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Abstract:

Chinese nuclear safety management and control follows international practice, the regulations are
mainly from IAEA with the Chinese condition. The regulatory body is National Nuclear Safety
Administration (NNSA). The nuclear safety management, surveillance, safety review and evaluation are
guided by NNSA with technical support by several units. Beijing Review Center of Nuclear Safety is one
of these units, which was founded in 1987 within Beijing Institute of nuclear Engineering (BINE), co-
directed by NNSA and BINE, it is the first technical support team to NNSA. Most of the safety reviews
and evaluations of Chinese nuclear installations has been finished by this unit. It is described briefly in
this paper that the NNSA's main function and organization, regulations on the nuclear safety, procedure
of application and issuing of license, the main activities performed by Beijing Review Center of Nuclear
Safety, the situation of severe accident analyses in China, etc.
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STATUS OF NUCLEAR SAFETY EVALUATION IN CHINA

1. NNSA's main functions and organization

The NNSA, created in 1984, is a governmental agency of the State Council independently discharging
national regulatory function. The NNSA is responsible for licensing and regulating safety matters in
peaceful use of nuclear energy and nuclear technology in line with the guiding principle "Safety first,
quality first" adopted by the State Council for developing nuclear energy. Detailed functions and duties of
NNSA are:
1) To establish principles and policies of nuclear safety; to prepare and promulgate nuclear safety

regulations and their detailed rules of implementation; to issue nuclear safety codes and guides; to
review and endorse national technical standards related to nuclear safety.

2) To organize review and assessment on safety performance of nuclear installation and the
capabilities of operating organizations in ensuring safety; to carry out nuclear safety surveillance; to
review and supervise on site emergency plan and preparedness; to investigate and deal with
nuclear accidents; to conduct mediation and settlement of disputes relating to nuclear safety.

3) To be responsible for the supervision and control as well as the granting and issuing licenses to
nuclear pressure retaining component activities.

4) To review the possession, utilization, production, storage, transportation, treatment, and disposal of
nuclear materials; to approve the issuance of nuclear material licenses; to inspect and enforce
nuclear material control.

5) To organize review & assessment, issue and manage licenses of civilian nuclear material
transportation and its containers.

6) To provide technical assistance to nuclear emergency management, to assess nuclear incident or
accident and its radiological consequence, and to compile and evaluate the monitoring data of
radiation, hygiene, environment, etc.

7) To organize nuclear safety R & D programs necessary for its regulatory functions and for nuclear
safety in general.

8) To carry out international cooperation in the area of nuclear safety, and to promote and implement
nuclear safety agreements with foreign countries and international organizations.

9) To deal with information dissemination, public education and training in the area of nuclear safety.
10) To perform other tasks assigned by the State council.

The NNSA headquarter is located in Beijing, four regional offices are located in Shanghai, Guangzhou,
Chengdu and Beijing. Four technical support units within different institutions provide powerful and
effective support to NNSA. The organization chart shows their relationship and their main functions.
See Fig. 1 and 2.

2. Regulations on the nuclear safety

NNSA adopts international standards in enacting the national nuclear safety regulations, carefully
considering the national condition and foreign experiences. The four national safety codes for nuclear
power plants and the 47 related safety guides were enacted on the basis of International Atomic Energy
Agency's Nuclear Safety Standards taking into account the national conditions.
It is shown in Fig. 3 the classification of nuclear safety regulations. The content of regulations and rules
are given in Attachment 1.

3. Procedure of Application and Issuing of license

NNSA is responsible for review and approval of the application for safety license of civilian nuclear
installations. It is required to hold safety licenses for each of the five major stages of nuclear installations,
i.e.
1) Review Report for Siting of Nuclear Installation
2) Construction Permit
3) First Fuel Loading Authorization
4) Operation License and Decommissioning Authorization
5) Operator Licenses
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Procedure of application and issuing of license is shown in Fig. 4.

4. Current Chinese Nuclear Safety Practice

Current Chinese nuclear industry and nuclear safety control benefit much from international practice.
Because the lack of experience and tools, we prefer to learn from others, use the proven and effective
approach to assure the nuclear safety. For nuclear power plant licensees, they should provide the
Safety Analysis Report in conformance with the Chinese nuclear safety regulations and in the format
regarding to U.S.NRC. R.G.1. 70. The Standard Review Plan (NUREG-0800) is the main reference in
the SAR review. The Codes and Standards from IAEA, U.S. NRC, and French, contribute much on
Chinese nuclear safety management.

For the imported Nuclear Power Plant, NNSA's position is that: The contractors should not only comply
with some industry standards of supplier country, which are effective in being, but also shall consider
Chinese nuclear safety control condition (environment protection, radiation protection, radioactive waste
management, etc.). They shall comply with the requirement of Chinese nuclear safety regulation
system.

5. The main activities performed by Beijing Review Center of Nuclear Safety (BRCNS)

BRCNS was founded in 1987 within BINE. The center mainly participates in safety review and
assessment of nuclear installations and review of nuclear safety regulations and standards. The review
activities cover:

Qinshan Nuclear Power Plant Safety Analysis Report and Commissioning Program
Dayabay Nuclear Power Plant Safety Analysis Report and Commissioning Program
Tsinghua Thermal Power Reactor Safety Analysis Report and Commissioning Program
Qinshan Phase III Nuclear Power Plant Safety Analysis Report and Commissioning Program
Chinese Experimental Fast Breed Reactor Safety Analysis Report
All of Chinese Research Reactors Safety Analysis Report
Surveillance and Inspection to the Research Reactors in Service and under Construction

The first PSA for Bayabay NPP was completed in 1988 by a joint-team including BINE, China Atomic
Energy Institute and Tsinghua University.

Now, BINE is entrusted to reestablish its PSA team for performing the review and analysis to
Lianyungang NPP and other nuclear project. BINE has made some proposals to cooperate
internationally with IAEA and the others with good experience, such as Pacific Northwest National
Laboratory in U.S.A. and IBRAE (The Nuclear safety Institute of Russian Academy of Sciences).

6. The situation of severe accident analyses in China

1) Regulatory Position

According to HAF 0200 ( 91 ), Code on the Safety of Nuclear Power Plant Design ( Amended in 1991 ),
Section 3. 5, Severe accidents

" The design bases for normal operation, anticipated operational occurrences and accident conditions
shall provide a high degree of assurance that no significant damage will occur to the reactor core and
that releases of radioactive materials will stay below prescribed limits for operational states and
acceptable limits during accident conditions.

However, it shall be recognized that certain unlikely event sequences have the potential to cause
significant core degradation.

From the safety point of view, it is prudent to consider these events in at least a limited way.
Considerations, however, are not expected to involve the rigorous application of conservative
engineering practice used in setting design bases but rather could be based on realistic analysis. Based
on operating experience, associated safety analysis and results from safety research, design activities
should include the following:
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(1) Important event sequences that lead to severe accidents should be identified for a given design.
(2) Consideration should be given to the existing plant capabilities including the possible use of some

systems beyond their originally intended function and design basis, and using some temporary
systems to return the plant to a controlled state and to mitigate the consequence of the severe
accident.

(3) Potential design changes that could either reduce the likelihood of these events or would mitigate
the consequences should be evaluated. They should be implemented if an overall increase of safety
can be reached through a commensurate effort.

(4) Accident management procedures should be established, taking into account representative and
dominant severe accidents.

2) Current status of severe accident analysis

Chinese nuclear institutions are more and more involved in severe accident research. Chinese
researchers and engineers have recognized the importance on the SA analysis. They are trying their
best to master the calculation modes and codes, to get the help from IAEA and other organizations that
is advanced in this field. There are several institutes in which the SA research and engineering
applications have been studied. These are China Atomic Energy Institute, Nuclear Power Institute of
China, Shanghai Nuclear Engineering Design Institute, Beijing Institute of Nuclear Engineering. There
are some professors / researchers in universities who are engaged in the studies too.

The codes for SA study which are used in China include STCP, MELCOR, CONTAIN, SCDAP,
RELAP-5, MACCS, MARCH, etc.

The main accident sequences analyzed are :
• Total loss of electrical power
• Total loss of feed water
• LOCA without safety systems operation
• etc.

In terms of engineering applications, Chinese engineers and researchers are considering in the SA
prevention and mitigation, emergency response and preparedness.

In Dayabay NPP and Lingao NPP, there are equipped with containment sand filter system and hydrogen
recombine system.

In Lianyungang NPP, the Russian and Chinese engineers are looking for some new type containment
pressure release and filter system to mitigate the severe accident.

For the next future NPP project, the Chinese engineers are considering in how to meet the URD
requirements in order to reduce the accident risk level by use of some modifications with proven
technology.

All these efforts are based on the idea of " Safety first, Quality first " for developing
nuclear power.
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Division of Nuclear Component

Fig. 1 The organization chart of NNSA
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Fig. 3 The classification of nuclear safety regulations
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Attachment 1: Content of Chinese Nuclear Safety Regulations and Codes

CONTENTS

Editor's Note (1)

ADMINISTRATIVE REGULATIONS

HAF0500 Regulations on the Safety Regulation for Civilian Nuclear

Installations of the People's Republic of China • (5)

(Promulgated by the State Council on October 29,1986)

HAF0600 Regulations on Nuclear Materials Control of the People's Republic of China

• (12)

(Promulgated by the State Council on June 15,1987)

HAF 0700 Emergency Management Regulations for Nuclear Accidents at Nuclear Power

Plant - • (18)

(Promulgated by the State Council on August 4. 1993)

DEPARTMENT RULES

HAF 0100 (91) Code on the Safety of Nuclear Power Plant Siting (Amended in 1991) —

(33)

(Authorized by the State Council and Promulgated by the National Nuclear Safety

Administration on July 27.1991)

HAF 0200 (91) Code on the Safety of Nuclear Power Plant Design (Amended in 1991)

(59)

(Authorized by the State Council and Promulgated by the National Nuclear Safety

Administration on July 27. 1991)

HAF 0300 (91) Code on :he Safety of Nuclear Power Plant Operation (Amended in 1991)

• ••• (102)

(Authorized by the State Council and Promulgated by the National Safety Administra-

tion on July 27, 1991)
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HAF 0300 (91) — 1 Appendix One:Management of Refuelling, Modifications and Acciden-
tal Shut-down of Nuclear Power Plant (133)

(Promulgated by the National Nuclear Safety Administration on March 2, 1994)

HAF 0400 (91) Code on the Safety of Nuclear Power Plant Quality Assurance (Amended

in 1991) • (147)
(Authorized by the State Council and Promulgated by the National Nuclear Safety

Administration on July 27, 1991)

HAF 0501 (1) Rules for the Implementation of Regulations on the Safety Regulation for
Civilian Nuclear Installations of the People's Republic of China

Part One: Application and Issuance of Safety Licence for Nuclear Power Plant (A-
mended in 1993) (172)

(Promulgated by the National Nuclear Safety Administration on December 31,1993)

HAF 0502(1) Rules for the Implementation of Regulations on the Safety Regulation for
Civilian Nuclear Installations of the People's Republic of China

Part Two:Safety Surveillance of Nuclear Installations (Amended in 1995) — (197)

(Approved and Promulgated by the National Nuclear Safety Administration on June

14, 1995)

HAF 0502 (1) —1 Appendix One : The Reporting System for Operating Organization of

Nuclear Power Plant (208)

(Promulgated by the National Nuclear Safety Administration on June 14, 1995)

HAF 0502 (1) —2 Appendix Two: The Reporting System for Operating Organization of

Research Reactor (238)

(Promulgated by the National Nuclear Safety Administration on June 14, 1995)

HAF 0502 (1) —3 Appendix Three: The Reporting System for Operatign Organization of
Nuclear Fuel Cycle Installations (265)

(Promulgated by the National Nuclear Safety Administration on June 14, 1995)

HAF 0601 Rules for the Implementation of Regulations on Nuclear Materials Control of

the People's Republic of China (283)

(Issued by the National Nuclear Safety Administration, the Ministry of Energy and

the Commission of Science, Technology and Industry for National Defence on Septem-

ber 25, 1990)

- 4 0 0 -



JAERI-Conf 99-005

HAF 0800 Code on the Safety for the Management of Radioactive Wastes from Nucelar
Power Plant (307)

(Issued by the National Nuclear Safety Administration on August 29, 1991)

HAF 0900 Code on the Safety Regulation for Civilian Nuclear Pressure Retaining Compo-

nents (319)

(Issued by the National Nuclear Safety Administration, the Ministry of Machine

Building and Electronics Industry and the Ministry of Energy on March 4. 1992)

HAF 0901 Rules for the Implementation on Code on the Safety Regulation for Civilian Nu-

clear Pressure Retaining Components (326)

(Issued by the National Nuclear Safety Administration, the Ministry of Machine-

Building and Electronics Industry and the Ministry of Energy on March 5, 1993)

HAF 1000—1 Code on the Safety of Research Reactor Design (381 >•

(Issued by the National Nuclear Safety Administration on June 6, 1995)

HAF 1000—2 Code on the Safety of Research Reactor Operation (415)

(Issued by the National Nuclear Safety Administration on June 6, 1995)

HAF 1100 Code on the Safety of Civilian Nuclear Fuel Cycle Installations (445)

(Promulgated by the National Nuclear Safety Administration on June 17, 1993)
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Attachment 2

Brief Introduction of BINE

The Second Research and Design Institute of Nuclear Industry (also called Beijing Institute of
Nuclear Engineering), founded in 1958, is the largest and the most comprehensive institute for
research, design and engineering in the nuclear industrial system in China, and has been
approved by the State Planning Commission as a general contracting organization of engineering
and construction.

With the staff number of about 1620, of which more than 1300 are professional staff including
130 professor-classified senior engineers, 420 senior engineers and more than 660 engineers
and technicians.

There are more than 60 professions \ specialties in the institute containing reactor physics,
thermo-hydraulic, fuel assembly, shielding and radiation protection, reactor coolant system,
nuclear auxiliary system and components, spent fuel transportation cask, spent fuel reprocessing
process, radwaste treatment, instrumentation and control, special mechanical equipment, power
distribution and transmission, communication, water supply and drainage, HVAC, civil work
architecture and structure, geological survey and plot plan, budget estimation and economic
analysis, nuclear safety analysis, environmental impact assessment.

Since the Institute was founded, many important nuclear projects in China including large size
reactors, spent fuel reprocessing plants and radwaste treatment facilities have been designed or
engineered by the institute ,and many other nuclear related activities have also been fulfilled
including the design study and development of pressurized heavy water reactor for power
generation, the dispatches of more than 150 experts and engineers during the construction
period of Daya Bay NPP project, and more than 50 experts and engineers now in Ling Ao NPP
project, who were / are engaged in the field of design and project management.

Other engineering activities include design of coal-fired power plants, breweries, pharmaceutical
factories, building and civil engineering, etc. BINE works on technology research and
development, design and construction for these projects.

At present, BINE plays a very important role in the Chinese nuclear program and is in charge of
design activities for three new nuclear power projects.

BINE, as a general contracting organization, is engaging in design activity for Qinshan NPP
phase If, responsible for design interface coordination and schedule control as well as most of
the Nuclear Island and entire BOP design.

BINE, as a long-term technical supportive organization to Guang Dong Nuclear Power Group,
contracted to carry out civil work design for Nuclear Island and most of
the BOP design for Ling-Ao NPP project and Feasibility study and technical evaluation on the
supplier's technical proposal for Yang-Jiang NPP project.

BINE is also responsible for Lian-Yun-Gang Nuclear Power Plant project with the Russian
WER-1000 design. Now, BINE is engaging in design review and technical support to the owner.
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For the other activities related to nuclear, BINE is engaged in elaborating feasibility study report
for Fujian NPP project and the consultant work for other provinces, the detail design (mainly in
civil work, building structure and auxiliary system) for China Experimental Fast Breeding Reactor.

The main functions of the divisions are presented as follows:

Division 1 — Reactor physics, thermo-hydraulic, fuel assembly, shielding and
radiation protection, nuclear safety analyses and environmental impact
assessment with more than 50 members.

Division 2 — Pressure vessel, core internals, CRDM, fuel handling with more than
80 members.

Division 3 — Reactor coolant system, nuclear auxiliary system, components and mechanics,
coal-fired power plant with more than 70 members.

Division 4 — Instrumentation and control with more than 80 members.

Division 5 — Spent fuel reprocessing process with more than 40 members.

Division 6 — Radwaste treatment facilities and disposal with more 50 member.

Division 8 — Special mechanical equipment and robot with more than 60 members,

Division 9 — Civil work, architecture and structure for reactor project with more than
70 members.

Division 10 — Utilities including water supply and drainage, HVAC and compressed
air with more than 70 members.

Division 11 — Power distribution, transmission and communication with more than
80 members.

Division 12 — Geological survey and plot plan with more than 20 members.

Division 13 — Budget estimation and economic analysis with more 40 members.

Division 15 — Civil work, architecture and structure for radio-chemical project with
more than 60 members.

Technical Integration Division — General design and safety analysis and assessment

with more than 30 members.

System Team — Dedicated to Qinshan Phase II with more than 40 members.

Layout Team — Dedicated to Qinshan Phase II with more than 70 members.

Project Consultant and Supervision Division — Consult and supervision with more
than 30 members.
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BEIJING INSTITUTE OF NUCLEAR ENGINEERING
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