characteristics.

(2) Unavailability of computer information and control system (KIC)
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Event description:

On Aug. 4, 2014, Unit 1 of Fuging NPP was in power operation, with nuclear
power at 0.95% of full power, all control rods in manual mode, and pressure and level
of pressurizer in automatic control mode. When operation personnel verified the
1AREOQ03KU function as planned, operator stations KIC were unavailable. The main
control room operator immediately implemented the Procedure to deal with accident
of KIC operator workstation unavailability (the IKIC procedure), and to transfer the
unit to the backup panel (BUP) for control. After the KIC was successfully re-booted,
the IKIC procedure was quitted and the unit was put under control by KIC again.
Operators stabilized and restored the status of unit.

On December 26, 2014, when the employee of Fuging NPP was installing test
data acquisition system software and performing communication verification, in
re-booting the SARS8 historical data memory, operator station KIC was unavailable.
The main control room operator implemented the Procedure to Deal With Accident of
KIC Operator Workstation Unavailability (The IKIC Procedure), to transfer the unit
to the backup panel (BUP) for control. After the KIC was successfully re-booted, the
operator quitted from the IKIC procedure.

On December 17, 2014, when Unit 2 of Fangjiashan NPP was in the steam
generator cooling normal shutdown mode (NS/SG), the 1&C personnel handled the
historical memory problem with the SAR8STR8GTW?2 server. When the operation
personnel reduced the temperature and pressure according to schedule to the RRA
cooling normal shutdown mode (NS/RRA), all KIC operator stations were
unavailable. The main control room (MCR) operator immediately implemented the
procedure Switchover from MCM to Backup Panel to switch the unit to the backup
panel for control, and at the same time notified the 1&C personnel to repair and treat it.
Afterwards the KIC was re-booted, MCR operator quit from the procedure Switchover
from MCM to Backup Panel. The unit was restored to KIC control and the event
ended up.

INES: All events are INES 0.
Cause analysis:

The main cause of the events was defect in software design, with the problems of
unreasonable distribution of KIC system buffer capacity and processor stack capacity
and process priority order setup.

Corrective actions:

The NPP operating organizations updated twice the relevant software of KIC,
and the present operation conditions show that it was effective in solving the
problems of easy overflow of relevant space in CCT stack and unreasonable setup of
process priority orders.

B.6 Response to Vienna Declaration on Nuclear Safety

The IAEA issued the Vienna Declaration on Nuclear Safety at the diplomatic
conference on Convention on Nuclear Safety held in February 2015, which indicated
the international society the concerns and efforts of all Contracting Parties to improve
nuclear safety. The Vienna Declaration on Nuclear Safety requires all Contracting
Parties to act as follows to implement the objective principles in Convention on
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Nuclear Safety to prevent accidents with radiological consequences and mitigate
consequences should they occur:

(1) New NPPs are to be designed, sited and constructed, consistent with the
objective of preventing accidents in the commissioning and operation. the target of
mitigating possible releases of radionuclide causing long-term off site contamination
and avoiding early radioactive releases or radioactive releases large enough to require
long-term protective measures and actions should be met when an accident occurs.

(2) Comprehensive and systematic safety assessments are to be carried out
periodically and frequently for existing installations throughout their lifetime in order
to identify safety improvements that are oriented to meet the above objective.
Reasonably practical or achievable safety improvements are to be implemented in a
timely manner.

(3) National requirements and regulations for addressing this objective
throughout the lifetime of NPPs are to take into account the relevant IAEA Safety
Standards and, as appropriate, other good practices as identified inter alia in the
Review Meetings of the Convention on Nuclear Safety.

China has taken a series of actions to implement the objectives in the Vienna
Declaration on Nuclear Safety.

B.6.1 Modifying and Improving Nuclear Safety Regulations, and Pointing Out
Far-range Goal of Nuclear Safety

China has collected extensively and studied carefully the laws and regulations on
nuclear safety in developed nuclear power countries, and established the nuclear
safety regulation system of China step by step with reference to the IAEA safety
requirements and standards.

The MEP (NNSA) actively tracked and participated in the safety standard
formulation and revision work of IAEA. After the Fukushima nuclear accident, the
MEP (NNSA) organized systematic and in-depth study on the IAEA analysis reports
in 77 areas, and performed gap analysis on lessons learned from the Fukushima
nuclear accident and the current nuclear safety regulations in China. Meanwhile,
preparation and revision of the Nuclear Safety Act and regulation system of China
was proposed in conjunction with the nuclear safety practice in China after the
Fukushima nuclear accident, and the preparation and revision work was carried out by
phases.

After the Fukushima nuclear accident, China issued the Nuclear Safety Plan at
the end of 2012. It stated that new nuclear power units should have fairly complete
measures to prevent and mitigate severe accidents. The probability of annual severe
core damage per reactor shall be lower than 1/100,000, and the probability of annual
large release of radioactive substance per reactor shall be lower than 1/1,000,000.
Efforts shall be made to realize the far-range goal of actually eliminating the
possibility of large release of radioactive substance in design for the nuclear power
units to be built in and after the 13th Five-Year Plan period.

Revolving around the definition, safety objective and technical feasibility of
"eliminating large release of radioactive in practice”, the MEP (NNSA) carried out
special subject investigation and research work. On this basis, the MEP (NNSA) is
organized the revision of the Code on the Safety of Nuclear Power Plant Design in
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conjunction with the research results and experience of Fukushima Nuclear Accident
and revision of safety objective from IAEA, the EU and the United States, and with
reference to the new version of SSR-2/1 issued by the IAEA in February 2016. The
newly revised Code on the Safety of Nuclear Power Plant Design will further study
and complete the contents of design extended conditions, eliminating large release of
radioactive in practice as well as supporting system and auxiliary systems design to
maintain integrity of containment under extreme conditions.

B.6.2 Design Characteristics of New Nuclear Power Units and Safety
Improvement

New nuclear power units under construction in China include 4 AP1000 units, 2
EPR units and 4 HPR1000 units with proprietary intellectual property rights of China.
In addition, China has approved the initial works for the CAP1400 demonstration
project before its official start of construction.

(1) AP1000

For AP1000 units, the prevention and mitigation of severe accidents has been
taken into full account at design stage, including the adoption of passive core cooling
system, passive containment cooling system, passive main control room habitability
system, large capacity rapid depressurization valves, passive reactor cavity cooling
system and containment isolation system. The design, including two passive
recombiners, 66 igniters and 3 non 1E class hydrogen analyzers, is able to effectively
control the hydrogen concentration in the containment. In the spent fuel pool, 3 1E
class meters and 1 non 1E class level meter are provided. This design has taken into
full account the diversity and reliability.

After the Fukushima nuclear accident, more improvements were made for
AP1000 units as required by the safety inspection by the MEP (NNSA), including
addition of water proof gates, portable power supplies, portable pumps and matching
interface, setup of backup emergency commanding center, formulating a complete
SAMG. Furthermore, the radioactive wastes treatment system has been improved by
adding steel cladding in the liquid waste tank room, modification of the nuclear island
liquid waste system process and developing final package. These improvements have
further raised the capacity of AP1000 units to prevent and mitigate severe accidents.

The structure design of the steel reactor containment of AP1000 unit has taken
into account the design basis accident conditions such as break of primary pipe, main
steam pipe and main feed water pipe. To prevent reactor vessel failure, the accident
management strategy of flooding the reactor cavity and reactor vessel with the water
from the in-containment refueling water storage tank inside has been considered.
Outside the steel containment is the shield building in concrete structure, able to
effectively resist missiles caused by typhoon and tornado. For beyond design basis
accidental conditions, to ensure containment cooling, additional portable power
supplies and portable pumps are provided in Sanmen NPP and Haiyang NPP in China.
These equipment are stored at high places that cannot be flooded externally under the
condition of beyond design basis flood water level. These measures can ensure the
containment integrity of AP1000 unit under accidental conditions.

(2) EPR

For EPR units, the corresponding design extended conditions has been taken into
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account in design, including the beyond design basis accidents that will not lead to
core damage (DEC-A) and the beyond design basis accidents that can possibly lead to
core damage (DEC-B). In the meantime, to prevent and mitigate severe accidents,
dedicated systems are provided, including the containment spray system, emergency
core cooling water and emergency feed water system, to remove heat in the core and
containment after a severe accident, the passive hydrogen recombiners arranged in a
distributed pattern can avoid hydrogen gathering and explosion in the containment.

After the Fukushima nuclear accident, safety improvements were made as
required by the safety inspection by the MEP (NNSA), including addition of portable
power supplies, portable pumps and matching interfaces, improvement of spent fuel
pool level and temperature monitoring system, addition of portable water makeup for
spent fuel pool, addition of portable water makeup for containment residual heat
removal system, and addition of passive steam vent channel in fuel building. In case
of a severe accident, the primary pressure can be reduced by the primary rapid
depressurization system, combustible gas control system and containment spray
system, to prevent core damage under high pressure and control the pressure,
hydrogen concentration and temperature in the containment. The core catcher is
equipped to prevent core molten material-concrete interaction so as to maintain
containment integrity. The leaking materials in the annular space between the inner
and outer containment and the leaking materials in containment not vented to the
stack are collected by the filtration and ventilation system provided in the annulus
between the two containment layers, to reduce discharge.

(3) HPR1000

For HPR1000 units, safety provisions combining active and passive features are
taken. In the design, the methods combining deterministic, probabilistic and
engineering judgment are used to analyze important event series that can possibly lead
to severe accidents, and corresponding accident prevention and mitigation measures
are adopted, therefore it has complete provisions to prevent and mitigate severe
accidents. In addition to provisions to prevent and mitigate severe accidents already
adopted in improved PWR such as pressurizer for pressure relief, passive hydrogen
recombiners, containment filtration and exhaust, and high level venting for reactor
vessel, the secondary side passive residual heat removal system, passive containment
heat removal system and active and passive reactor cavity cooling system are added.
The rapid depressurization valves with redundant design are provided. The
double-layer containment can withstand the impact of large commercial aircraft. The
reactor coolant pump shutdown sealing function the diverse actuation system that can
meet the anti-seismic requirements for safety shutdown earthquake(SSE), and the
containment filtration and exhaust system are provided to further improve the
capacity of the unit to prevent and mitigate severe accidents. To prevent radiological
fluid from leaking out of containment via penetrations under beyond design basis
accident, isolating valves are provided for fluid pipes in the containment section. In
case of a severe accident, the containment integrity can be maintained by the large
volume containment, containment hydrogen eliminating system, containment spray
system, reactor cavity cooling system and containment filtration and exhaust system.

(4) CAP1400
The CAP1400 demonstration project are provided with 6 additional non-safety
class hydrogen recombiners, on the basis of AP1000, as diversified setup of hydrogen
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igniters to control the hydrogen concentration in containment. CAP1400 has further
improved the containment filtration and exhaust system, and increased the defense in
depth capacity. CAP1400 has enhanced the anti-seismic performance of system and
equipment to remove heat to the seawater, making it a diversified ultimate heat sink.
CAP1400 has also increased the anti-seismic performance of diverse actuation system,
hydrogen igniters and power supply system, and enhanced the reliability of these
systems. These have further increased the capacity to prevent and mitigate severe
accidents.

B.6.3 Implementing Comprehensive Safety Inspection and External Events
Margin Evaluation

After the Fukushima nuclear accident, the MEP (NNSA), together with the
National Energy Administration and China Earthquake Administration, performed
comprehensive safety inspection for NPPs, and carried out safety margin evaluation
on external events for operating NPPs. Requirements for nuclear safety improvement
were pointed out.

External events evaluation results showed that the operating NPPs in China had
the ability to respond to external events beyond design basis, with safety margin not
less than the international level of similar NPPs. The anti-seismic safety margin of all
operating NPPs is not less than 1.5 times of earthquake design basis. Except for
Qinshan NPP, all operating NPPs have the safety margin to deal with beyond design
basis flood, while Qinshan NPP, located on wet site, has the safety margin to deal with
beyond design basis flood after taking improvement actions. For station blackout
accident, NPPs have taken better countermeasures to keep at least 8 hours of batteries
in case of loss power.

Improvements for operating NPPs are classified as short-term, medium-term and
long-term actions. The short-term and medium-term actions are required to be
completed respectively in 2011 and 2013. The short-term improvements include the
implementation of waterproof plugging, the addition of portable power and portable
pumps, the enhancement of earthquake monitoring and response capability, etc.
Medium-term improvements mainly include improving the SAMG, adding or
modifying the hydrogen elimination facilities, PSA for external events, anti-flooding
modification at Qinshan NPP, in-depth assessment of seismic and tsunami risks.
Long-term actions mainly include completing emergency plan, raising the emergency
response capacity, completing the information release procedure and strengthening
nuclear knowledge publicity, etc. Operating NPPs have completed the short-term and
medium-term improvement actions as required, and long-term actions are being
implemented according to schedule. For the actual fulfillment of improvements, refer
to B.3.1 of this report.

For nuclear power units under construction, the main improvement actions
include: anti-flooding improvement for nuclear safety related buildings and
equipment, adding facilities such as portable power supplies and pumps, increasing
the earthquake monitoring and anti-seismic response capacity, improving SAMG,
in-depth assessment of earthquake and tsunami risks and PSA for external events,
completing emergency plan and increasing emergency response capacity to nuclear
accidents, preparing and completing information release procedures of NPPs,
completing the disaster prevention plans and management procedures, etc. After the
Fukushima nuclear accident, the nuclear power units with the initial fuel loading have
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completed improvements on schedule. The specific information about such
improvements can be referred to B.3.2 of this report.

B.6.4 Periodic Safety Review of Operating Nuclear Power Units and Performing
Reasonable & Achievable Improvements

For operating NPPs in China, systematic safety reviews are carried out
periodically, to identify existing weaknesses and implement reasonably practicable
corrective actions. Periodic safety review is performed every ten years after start of
operation for NPP according to requirements in nuclear safety regulations. Systematic
safety re-assessment is performed for NPP based on operating experience and relevant
important safety information and existing safety standards and practices. The scope of
review covers all important aspects of nuclear safety, including 14 safety factors in 5
subject areas, the 14 safety factors are respectively plant design, actual conditions of
SCCs, equipment qualification, aging, deterministic safety analysis, PSA, hazard
analysis, safety performance, use of experience from other plants and research
findings, organization and administration, procedures, human factors, emergency
planning and radiological impact on environment. In the process of periodic safety
review, according to result of review, NPPs identify reasonably practical corrective
actions and/or safety improvements and their implementation plans, take into full
account interaction and overlap between safety factors, and hence of the effects of
corrective actions and/or safety improvements on all safety factors.

By December 31, 2015, as required by regulations, Qinshan NPP and Daya Bay
NPP had completed the second PSR. Units 1&2 of Qinshan Phase II NPP, Units 1&2
of LingAo NPP, Third Qinshan NPP and Units 1&2 of Tianwan NPP had completed
the first PSR. AIll NPPs identified relevant weaknesses and formulated and
implemented related corrective actions. For example, in Daya Bay NPP, for the
deviation found in the small branch pipe vibration fatigue review, measures such as
adding support for sensitive pipelines and improving support were included in the
medium and long-term improvement plan; in Units 1&2 of LingAo NPP, a
containment pressure meter with wider range was added, to increase the measurement
range of pressure sensor, for monitoring of containment pressure under severe
accident condition.

B.7 Follow-up Actions of China with Respect to the Five Challenges identified by
IAEA on post-Fukushima Nuclear Accident

During the Sixth Review Meeting of the Convention on Nuclear Safety, the
following five challenges were identified with respect to the Fukushima nuclear
accident. China took relevant actions to address each challenge.

(1) How to minimize the gap between Contracting Parties’ safety
improvements

After the Fukushima nuclear accident, the MEP (NNSA) organized and
implemented the comprehensive safety inspection for NPPs on the basis of self
inspection by all NPPs under construction and in operation. In the meantime, the
nuclear safety improvement requirements after the post-Fukushima were put forth in
conjunction with the experience of IAEA and all Contracting Parties from the
Fukushima nuclear accident. To formalize the common improvement actions in all
NPPs in China, the MEP (NNSA) prepared the General Technical Requirements on
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the Improvement of NPPs after the Fukushima Nuclear Accident. In preparing the
General Technical Requirements, reference was made to the safety improvement plans
of the IAEA and all developed nuclear power countries after the Fukushima nuclear
accident.

China described in detail the safety improvement requirements with respect to
the Fukushima nuclear accident and the implementation of improvements at the
second extraordinary meeting of the Convention on Nuclear Safety and the Sixth
National Report. The experience can be shared with international peers.

(2) How to achieve harmonized emergency plans and response measures

China has established a unified nuclear emergency organization and coordination
mechanism. At the national level, the National Nuclear Accident Emergency
Coordination Committee has been set up. to uniformly coordinate the nationwide
emergency activities, and decide, organize and command emergency assistance
response actions. At the provincial (regional and municipal) levels, nuclear emergency
coordination bodies are established. The operating organizations of nuclear
installations have set up their respective nuclear emergency bodies. At the national
and provincial (regional and municipal) levels and within the operating organizations
of the nuclear installations, committees of experts or the support organizations thereof
have been established to provide advice and suggestions on nuclear emergency
preparedness and response.

The nuclear power group corporations in China have established nuclear
emergency support bases and support teams, and jointly signed the Nuclear Accident
Emergency On-site Support Cooperation Agreement of Nuclear Power Group
Corporations, and established the mutual support cooperation mechanism between
groups. All adjacent NPPs have signed mutual support agreement, prepared mutual
support action plans, established nearby rapid mutual support mechanism,
materialized the nuclear accident emergency mutual support requirements and
mechanism, and formed support capacity of nuclear emergency resources reservation
and deployment, to realize complementation of superiorities and mutual coordination.

China actively carries out multilateral, bilateral and regional international
exchanges and cooperation in nuclear emergency field, actively performs the
international obligations specified in relevant international conventions, responses to
various proposals from the IAEA council and conference, and participate in the
emergency drill activities organized by the IAEA. China has entered into bilateral
agreements on nuclear energy cooperation with 30 countries including Brazil,
Argentina, the UK, the US, Korea, Russia and France, to conduct cooperation and
exchange which include nuclear emergency preparedness. China, Japan and Korea
established nuclear accident early notification framework and expert exchange
mechanism, to carry out cooperation and exchange in relevant fields. In May 2014,
China joined the International Nuclear Emergency Response and Assistance Network,
to provide support for the construction of the international nuclear emergency
preparedness network. China has always taken an honest and open attitude, to carry
out nuclear safety international cooperation including nuclear emergency.

(3) How to make better use of operating and regulatory experience and
international peer review services

China has established internal and external operating experience systems at
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different levels in nuclear safety regulatory body, CNEA, power group corporations,
NPP operating organizations and nuclear power engineering companies. China has set
up professional operating experience teams, formulated relevant management rules
and procedures, developed and maintained operating experience databases, and
continually made screening, analysis and usage of important internal and external
experience, for NPPs safety improvement in China.

The MEP (NNSA) has also constructed operating experience system suitable to
nuclear safety regulation, covering all NPP operating organizations, Nuclear and
Radiation Safety Center, regional office and other technical support organizations.
The NPP operating organizations provide information such as non-conformance,
deviations, events and experiences from overseas nuclear installations periodically via
the information platform, according to the specified event screening principles. The
Nuclear and Radiation Safety Center undertakes the work of operation and
maintenance management of the system and analysis and assessment of information.
The regional offices mainly perform site inspections and supervision to confirm
whether management requirements are satisfied, and upload inspection reports
periodically. Technical support organizations provide technical support and
consultancy services in the system through cooperation. The operating experience
system has established the information exchange channels between regulatory body,
operating organizations and technical support organizations, conducive to sharing the
operation management experience of NPPs, identifying their weaknesses in safety and
tracking the effectiveness of corrective actions.

China actively receives the peer review activities carried out by international
organizations, and works out corresponding improvement actions for issues or
weaknesses identified. The nuclear safety regulatory body of China periodically apply
for and accept the IRRS mission by the IAEA, and NPPs in China actively carry out
peer review activities according to the requirements of the IAEA and WANO.

(4) How to improve regulators' independence, safety culture, transparency
and openness

China has established and maintained effective nuclear safety regulation and
standard system and governmental framework. The MEP (NNSA) is the regulation
body for nuclear safety in China, and implements unified and independent regulation
on nuclear safety for NPPs in China. The MEP (NNSA) is directly affiliated to the
State Council, without administrative affiliating relationship with the nuclear energy
development department and supervised organizations. All funds required in the
operation of regulatory body are included in the national financial budget so as to
ensure the organizational independence of regulation. External technical support
organizations and external experts also have no direct stakes with the supervised
organizations.

Nuclear safety is an important part in national security, and is the lifeline in the
development of nuclear energy undertakings. To implement the responsibilities on
national nuclear safety and the obligations of international nuclear safety facing the
situation of rapid development of nuclear power in China and daily increasing safety
requests from the public, in December 2014, China issued the Nuclear Safety Culture
Policy Statement, which states the basic attitude towards nuclear safety culture, and
the principle requirements for cultivating and practicing nuclear safety culture.
Immediately nuclear safety culture communication and promotion actions are carried
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out to foster a good nuclear safety culture atmosphere in the nuclear industry and to
jointly enhance nuclear safety with the forces of the whole society.

China attaches great importance to regulation transparency and openness, and
has made major progress in ensuring the right of the public to know, to participate and
to supervise. The MEP (NNSA) issued the Scheme of Nuclear and Radiation Safety
Regulatory Information Publicity(for trial implementation) and Notice on
Strengthening Information Publicity of Nuclear and Radiation Safety in NPPs, and
promulgated the MEP (NNSA) Work Scheme of Nuclear and Radiation Safety Public
Communication to enhance information publicity. The MEP (NNSA) has made great
efforts to construct public communication platforms, develop and maintain its
independent regulation web portal, to promptly issue and publish important
information such as the policies and regulations of the nuclear industry, radiation
monitoring data, licensing and review information, and operating experiences of NPPs
in operation and under construction, and information written 