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EXECUTIVE SUMMARY

At the request of the government of the PeoplesuRic of China, an international team of twentyetw
senior experts in safety regulation visited theiddatl Nuclear Safety Administration (NNSA)Ministry

of Environmental Protection (MEP) of the People&pRblic of China from 19 to 30 July 2010 to conduct
an Integrated Regulatory Review Service (IRRS) imiss

The purpose of this IRRS mission was to review fiiaenework for regulating safety of all nuclear
facilities and activities and radioactive sourcéthe People’s Republic of China and the effectesmof
regulatory functions implemented by MEP (NNSA) asttler governmental authorities. The review was
carried out by comparison against IAEA safety stads — IAEA Safety Fundamentals and Safety
Requirements and Guides — and the Code of CondutiteoSafety and Security of Radioactive Sources
as the international benchmark for safety. The imissvas also used to exchange information and
experience between the IRRS Review Team and thee€hicounterparts in the areas covered by IRRS.

The IRRS Review Team consisted of seventeen seaguiatory experts from fifteen Member States,
four staff members from the IAEA and an IAEA adrsimtive assistant. The IRRS Review Team carried
out the review of the MEP (NNSA), its Technical ag Organization and other governmental
authorities in all relevant areas: responsibiligesl functions of the government, global safetymeg
responsibilities and functions of the regulatorgysothe management system of the regulatory bday, t
activities of the regulatory body including the fmarization, review and assessment, inspection and
enforcement processes, regulations and guiderapdyency preparedness and response.

The IRRS review addressed facilities and activiteggulated by MEP (NNSA), including the operatidn o
nuclear power plants, research reactors, fuel dgdiéties, industrial, medical and research fiéiei, and
waste management facilities. The review also addcesmplementation of the Code of Conduct on
Safety and Security of Radioactive Sources. Tramsptedical exposure and nuclear security were not
part of the IRRS scope.

The mission included observations of regulatoryviets at facilities and a series of interviewsdan
discussions with the staff of other organizatiooshélp assess the effectiveness of the system.eThes
involved the following site visits: Qinshan NPP,i@d North Nuclear Fuel Co. Ltd, Shanghai Electric
Group, Tsinghua University, Tianjin JPY lon-Techo.CPeking Union Medical College Hospital, and
Guangdong Beilong Medium and Low level Waste Digp&scility. The IRRS Review Team conducted
interviews with the Ministry of Healti MOH), Nuclear and Radiation Safety Center (NSC)tidteal
Energy Administration (NEA), China Atomic Energy thority (CAEA), China National Nuclear
Corporation (CNNC), and China Guangdong Nucleardtd@orporation (CGNPC).

In addition, four policy issues were addressed dindussed with MEP (NNSA) senior management and
staff: regulatory independence and effectivenesgulatory oversight during construction of an NPP,
human resources and knowledge management at thiat@y body and international cooperation and
collaboration of the regulatory body.

MEP (NNSA) provided the IRRS Review Team with ialitidocumentation as advanced reference
material and results of the self-assessment, imdud report with conclusions and an action plathwi
measures to improve its regulatory effectivenasaddition, the IRRS Review Team also reviewed the
implementation of the IAEA recommendations from gnevious International Regulatory Review Team
(IRRT) mission in 2000 and follow-up mission in 200

Throughout the mission, the IRRS Review Team wasrsbed full cooperation in technical, regulatory,
and policy discussions by all parties; in particulae staff of MEP (NNSA) provided the fullest
practicable assistance.



The IRRS Review Team identified a number of goaacpces, made recommendations and suggestions
that indicate where improvements are necessaryesirable to continue enhancing the effectiveness of
regulatory functions in comparison with the IAEAfetg standards. The IRRS Review Team noted the
impressive programme for nuclear development inmglthe construction and bringing into operation of
around 100 nuclear power units by 2020. As a canssce, there will be a need for a compatible
programme of other nuclear fuel cycle facilitiesse@arch facilities and activities. This report dtddee
seen in that context.

The IRRS Review Team noted that the particularasdpeconomic and cultural environment coupled with
a fundamental commitment to a “safety first, qudiitst” principle and the extensive use of IAEAfesty
standards provides a unique potential to executk ayprogramme to world leading standards of safety
Care will be necessary to ensure that the essemtisitive cultural and capability attributes of sthi
environment are preserved throughout the decadesnte.

The IRRS Review Team observed that a comprehensigtear regulatory framework, including
regulatory organizations, based on IAEA safety daags is in place in the People’s Republic of China
As part of implementing the State policy in nuclemrd radiation safety assurance, a regulatory
organizational structure was reformed in 1998, 2808 2008 successively, putting the nuclear regulat
under the jurisdiction of the MEP. The IRRS Revi€éaam expects that this will need further time and
effort to develop its full effectiveness, espegiaih light of the accelerating programme of nuclear
development. This will require strong support fraive government for ensuring that appropriate
sustained funding and flexibility are provided.

Some good practices identified by the IRRS Reviewehm are:

e The long term (2005-2020) nuclear power developrpéar issued in October 2007 and the long
term plan (2006-2020) on nuclear safety and radima@ollution prevention in 2007 include a
clear nuclear policy statement — “adhere to theetgafirst/quality first principle”, and a
commitment to strengthen the supervision of nucdadety and its enforcement;

« MEP (NNSA) has made available the basic conditameering, inter alia, organisational, resource
and safety culture factors for companies wishin@tquire a licence to have access to Chinese
nuclear markets;

« The MEP (NNSA) recommendations for universities aler training of engineers in some
professional areas are very useful;

* The qualification and registering of nuclear safgineers in China;

» The authorization procedures and regulations coimgrChinese organizations involved with
nuclear safety equipment have been developed enteeears. The regulatory supervision has
been strengthened and is organized in an effeataye

« The MEP (NNSA) training programme for inspectorgludes simplified reactor behaviour
simulation training as well as licensee providedamal on site equipment and systems; and

« MEP (NNSA) has initiated periodic meetings betw&drinese nuclear utilities to promote the
exchange of important safety related information.

The IRRS Review Team identified some priority issug in need of improvement and believes that
consideration of these items would enhance the o performance of the regulatory system.

* The Chinese government/MEP (NNSA) should issueoas &s practicable an expanded nuclear
policy and strategy for safety, expedite the pragatibns of nuclear laws such as the Atomic
Energy Act and/or Nuclear Safety Act, draw up a poghensive national policy and strategy for
the management of radioactive waste and spent autihel and clearly define the role of the
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relevant authorities in enforcing standards andulegmns. The requirement to assign prime
responsibility for nuclear safety to the organiaa$i responsible for the facilities or activities
should be clearly defined in the new laws to bemurigated;

» The Chinese government should establish the regulBiNSA, as a real integrated regulatory
Authority (Administration or Agency) within MEP witthe appropriate competencies with a Vice
Minister as its Administrator and Head, and a chieflear safety engineer as technical assistant.
The chief nuclear safety engineer should be sdtelysed on technical decision-making on safety
regulation given its importance and nuclear powgraasion. MEP (NNSA) should assess its
current and future needs for internal technicaleetipe considering especially its decision-making
functions;

 The government should allocate adequate financidl Buman resources, of the appropriate
competencies, for developing and maintaining theulegory infrastructure in China
commensurate with the current rapid developmensafuclear power programme;

* The government should provide MEP (NNSA) with suéint flexibility, to ensure that the
regulatory body can attract and retain the suitgbiglified and experienced regulatory staff that it
will require;

» The government should establish mechanisms foretfextive coordination of the regulatory
functions amongst MoH, provincial DoH, MEP and pnmial EPA to ensure complete and clear
coverage and coordination. In addition, MOH shaenhdure managing, controlling and recording
the doses received by emergency workers for diftexges of response activities;

e MEP (NNSA) should further improve and implement imtegrated management system in
accordance with GS-R-3;

* MEP (NNSA) should develop regulations for decommisisig plans for existing as well as for
planned nuclear installations, specifying when dewmissioning plans should be drawn up, the
scope, content and the period of revision;

e MEP NNSA should strengthen the auditing programmefareign manufactory for quality
assurance of equipment to be used in Chinese NPPs;

* The regulator’'s capability to perform independeaetification of safety assessments needs to be
strengthened. Adequate resources for regulatoriewexand assessment activities should be
secured taking into account the rapid expansigh@fChinese nuclear programme. MEP (NNSA)
should ensure that safety analyses results shalelifed with analyses performed by experts
independent from the authors of the application;

« MEP (NNSA) should align the Evaluation Principlesed in review and assessment with existing
regulations; and

 The need for intensive exchange of operating egpeées could substantially benefit nuclear
safety in China as well as other countries by learfrom each other.

The IRRS Review Team findings are summarized ineiplx V. An IAEA press release was issued
at the end of the mission.



l. INTRODUCTION

At the request of the government of the People’suRic of China, an international team of twentytw
experts in nuclear, radiation and radioactive wastiety visited the MEP (NNSA) from 19 to 30 July
2010, to conduct an Integrated Regulatory Reviewi&e (IRRS) mission to review the Chinese nuclear
regulatory framework and its effectiveness. In AgA10, a preparatory meeting had been carriednout
Beijing to discuss the objective and purpose ofrdweew as well as its scope in connection witheasp

of the work of MEP (NNSA), its Technical Supportdanizations (TSOs) and other governmental
authorities involved in regulations of nuclear poyg®urces and waste.

The IRRS Review Team consisted of 17 senior regujagxperts from 15 Member States, four staff
members from the IAEA and an IAEA administrativsiagant. The IRRS Review Team carried out the
review of the MEP (NNSA), its TSOs and other Miriet in all relevant areas: responsibilities and
functions of the government, nuclear safety regirasponsibilities and functions of the regulatoogy

the management system of the regulatory body, thwitees of the regulatory body including the
authorization, review and assessment, inspectiah earforcement processes, regulations and guides,
management systems and emergency preparednessspodse.

The IRRS review addressed facilities and activitegulated by MEP (NNSA), including the operatidn o
nuclear power plants, research reactors, fuel dgdiiéties, industrial, medical and research fiéieis, and
waste management facilities. The review also addesmplementation of the Code of Conduct on
Safety and Security of Radioactive Sources. Tramsptedical exposure and nuclear security modules
were not part of the IRRS scope.

In addition, policy issues were addressed, inclgdiregulatory independence and effectiveness,
regulatory oversight during construction, humaroveses and knowledge management at the regulatory
body, and international cooperation and collaboratf the regulatory body.

MEP (NNSA) prepared substantial documentation &arck reference material and a well prepared self-
assessment. During the mission the IRRS Review Tesformed a systematic review of all topics using
the advance reference material, held interviewh génior management and staff from MEP (NNSA), its
Technical Support Organizations (TSOs) and otheregonental authorities involved in regulations of
nuclear power, sources and waste and performedtdneservation of the working practices during
inspections carried out by MEP (NNSA).

The mission included observations of regulatoryvats at facilities and a series of interviewsdan
discussions with the staff of other organizatiooshelp assess the effectiveness of the system.eThes
involved the following site visits: Qinshan NPP,i@& North Nuclear Fuel Co. Ltd, Shanghai Electric
Group, Tsinghua University, Tianjin JPY lon-Techo.CPeking Union Medical College Hospital, and
Guangdong Beilong Medium and Low level Waste Digp&scility. The IRRS Review Team conducted
interviews with the Ministry of Healtt MOH), Nuclear and Radiation Safety Center (NSC)tidveal
Energy Administration (NEA), China Atomic Energy thority (CAEA), China National Nuclear
Corporation (CNNC), and China Guangdong Nucleardtd@orporation (CGNPC).
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Il OBJECTIVE AND SCOPE

The purpose of this IRRS mission was to condu@veéew of the Chinese nuclear regulatory framework
and regulatory activities as applied to all regedatsources, facilities and activities, to review it
regulatory effectiveness and to exchange informadiod experience in the areas covered by IRRS. The
review was carried out by comparison against |IAB#ety standards (Appendix VI) and the Code of
Conduct on the Safety and Security of Radioactmer&s as the international benchmark for safdtg. T
IRRS mission was performed using the new SafetyuRempents for Governmental, Legal and
Regulatory Framework for Safety (IAEA Safety StadaSeries No. GSR Part 1) approved at the March
2010 Board of Governors Meeting.

It is expected that the IRRS mission will faciléategulatory improvements in the People’s Reputidiic
China and throughout the world from the knowledgmegd and experiences shared by MEP (NNSA) and
the IRRS reviewers and through the evaluation ef effectiveness of the Chinese nuclear regulatory
framework and its good practices.

The key objectives of this mission were to enhanadear and radiation safety and nuclear secuyity b

v Providing MEP (NNSA), through completion of the IRRjuestionnaire, with an opportunity
for self-assessment of its activities against magonal safety standards;

v" Providing the People’s Republic of China (MEP (NNS#Ad other governmental authorities)
with a review of their regulatory programmes andigyoissues relating to nuclear and
radiation safety;

v Providing the People’s Republic of China (MEP (NNShd other governmental authorities)
with an objective evaluation of their nuclear amdiation safety regulatory activities with
respect to international safety standards;

<\

Contributing to the harmonization of regulatory eggzhes among Member States;

(\

Promoting the sharing of experience and exchantgsebns learned,;

v" Providing reviewers from Member States and the |A&Aff with opportunities to broaden
their experience and knowledge of their own field,;

v" Providing key staff with an opportunity to discub®ir practices with reviewers who have
experience of other practices in the same field;

v Providing the People’s Republic of China (MEP (NNShd other governmental authorities)
with recommendations and suggestions for improvenae

v Providing other States with information regardiropd practices identified in the course of the
review.
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lll.  BASIS FOR THE REVIEW
A) PREPARATORY WORK AND IAEA REVIEW TEAM

At the request of the Chinese government autheriigpreparatory meeting for the Integrated Reguoyjat
Review Service (IRRS) was conducted from 22 to p8il/2010. The preparatory work for the mission
was carried out by the appointed Team Leader, Mihisie| Weightman, Deputy Team Leader, Mr Shahid
Mallick, and the IRRS IAEA Team Coordinator Mr Gargb Caruso.

The IRRS Review Team had extensive discussiongdiegaregulatory programmes and policy issues
with the senior management of MEP (NNSA) represkritg Mr Liu Hua, Director General of the
Department of Nuclear and Radiation Safety, MEP $)N and some of its senior management and
staff.

The Liaison Officer for the IRRS mission was MrniaWei. The discussions resulted in the following
areas to be covered by the IRRS mission:

- Nuclear power plants;

- Research reactors;

- Fuel cycle facilities;

- Medical, industrial and research facilities andwatogs;

- Waste management facilities;

- Code of Conduct on Safety and Security of Radigac$iources;
- Emergency preparedness and response; and

- Selected policy issues.

Mr Liu Hua made a comprehensive presentation onst#ileassessment results and other advanced
reference material. IAEA presented the IRRS priesimand methodology, including the self-assessment
phase. This was followed by a discussion on thekvptan for the implementation of the IRRS in the
People’s Republic of China in July 2010.

The proposed IRRS Review Team composition (semigulators from Member States to be involved in
the review) was discussed and the size of the IRBR8ew Team was confirmed. Logistics including
meeting and work space, counterpart identificatiodging and transportation to accommodate sitigsvis
and observations were also addressed.

In May 2010, MEP (NNSA) provided IAEA with the adwae reference material for the review, including
the self-assessment report.

B) REFERENCE FOR THE REVIEW

The most relevant IAEA safety standards used dswesriteria are: General Safety Requirement (GSR)
Part 1, Safety Requirements on Governmental, LagdlRegulatory Framework for Safety (revision of
GS-R-1, approved during the March 2010 Board of €boor's Meeting); GS-R-3, Safety Requirements
on the Management System for Facilities and Adgsitthe International Basic Safety Standards for
Protection against lonizing Radiation and for tla#e8/ of Radiation Sources (the BSS); and the Qdde
Conduct on the Safety and Security of Radioactimer&s.

The complete list of IAEA publications used forgmission is given in Appendix VI.
C) CONDUCT OF THE REVIEW

An opening IRRS Review Team meeting was conducteS8unday, 18 July 2010 in Beijing by the IRRS
Team Leader, the IRRS Deputy Team Leader, the IRF¥ER Team Coordinator and the IRRS IAEA
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Deputy Team Coordinator to discuss the specifichefmission, to clarify the basis for the revienda
the background, context and objectives of the IRR& to agree on the methodology for the review and
the evaluation among all reviewers.

The opening remarks were given by Mr Li Ganjie, &/idinister of the MEP and Administrator of the
NNSA. Mr Liu Hua and other senior managers of MBEEA) gave presentations at the opening IRRS
Review Team meeting, in accordance with the IRR8eames. The reviewers also reported their first
impressions of the advance reference materialddiitian, approximately 20 officials and staff fradEP
(NNSA) were also in attendance.

The IRRS entrance meeting was held on Monday, §92010, with the participation of MEP (NNSA)
senior management and staff. Opening remarks waderny Mr Li Ganjie, the IRRS Team Leader and
the IRRS Deputy Team Leader.

During the mission, a systematic review was coretli¢or all the review areas with the objective of
providing MEP (NNSA) and other government authestwith recommendations and suggestions as well
as identifying good practices. The review was catell through meetings, interviews and discussions,
visits to relevant organizations and direct obsiowa regarding the national practices and ac#siti

The IRRS Review Team performed its activities basethe mission programme given in Appendix 1.

The IRRS exit meeting was held on Thursday, 29 20l0. The opening remarks at the exit meeting
were presented by Mr Li Ganjie. The results of tR&RS mission were presented by Mr Michael
Weightman. The closing remarks were made by Mr Jti, Deputy General of the IAEA Department
of Nuclear Safety and Security and Mr Li Ganjie.



1. RESPONSIBILITIES AND FUNCTIONS OF THE GOVERNMENT

1.1. NATIONAL POLICY AND STRATEGY
Establishment of the National Policy and Strategy

The State policy is defined by different law, regidns, and strategy plans in China. Among them, th
Long Term Nuclear Power Development Plan for 2008€2 prepared by National Development and
Reform Commission (NDRC), approved by the StatenCibun October 2007, clearly states the long
term commitment to safety based on the policy aféty first/quality first”. The IRRS Review Team’s
interactions confirmed that this principle is emtbed in the culture of the government, regulatorgiés,

and industry. This plan also specifies the govemtn@mmmitment to strengthen nuclear safety by
expediting the promulgation of law and regulatidos regulating nuclear safety and security and
providing enhanced mechanism for enforcement anergancy preparedness, and more specifically the
“Atomic Energy Act”. These commitments will be nedbe nurtured and enhanced over the years to
come given the continued changes in the Chinesgoetp and society.

The national policy takes into account the neegforision of human and financial resources, a3 agl
enhancement of research and development for aasafesustainable nuclear power programme. In
general terms, the policy is in agreement with thEA Safety Fundamentals (SF-1), but it does not
explicitly address all the ten safety principles.dddition to the development of the “Atomic Energy
Act”, which involves input from a wide range of argzations, there is a plan to promulgate a “Nuclea
Safety Act” within the next three years. This adli wonsolidate earlier laws and regulations sush a
HAF001 “Regulations on the Safety Regulation fovi¥uclear Installations of the People’s Repulaifc
China” and is expected to enhance safety and regulanfrastructure to keep pace with rapid nuclear
power development. The “Nuclear Safety Act” is loedrafted and led by the National Nuclear Safety
Administration (NNSA) that is part of the Ministof Environmental Protection (MEP). The NDRC with
the assistance of MEP (NNSA) is also formulatirgpacy on nuclear safety.

The plan to promulgate laws, such as the proposecthi& Energy Act and the Nuclear Safety Act that
integrates all of MEP (NNSA)’s required legal baseone place was identified by the IAEA IRRT
follow up mission in 2004. In support of the Longrin Development Plan, the National Energy
Administration (NEA), through the NDRC, is also d&ping a five year Nuclear Safety Plan with input
from the MEP (NNSA).

Graded Approach

IRRS Review Team observed clear indications of aded approach to the implementation of the
regulatory framework; however, the use of a graaggroach to regulatory process could be enhanced.
For example, there is a clear categorization ofatamh sources based on associated risks, butaime s
regulatory processes are applicable to the augdparties irrespective of the associated risk.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: GS-R-Part 1 - Requirement 1: National policyand strategy for safety states that
“The government shall establish a national policydastrategy for safety, the implementation
of which shall be subject to a graded approachdnaadance with national circumstances and
with the radiation risks associated with facilitiesd activities, to achieve the fundamental
safety objective and to apply the fundamental gafeinciples established in the Safety
Fundamentals.”

R1 Recommendation: The government/MEP (NNSA) should copile one document as soon
as practicable, in which an expanded nuclear policand strategy for safety that covers
compliance with the ten safety principles as givem IAEA Safety Fundamentals (SF-1)
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

should be included, taking account the current andfuture challenges faced by the
government, regulatory body and the industry.

S1  Suggestion: The MEP (NNSA) should consider enhananthe application of the graded
approach in the implementation of the national polty and strategy for safety.

GP1 Good Practice: The long term (2005-2020) nuclear meer development plan issued in
October 2007 and the long term (2006-2020) plan onuclear safety and radioactive
pollution prevention issued in October 2007, includ a clear nuclear policy statement -
adhere to the “safety first/quality first principle”, and a commitment to strengthen the
supervision of nuclear safety and its enforcement.

1.2. ESTABLISHMENT OF A FRAMEWORK FOR SAFETY

The legislative framework in the People’s RepulidicChina (PRC) is composed of national laws,
administrative regulations of the State Councipatémental rules, guidance and reference documents.
The national laws, which are enacted by the Nali®®ple’s Congress and its Standing Committee,
have a higher legal status than the administratdgrlations and departmental rules. Administrative
regulations are promulgated by the State Coundil departmental rules are issued by the relevant
ministries of the State Council and both are Igghihding. Safety guides on nuclear and radiatafiety

are guidance documents that explain or supplemaietys regulations and recommend methods and
procedures to implement safety codes formulated prmmulgated by State Council’'s relevant
departments while technical documents are refeseticenuclear and radiation safety technologies
formulated and promulgated by relevant departmesftsthe State Council or their respective
organizations.

The IRRS Review Team noted that the governmenR& Ras promulgated a set of laws, administrative
regulations by the state council and relevant rtriets of the State Council that are legally binding
establishing the regulatory framework in nucleadiation, waste and transport safety. The prindgas
and regulations defining the legislative regulatbmmework in China are given in Annexes | andfll o
the advanced reference material (ARMS).

It is noted by the IRRS Review Team that the puepos the Law on Prevention and Control of
Radioactive Pollution is “to prevent radioactivelpton, to protect the environment and human lealt
to promote nuclear energy, and to promote the dpwetnt and peaceful use of nuclear technologys. It
more common that legislation for the protectionheflth and the environment is kept separate from
legislation of promotional nature.

This legal framework takes account of:
» safety principles for protecting the workers, palaind the environment;
» the types of facilities and activities and the ptitd hazard associated with them;
» provision for the involvement of the interestedtjgarand for their input into decision making;

e assigning that the prime responsibility for safetg with the operating organization responsible
for the facilities and activities, and for ensurittg continuity of responsibility where activities
are carried out by several persons or organizasansessively;

» provision for the authorization and review and asseent of facilities and activities, in
accordance with a graded approach;



» assigning responsibility of the regulatory body fwomulgating (or preparing for enactment)
regulations and preparing guidance for their img@atation;

» provision for the inspection of facilities and adies and for the enforcement of regulations, in
accordance with a graded approach;

» provision for appeal against decisions of the ragul body;
» provision for preparedness for and response tcckeauor radiological emergency;

* responsibilities and obligations in respect of fical provision for the management of
radioactive waste and of spent fuel, and for dec@sioning of facilities and termination of
activities;

» the criteria for release from regulatory contraoigda
» the specification of offences and the correspongiglties.

The legislative framework for safety in the PeoplRepublic of China is comprehensive, includingleg
and regulatory elements and the allocation of nesibdities for safety, and heavily based on IAEA
safety standards. The IRRS Review Team noted tmatrégulatory system is comprehensive but
fragmented and contained in many documents witlergifit administrative and jurisdictional level that
requires consolidation. Additionally, it is considd to be somewhat out of date, especially in lafithe
practicalities of the leap forward in nuclear deypshent. The government in its Policy document has
indicated its willingness to consolidate and update legal framework by expediting the development
and promulgation of the “Atomic Energy Act”. Aloride this Act, it is also envisaged to develop a
“Nuclear Safety Act” to strengthen nuclear and atidn safety in the country.

The IRRS Review Team, based on the review of doatimed discussions with counterparts, consider
that there is an urgent need to further strengthenlegislative and regulatory framework in China
considering the rapid expansion of nuclear powegeld@ment programme in China. It noted that there i
a 5-year plan for an extensive development of égeilations. One of the challenges in strengthettieg
legal and regulatory framework is that in termsaofelerating the development of the nuclear laves an
associated regulations, to respond to the rapideaugower programme expansion, the institutions
responsible for their development are likely tachallenged in terms of resource capacity.

The government of the PRC has also establishedags, through the NDRC and China Atomic Energy
Authority- CAEA, to issue quality and managemerdufged approvals to companies wishing to access the
market to provide services and supplies to resaasthutes, uranium mining facilities and otherclaar
facilities. This is considered to be a good practic

China also places high importance to IAEA safegndards and the use of IAEA safety standards in the
regulatory system. The system of the IAEA safegndards was taken as a basis of the PRC nuclear
safety related legislation. This is reflected ie taw and regulations, Five Years Legislative KR2010-
2015) by MEP (NNSA) and other related documentsvéi@r, the IRRS Review Team has observed that
in some cases the development of national legisiatias delayed because of the expectations ofeae n
future changes of relevant IAEA Standards or Guitidsere there is a need for legislation, then asth

be developed in a timely fashion even if it meaoswiting for relevant IAEA Standards or guided®
developed.

The IRRS Review Team identified an issue of impletagon of regulatory responsibility for radiation
protection regarding occupational radiation workassis given thénternational Basic Safety Standards
for Protection against lonizing Radiation and fbe tSafety of Radiation Sourcé8SS-115) which is
adopted in the national regulation. The Chinese BSSsued as mandatory Standards by the “General
Administration of Quality Supervision, InspectiondaQuarantine” and is implemented by governmental
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agencies and industries. However, this could leaghps in regulatory control if no authority feetself
responsible to enforce the requirements fully opamt, overlaps if more than one authority consider
itself in charge, or no authority accepting resjafiy when radiation harm arises due to lack of
enforcement.

Indeed the IRRS Review Team’s observations onrimementation of regulatory requirements related
to e.g. occupational exposure control, are paglgted to conflicting understanding of roles asvtaat
each authority’s responsibilities are with respecenforcing BSS requirements. Both MERINSA)

and MOH have the responsibilities on occupatioxglosure control from different laws’ authorization,
e.g. MEP (NNSA) is responsible for radiation préimt for environment, public and occupational
workers in China, while the MOH is responsible dacupational exposure control. Although a duplicate
responsibility on occupational workers, it is befte radiation protection.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: GSR Part 1 Requirement 2 states thi “The government shall establish and
maintain an appropriate governmental, legal anduladpry framework for safety within which
responsibilities are clearly allocated.”

(2) BASIS: GSR Part 1 Requirement 2: Establishment of dramework for safety §2.5 states
that “The government shall promulgate laws and statutesnake provision for an effective
governmentallegal and regulatory framewoifor safety'

R2  Recommendation: The government should expedite thpromulgations of nuclear laws
such as Atomic Energy Act and Nuclear Safety Act, ansolidating and updating the
nuclear safety infrastructure in China in such a wg that it complies with GSR Part 1
requirements taking account of the rapid developmetnof the nuclear power programme.
Efforts should be made to complete the promulgatiosn process within a reasonable time
frame.

S2  Suggestion: The regulatory authorities should ensw that in the implementation of
regulations covering the Basic Safety Standard theris no gaps or unnecessary overlaps
in assessment, inspection and enforcement.

S3  Suggestion: The government should adequately stretigen institutions to respond to the
development of the nuclear laws and associated regtions.

GP2 Good Practice: MEP (NNSA) has made available thedsic conditions covering, inter alia,
organisational, resource and safety culture factorgor companies wishing to acquire a
licence to have access to Chinese nuclear markets.

1.3. ESTABLISHMENT OF A REGULATORY BODY

MEP (NNSA) was established in 2008, replacing t&®& (NNSA), as the regulatory body in China for
nuclear safety, radiation safety and radiologicalimnment management. The establishment of MEP
(NNSA) as a name rather than a real body is recbml@n official document which articulates thehig
level responsibilities of the MEP (NNSA). The maietailed responsibilities of the MEP (NNSA), within
the boundaries of this document, are provided énrdgulation HAF 001. Its organizational standing a
structure is set down in the governmentwide legaudhent establishing the government’s administeativ
structures. These are reviewed every 5 years. édgnt this constrains the ability to develop a more
integrated nuclear real regulatory body in the MB& is necessary to face the challenges of the lea
forward in nuclear power and the consequential rieed significant growth in the MEP (NNSA). It is
concluded that a change in the establishment oMEE (NNSA) is required to enable such a change to
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take place. It is understood that this is agredtiwithe MEP but has yet to be taken through tlageSt
Council.

MEP (NNSA) has it's headquarter in Beijing, withx segional offices located at Shanghai, Shenzhen,
Chengdu, Beijing, Lanzhou and Dalian. The ProvinEmvironmental Protection Administration Bureau
(provincial EPB) in each of the 31 provinces of @hprovides regulatory oversight for the radioactiv
sources and radiation generators other than Catdgevhile MEP (NNSA) provides regulatory oversight
for category 1 sources. The Ministry of Health (MO&lso provides regulatory oversight for medical
applications of radiation sources. The arrangemdéot the MOH are also covered by the 5-year
agreement on governmental administrative strucgreed through the Congress outlined above.

MEP (NNSA) is headed by the Vice Minister (VM) whas a nuclear technical background. Under his
supervision there are two departments in headgsamtamely, the Department of Nuclear and Radiation
Safety and the Department of International Coopmrass well as the in-house dedicated technical
support organization (TSO), Nuclear and Radiatiafety Centre (NSC). The Department of Ecology,
although not a part of the MEP (NNSA), is also untthe supervision of the VM. The Department of

Nuclear and Radiation Safety is headed by a DireGeneral and comprises twelve technical divisions
which look after all the nuclear installations uding nuclear power plants (NPPs), research regctor
nuclear fuel cycle, radioactive sources and raaliagienerators, nuclear safety equipment, envirotathen

radiological monitoring etc.

MEP (NNSA) has also established an Expert CommitfeRuclear and Radiation Safety Regulations,
comprising of 100 imminent experts from universtieechnical institutes and industry to take tecdini
advice on development of safety regulations, teirdevelopment and regulatory review. Additionally
an eminent very experienced engineer is retainddea€hief Nuclear Engineer reporting directly e t
Vice Minister to represent the Minister when neeegdut has no terms of reference for his work.

Some of the challenges identified by the IRRS Revieam include the capacity and competence of
human resources and also financial resources blaifar the MEP (NNSA) to fulfil its regulatory
activities especially taking into consideration tiapid expansion of the nuclear power programme in
China. This would require a major increase in humuaah financial resources.

Although major increases in staff and associatednitial resources have been approved by government
for the MEP (NNSA) including its regional officeqdh technical support organizations (NSC), MEP
(NNSA) still lacks some flexibility, within the palies and procedures of the government, to be
competitive for recruiting experienced staff. With@ome mechanisms being provided for MEP (NNSA)
to be more competitive in a market, which will orggt more difficult, it is difficult to see how the
necessary experienced regulatory workforce carstabkshed and maintained. Without such a workforce
then undue constraints on the optimum progressucear power development will naturally occur. The
IRRS Review Team notes that further growth beyortwvas already agreed by the government is
likely to be needed.

These challenges and the development of MEP (NN&A)a real integrated regulatory body, will need
enhanced high level attention and dedication. Timy mean that the Vice Minister’'s and chief nuclear
safety engineer’s range of responsibilities wileddo be reassessment, so that the chief nuclésty sa
engineer become solely focused on technical decisiaking on the regulatory body, in view of theidap
development of nuclear power, different regula@ogyvities (environmental protection and ecology)l a
different departments possibly affect the regulatdficiency and effectiveness.
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: GSR Part 1 Requirement 3: Establishment of aegulatory body states that“The
government, through the legal system, shall esthldnd maintain a regulatory body, and shall
confer on it the legal authority and provide it wthe competence and the resources necessary
to fulfil its statutory obligation for the regulatp control of facilities and activities.”

R3  Recommendation: In effectively responding to the icreasing safety challenges of rapid
development of nuclear power, the government shouldtrengthen the NNSA as a real
integrated regulatory Authority (Administration or Agency) within the MEP with a Vice
Minister as its Administrator and Head mainly focused on safety regulation, so as to
enable the MEP (NNSA) to mobilize and use managemeresources in more efficient and
intensive way

R4  Recommendation: The Government should allocate adegte financial and human
resources, of the appropriate competencies, for deloping and maintaining the regulatory
infrastructure in China commensurate with the current and the rapid development of its
nuclear power programme.

R5 Recommendation: The Government should provide MEP NNSA) with sufficient
flexibility, to ensure that the regulatory body canattract and retain the suitably qualified
and experienced regulatory staff that it will requre.

1.4. INDEPENDENCE OF THE REGULATORY BODY

The nuclear regulatory body is established as e &dministration of the Ministry of Environmental
Protection (MEP), which is by itself independernfr other governmental branches that promulgate the
use of nuclear energy. The IRRS Review Team did firmt any issues related to the effective
independence of the MEP (NNSA) in terms of repagrtim Government structure that could potentially
put undue influence in its regulatory decision maki

1.5. PRIME RESPONSIBILITY FOR SAFETY

Article 12 of the Law of the Peopk Republic of China on Prevention and Control ofliBactive
Pollution clearly assigns responsibility of a naelenstallation to its operator. In addition Ar&cV of
Regulations HAF-001 assigns prime responsibilityrfaclear safety to the operating organizationss Th
requirement is also articulated in the “ Code om $afety of Nuclear Power Plant Operation, HAF-103"
These clear legal requirements are expected tauieef enhanced in the foreseen new law on nuclear
safety along with other related aspects (see famgte 1.6).

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: GSR Part 1- Requirement 5 Prime Responsibility for Safety state that “The
government shall expressly assign the prime respiihs for safety to the person or
organization responsible for a facility or an aatyy and shall confer on the regulatory body the
authority to require such persons or organizatiotts comply with stipulated regulatory
requirements, as well as to demonstrate such camgsi.”

R6  Recommendation: Although the current regulations asign the prime responsibility for
nuclear safety to the organization responsible forthe facilities or activities, this
requirement should also be clearly defined in the ew laws to be promulgated.



1.6. COMPLIANCE WITH REGULATIONS AND RESPONSIBILITY FOR SAFETY

From the review discussions with the regulatoryiésdindustry and others, it was clear that theistigy

has a strong commitment to the “safety first/qyafitst principle” and has developed strong safety
cultures as demonstrated by the ownership for audafety and actions of their leaders. This exdend
beyond their legal requirements and such behaviaadscommitment of leaders is difficult to legislat
for, let along regulate. However, it is a majoresfyth of the Chinese system, no doubt reflectirgy th
cultural norms and strong leadership embeddedsirsaciety. The Chinese economy and society is
changing fast and with that there may be a moveydvean such norms. Consequently, it is suggested
that the new Nuclear Safety Law should embrace IAE3R Part 1 Requirement 6.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: GSR Part 1 - Requirement 6: Compliance withregulations and responsibility for
safety states that: The government shall stipulate that compliance webgulations and
requirements established or adopted by the regofabmdy does not relieve the person or
organization responsible for a facility or an adtyof its prime responsibility for safety”

S4  Suggestion: The new Law on Nuclear Safety should ¢tude a clear commitment for the
maintenance of the prime responsibility for safetyn line with GSR Part 1 Requirement 6.

1.7 COORDINATION OF DIFFERENT AUTHORITIES WITH RESP ONSIBILITIES FOR
SAFETY WITHIN THE REGULATORY FRAMEWORK

In addition to the MEP (NNSA) there are severalegoment administrations who have responsibilities
for safety such as regulatory control of some raclive sources (e.g. categories 1l-1V), radiation
protection, etc.

As well as the MEP (NNSA) there are environmentabtgrtion agencies under the provincial
governments of the People’s Republic of China. fiddally, the Ministry of health and the Health
Departments of the provincial governments (DoH) ehagsponsibilities for the control of radiation
sources used in the medical sector and the proteofi occupationally exposed workers. For the abntr
of import and export of radiation sources, the gini of Commerce and the Customs are involved as
well. However their role is not related to reguigtisafety. For the security of radioactive sourtes,
Ministry of Public Security is involved.

As well, it was observed that there are provisiomghe Regulations on Safety and Protection of
Radioactive isotopes and Radiation-emitting Devifm@sthe effective coordination of the respective
regulatory function between MEP (NNSA) and the pmoial EPB, so that undue duplication and
conflicting requirements being placed on the autear parties are avoided. The regulatory requirésen
apply and are applied consistently between MEP (A)N&d the provincial EPB. The fact that the
relevant regulations are issued by the State Chucmntribute to the consistent application. Anothe
important factor is that the provincial EPBs foll®dEP (NNSA) guidance in their regulatory functions.
MEP (NNSA) supervises performance of the regulatanctions of the provincial EPB through annual
supervision in their headquarters as well as ranisdgpections to selected facilities.

However, the IRRS Review Team observed that coatidin between the provincial EPBs should be
enhanced, and in other areas while the law mayyiropbrdination in practice, the IRRS Review Team
identified issues that have a potential of duplasgt gaps and/or conflicts between the role of MEP
(NNSA) and provincial EPB on one side, and, ondtiner side, MOH and the provincial DoH, namely:

« MEP (NNSA) and local EPA require information on opational dose monitoring in the licensing
process, monitor compliance with the related reménts during inspections and keeps a registry
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of the occupational doses. MOH also establishes enfdrces requirements for occupational
exposure control and maintains a registry thereof;

« The IRRS Review Team was informed that MEP (NNSAJssinvestigations levels for
occupational doses which may differ from those &by MOH. This could lead to conflicting
interpretation and regulatory enforcement;

» Prior to construction of a facility or conducting activity, an environmental impact assessment is
required by the Regulations on Safety and Protectib Radioactive isotopes and Radiation-
emitting Devices. Additionally, for medical facibs, a radiation hygiene review is requested by
MOH rule no. 46 (chapter lll). The Regulation foadRological Diagnosis and Treatment to
inform the licence issued by the DoH. It seems that scope of the environmental impact
assessment and the radiation hygiene review oveddapertain extent, raising potential for
duplication and, eventually, conflicting evaluatiamere these two documents address identical
matters;

* The responsibility for the oversight of radiatiorofection in nuclear installations is not clearly
assigned between governmental organizations. The WWSA) is the main inspecting authority
for nuclear safety issues, while the radiation getibn issues should be inspected by the Ministry
of Health. The coordination of these two areas setenbe weak and not arranged systematically;
and

» The application of the optimization (ALARA) concetitl not appear to be adequately covered by
any of the relevant parts of the regulatory systerarious stages of nuclear facilities life cycles

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: GSR Part 1 Requirement 7 states that “Coordiation of different authorities
with responsibilities for safety within the regulabry framework for safety states that
“Where several authorities have responsibilitiessiafety within the regulatory framework for
safety, the government shall make provision forethective coordination of their regulatory
functions, to avoid any omissions or undue duplcatnd to avoid conflicting requirements
being placed on authorized partiefRequirement 2 is also relevant)

R7 Recommendation: The regulatory authorities should stablish mechanisms for the
effective coordination of the regulatory functionson occupational radiation protection,
including ALARA applications, amongst MOH, provincial DoH, MEP and provincial
EPB to ensure complete and clear coverage and codmdtion.

1.8 PROVISION FOR THE DECOMMISSIONING OF FACILITIES AND THE
MANAGEMENT OF RADIOACTIVE WASTE AND OF SPENT FUEL
National Law on the Prevention and Control of Radiactive Pollution

The national law, “People’s Republic of China Law the Prevention and Control of Radioactive
Pollution (2003)”, provides the legislative bas® the activities needed for the safe management of
radioactive waste and decommissioning of nucleatallations. The law also provides the legislative
basis for the management of “uranium (thorium) athebr radioactive mines”.

The law provides a clear definition for radioactivaste; however, spent nuclear fuel is never meatio
explicitly in the law. It was explained that thevaoes not apply to spent nuclear fuel unless teats
nuclear fuel has been declared explicitly to beoactive waste.

The law requires that a national plan be develdpedidress the management of all radioactive waste.
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Management of radioactive waste

Radioactive waste is defined in the Law on the &mgen and Control of Radioactive Pollution as
“predicted non-used discarded waste that contaors,is contaminated with, radionuclides at
concentrations or activities greater than cleardenel as established by the State”.

An important part of the management of radioactweste is the operation of storage facilities, ahth&
has 31 provincial storage facilities and one naofacility for storage of certain disused sealed
radioactive sources. These facilities are liceraad are inspected by MEP (NNSA). These facilities a
operated by the provincial environmental protectigencies. The Law on the Prevention and Control of
Radioactive Pollution is applicable to all fac#éisi and activities related to radioactive pollutibaywever

the IRRS Review Team noted that the Law does ngflictly define storage facilities as nuclear
installations (only facilities for treatment andplosal of radioactive waste are explicitly ment)ne

Two near surface disposal facilities for low antermediate level waste are in operation and a tisird
under construction. The national policy is to ekshbfive regional near surface disposal facilitidgaste
generated by the nuclear power plants as well atewstored in the provincial storage facilities! g
disposed of in the near surface disposal facilities

In summary, China will operate five disposal famb for low and intermediate level waste and oeepd
geological repository for high level waste. For ex@ reasons it is suggested that one agency is
established for the implementation of waste disposa

* A national agency is in a better position to introe standardization of products and services (e.qg.,
waste package designs, engineering services aety sasessment);

« Coordinated and cost-effective research and dexwetapwould be facilitated;
» Siting, construction, operation and closure of s#aoies would be standardized; and
* Asingle voice, representing the waste produceosildvcommunicate with the government.

The major waste producers (i.e. the owners of thelear power plants) should take the lead in
establishing such an agency. The establishmentnef agency would also contribute to regulatory
efficiency and consequently better regulatory denis

Management of spent nuclear fuel

According to the Law on the Prevention and ContfdRadioactive Pollution high level solid radioaeti
waste shall be disposed of in a centralized deepogeal repository. The repository will primarily
contain high level waste from the reprocessingpeins nuclear fuel. CAEA and MEP (NNSA) are jointly
preparing a plan for the development of the repogitSome research and siting activities are ctigren
carried out by CAEA.

Spent nuclear fuel from nuclear reactors is mosttyed on site. Spent nuclear fuel from new nuclear
power plants will be stored for a period of sevemrs on site and then transported to the repsowes
plant.

The policy foundation for the long-term managemenspent nuclear fuel was established by the 1984
decision of the State Council to implement a closedlear fuel cycle. This policy has since been
reaffirmed in the Medium and Long-Term Developm@rdagramme of Nuclear Power for 2005 — 2020.

Decommissioning of facilities
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So far there is no large nuclear installation ia ttecommissioning phase. However only 3-4 research
reactors are in usual power operation, the regtetlevices are rarely put into power operationfuis$ is
still the reactors they are considered to be ojmerait

The Law on the Prevention and Control of Radio@&cBellution requires all nuclear installations avé
decommissioning plans. Nuclear power plants in ajg@n or under construction have decommissioning
plans. However, many other existing nuclear inst@ihs do not have such plans in place. The IRRS
Review Team noted that there is a lack of regutatiand regulatory guidance for decommissioning.

Once the decommissioning is completed the licerssedeased from its responsibilities. The licensage
to submit a comprehensive monitoring report torégulator.

Remediation of sites, uranium mining anchaturally occurring radioactive mater(NNORM)

MEP (NNSA) also regulates remediation of contan@dasites, uranium (thorium) mining and milling
and management of NORM. All of these activitiesuieg regulations and regulatory guidance. MEP
(NNSA) activities pertaining to remediation, uramiumining and milling and NORM waste were
reviewed explored during this IRRS mission owingjitee constraints.

Comprehensive national policy and strategy

The national policy and strategy for the safe manant of radioactive waste and spent nuclear fuetl a
for decommissioning of nuclear installations is weiscribed in any single document. In addition to
providing a basis for regulators and implementinggaoizations as well as policy makers, a
comprehensive policy and strategy would be useférwestimating the costs associated with waste
management, including the decommissioning of nudiesallations.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: GSR Part 1 - Requirement 1: National policyand strategy for safety states that
“The government shall establish a national policyd atrategy for safety, the implementation
of which shall be subject to a graded approachdnaedance with national circumstances and
with the radiation risks associated with facilitiesnd activities, to achieve the fundamental
safety objective and to apply the fundamental gafeinciples established in the Safety
Fundamentals”.

(2) BASIS: GSR Part 5 -Requirement 2: National policy and strategy on raddactive waste
management states that To ensure the effective management and controkhdioactive
waste, the government shall ensure that a natipoéity and a strategy for radioactive waste
management are established. The policy and stradbgit be appropriate for the nature and
the amount of the radioactive waste in the Stdtell sndicate the regulatory control required,
and shall consider relevant societal factors. Tlodigy and strategy shall be compatible with
the fundamental safety principles [2] and with mmi&tional instruments, conventions and
codes that have been ratified by the State. Themaltpolicy and strategy shall form the basis
for decision making with respect to the manageroérddioactive waste. (See Ref. [5].)

R8 Recommendation: The government should establish amprehensive national policy and
strategy for the management of radioactive waste ahspent nuclear fuel.

(1) BASIS: SSF-5 (DS354)- Requirement 3: Responsibilities of the operator stas that“The
operator of a disposal facility for radioactive wasshall be responsible for its safety. The
operator shall carry out safety assessment andldp\esafety case, and shall carry out all the
necessary activities for site selection and evatumatdesign, construction, operation, closure
and, if necessary, surveys after closure, in acance with national strategy, in compliance
with the regulatory requirements and within thedkegnd regulatory infrastructure.”
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

S5 Suggestion: The government should establish one awy responsible for the
implementation of the national strategy for disposhof radioactive waste.

(1) BASIS: GSR- Part 1 - Requirement 2: Establishment foa framework for safety states
that “The government shall establish and maintain an eppate governmental, legal and
regulatory framework for safety within which respimlities are clearly allocated.”

(2) BASIS: GSR Part 5 81.12 states th “This Safety Requirements publication applies to the
predisposal management of radioactive waste oftygles and covers all the steps in its
management from its generation up to its disposaluding its processing (pre-treatment,
treatment and conditioning), storage and transpoBuch waste may arise from the
commissioning, operation and decommissioning ofeaudacilities; the use of radionuclides
in medicine, industry, agriculture, research andueation; the processing of materials that
contain naturally occurring radionuclides; and themediation of contaminated areas.”

(3) BASIS: GSR Part 5 81.3 states tha “This publication establishes the safety requiretsen
that apply to all facilities and activities that @ainvolved in the management of radioactive
waste before disposal.”

S6  Suggestion: When regulations or the law on preverndnh and control of radioactive
pollution are amended, it should be made explicithat storage facilities for radioactive
waste are defined as nuclear installations.

1.9 COMPETENCE FOR SAFETY

The State policy given in the Long Term Nuclear BoWevelopment Plan for 2005-2020 approved by
the State Council takes into account the needrmrigion of human resources as well as enhanceaient
research and development for a safe and sustainablear power programme. It emphasizes the need fo
the availability of sufficient number of suitablyalified and experienced staff to achieve the gaal&id
down in the policy. In this context, the policyestses that educational institutions and researchlgh
seize the opportunity to train professionals fdesa design, construction, manufacturing, commnoisiig
and operations of nuclear power plants. The pokspecially mentions that Tsinghua University,
Shanghai Jiaotong University and Xian Jiaotong ®rsity to focus on competency building for nuclear
power development programme.

The IRRS Review Team has noted considerable effdM4EP (NNSA) and other institutions involved in
maintaining proper number and qualification of s&fpporting regulatory activities. At the time tbie
mission, the total staff of this department wasuati®, while the six regional offices had a stdfabout
200 and the Nuclear Safety Center which is the NITERSA) dedicated Technical Support Organization
(TSO) had about 230 staff. All this staff is prawvigl regulatory oversight to 11 operating and 28 Iisaic
Power Plants (NNPs) under construction and reseaattors, fuel cycle facilities, radioactive sasc
environmental radiological monitoring and nucleafiesy equipment, etc.

Discussion with staff and management of MEP (NN8AJl NSC has indicated that this number is not
sufficient to effectively perform its statutory fttions especially taking into account the rapidlearc
power development programme of China. The goverhngeaware of this limitation and has already
committed itself to increase the technical stafMEP (NNSA) to altogether 1000 in 2 to 3 years ffSta
number of regional offices is to grow to 331, wiN8C staff number should increase from currentt®30
600. It is also foreseen to grow the total staffnber to 2000 by the year 2020. How quickly MEP
(NNSA) will be able to recruit such a significanimber of staff, especially senior experienced staff
guestionable considering factors such as the diggarcompensation between the nuclear industiy an
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state administration organizations e.g. MEP (NNSA)esponse to this challenge the MEP (NNSA) has
developed a strategy for hiring and training youmexperienced staff from universities and providing
them with a robust training programme to build cetepcy. In addition MEP (NNSA) has arrangements
with the industry to have its staff members ocaaaily trained by working a certain period for the

industry.

The commitment of the government to increase thmbau of staff regulating nuclear safety of the
expanding nuclear power programme can be considesed very positive step. However, the IRRS
mission has observed that there is no system gepkaregularly monitor sufficiency and competeate
available human resources. A national plan on huresources management could improve this situation.
Such a plan on human resources could be integnatde national nuclear power programme strategic
plan.

IRRS Review Team has noted the interesting praaticgualification/registration of nuclear safety
engineers by the MEP (NNSA). Such qualificationis&rgtion is a prerequisite for the employmentha t
organizations dealing with the nuclear safety. IRRR&iew Team also noted the system supporting the
on-the-job training of MEP (NNSA) personnel by sagmg postgraduate studies at universities.

IRRS Review Team has noted the practice by MEP (AN® recommend some universities and
scientific research institutions as the specialin&ihing organizations for certain professionataar
important for radiation safety. MEP (NNSA) has pded help with assistance from IAEA to those
organizations to build up the competence of teachad prepare unified training materials and se& up
test pool. It would be beneficial to expand sughactice also to other areas.

In the area of the regulatory control of radiatsmurces, the MEP (NNSA) and other involved authesit
have adequate number of qualified staff. The Reiguia on Safety and Protection of Radioactive
isotopes and Radiation-emitting Devices (Decree4d.of the State Council, 2005) require inspedors
have certain qualifications without further detaldEP (NNSA) has applied certain elements of the
qualification criteria of nuclear safety inspecttwsthe radiation sources inspectors. Those inepeetre
subject to a formal certification after passingevaint examination. There is also a regular refresttm
training in addition to special training, e.g. whaew regulations, guides or related administrative
documents are issued. However, inspectors fronr athielved authorities, e.g. provincial EPB, mayt no
be subject to similar approach. The IRRS ReviewnTeas informed that the provincial environmental
monitoring regulations would specify the respec®A’s inspectors’ qualifications.

The IRRS Review Team was informed that the draftudeent Implementation Rule for Safety and
Protection management of radioisotopes and radiaiitting deviceswhich is being prepared by MEP,
includes detailed provisions for the academic, ifjoations of relevant inspectors, initial and efhment
training programmes, and the minimal working exgece in radiation safety. Such a document could
contribute towards the harmonization of practitesughout the country and all organizations invdlve

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: GSR Part 1- Requirement 11: Competence for safety states tt “The government
shall make provision for building and maintaininget competence of all parties having
responsibilities in relation to the safety of féa#és and activities.”

S7  Suggestion: The government should develop the natial human resources development
plan as an integral part of the five years nationalnuclear power programme strategic
plan.

S8  Suggestion: The MEP (NNSA) may consider expandinghé system of recommendations
for training organizations to all professional area relevant to nuclear safety.



RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

GP3 Good Practice: The MEP (NNSA) recommendations for niversities and other training of
engineers in some professional areas is very useful

GP4 Good Practice: The qualification and registration ¢ nuclear safety engineers in China is
considered a good practice
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2. GLOBAL NUCLEAR SAFETY REGIME

2.1. INTERNATIONAL OBLIGATIONS AND ARRANGEMENTS FOR COOPERATION
The People’s Republic of China has signed andedtthe following international conventions;
» Convention on Nuclear Safety;
« Convention on Early Notification;
« Convention on Assistance in case of Nuclear Acdided Radiological Emergencies;

» Joint Convention on the Management of Spent Fuelthe Management of Radioactive Waste;
and

« Convention on Physical Protection of Nuclear Matleri
It also adheres to the Code of Conduction of Sauacel Research Reactor.

CAEA is the national coordinating channel to theERAand responsible for some of the Conventions
such as Physical Protection, Early Notification afNuclear Accident, etc. The MEP (NNSA) is
responsible for the IAEA Conventions related toleacand radiation safety, e.g. Convention on Narcle
Safety, Joint Convention on the Management of Spaat and the Management of Radioactive Waste.

MEP (NNSA) has established bilateral cooperatiothworeign nuclear regulatory bodies of twelve
countries, including, Brazil, Canada, France, Geiyndapan, Pakistan, Russian Federation, SouthakKore
Spain, UK, Ukraine and the USA. MEP (NNSA) alsotigrates in some OECD-NEA activities like
Multinational Design Evaluation Programme (MDEP}halgh not being a member or observer of
OECD-NEA. MEP (NNSA) actively participates in IAEBafety Standards Committees and IAEA peer
review missions too. However, because of conssaoit MEP (NNSA) international cooperation
resources there are limitations on the MEP (NNSaf o actively participate in international acties.
MEP (NNSA) and PRC should increase participationspecialized international workgroups on
particular technical issues, leading to the develemt of standards and exchange of practices in the
nuclear safety area. There is a need to ensurificesut budget is provided.

The IRRS Review Team has also noted that some &trative restrictions related to travels of staff
foreign countries are in place. Limited communigatchannels with the international nuclear foragsn

as a challenge especially given the nature of sofrtbte new designs of nuclear power plants which
originate from abroad. The more intensive exchasfgeperating experiences could substantially bénefi
nuclear safety in China as well as other countsietearning from each other. It is also a majoreaspf
the Chinese strategic approach to ensuring thedeafelopment of nuclear power.

The national liaison with the IAEA is done throutlie CAEA. This may have influence to the efficiency
and effectiveness, as well as independence ofdhmemzinication related to the nuclear safety regwato

issues. The direct line of communication/interattimm MEP (NNSA) to the IAEA could improve this

situation.

The PRC is committed to adhere to internationalgognized standards and relevant conventions;
however, there is room for further considerableaggement of this cooperation on wider and more
detailed technical levels.

The cooperation should involve more interactionhWiAEA, other regulatory bodies and international
organizations, such as the Asian Nuclear Safetywbiét (ANSN)), etc. to have a wider range of
interactions at all levels.
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: GSR-Part 1 — Requirement 14: International dligations and arrangements for
international cooperation states that'The government shall fulfil its respective intetiomal
obligations, participate in the relevant internatim arrangements, including international
peer reviews, and promote international cooperatmenhance safety globally.”

R9 Recommendation MEP (NNSA) should be provided with adequate resoues and
flexibility for international cooperation, especialy taking into account the nature of some
of the new designs of nuclear power plants which @inate from abroad.

S9  Suggestion : MEP (NNSA) should have its own line afommunication/interaction with
the IAEA.

2.2.  SHARING OF OPERATING EXPERIENCE AND REGULATORY EXPERIENCE

MEP (NNSA) has made arrangements for receivingrméion on operating and regulatory experience
bilaterally with some other States (e.g. Francéid®an, etc.). The operating and regulatory expege
and lesson learned is shared during the annuaimgedteld under these bilateral agreements.

MEP (NNSA) participates in the Multinational Desigwaluation Programme (MDEP) and is also a part
of tri-lateral regional nuclear safety cooperatagreement between China, Japan and Korea in which
operating and regulatory experiences are shareegultiarly shares regulatory review experiences\n
1000 and EPR with USNRC and ASN. MEP (NNSA) is alsonember of Asian Nuclear Safety Network
(ANSN) and regularly contributes in its activities.

The government of China and its relevant instingioncluding NEA, CAEA and in particular MEP
(NNSA) recognize that active international cooperats an integral part of enhancing nuclear safety
that multilateral, bilateral and regional cooperatand sharing of information bring tremendous fiene
to the cooperating parties in enhancing nucleagetgafationally, regionally and globally. The senior
management of MEP (NNSA) is committed to continog further enhance the international cooperation,
but the IRRS Review Team noticed that their abitdyenhance international cooperation is severely
restrained in terms of resources and administragstrictions. MEP (NNSA) has only approximately
1.5% of its annual budget allocated for its intéioral activities. The IRRS Review Team noticedt tha
with the vast experience of regulating 11 operatind 28 plants under construction, MEP (NNSA) has
accumulated a repository of regulatory knowledgsehahich is very valuable for sharing with the glbb
nuclear safety community especially for countriesbarking on new nuclear power programmes. The
enhancement of the resources of MEP (NNSA) forrivational cooperation and sharing of regulatory
experiences would be very beneficial.

The IRRS Review Team noted that the use of IAEA BStem is limited in MEP (NNSA). More
importantly MEP (NNSA) is not required to providayainput to IAEA IRS system which is the sole
responsibility of CAEA. The reporting to IRS by CABEwithout the input from MEP (NNSA) has the
potential that safety significant issues are noteced in enough detail for efficient operating exgece
and regulatory experience exchange on the glotal.le

MEP (NNSA) should have the role of IRS coordinafbhnis will enable them to be fully informed of
international notified events and provide a platfoto get more involved in exchanging operating
experience and regulatory experience with othents.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: GSR Part 1 - Requirement 15: Sharing of opeting experience and regulatory
experience states thatThe regulatory body shall make arrangements foalgeis to be
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

R10

carried out to identify lessons to be learned fraperating experience and regulatory
experience, including experience in other States] #or the dissemination of the lessons
learned and their use by authorized parties, thgutatory body and other relevant
authorities.”

Recommendation MEP (NNSA) should take over the role of national IS coordinator,
and act as the prime link into the Asian Nuclear Sty Network (ANSN).



3. RESPONSIBILITIES AND FUNCTIONS OF THE REGULATORY BODY

3.1. ORGANIZATIONAL STRUCTURE OF THE REGULATORY BOD Y AND
ALLOCATION OF RESOURCES

The MEP (NNSA) is an independent regulatory bogyoréng to the State Council through the Minister
of Environmental Protection (MEP).

The National Nuclear Safety Administration (NNSApsvestablished in 1984 and combined into the
State Environmental Protection Agency (SEPA) in828 the Department of Nuclear and Radiation
Safety Management. In 2008, as a part of governmheastructuring, the Ministry of Environmental
Protection (MEP) was formed with fourteen (14) dépants. The Administrator of the NNSA is one of
the five Vice Ministers of the MEP. The DepartmeftEcology, although not integrated in the MEP
(NNSA), is also under the supervision of the VM MEINSA).

The MEP (NNSA) is structured as follow:

* The Department of Nuclear and Radiation Safety Mean@ent is responsible for the overall
regulatory oversight of all the nuclear installasoincluding Nuclear Power Plants (NPPs),
research reactors, nuclear fuel cycle, Categoaglioactive sources and radiation generators. The
current staff complement of this Department is 59;

» Six Regional Offices located at Shanghai, Shenz8&engdu, Beijing, Lanzhou and Dalian are
mainly responsible for inspections over nuclearastructures and technologies within the
authorized scope. The total current staff compldénoérihese regional offices is 200 which has
been approved to increase to 331,

« The Nuclear and Radiation Safety Centre (NSC), Wwhg the dedicated Technical Support
Organization (TSO) of the MEP (NNSA), provides teiclal support to the Department of Nuclear
and Radiation Safety and to the six regional officBesides NSC, four external TSO’s also
provide technical support to MEP (NNSA). Althougis® is directly affiliated to MEP (NNSA)
and reports through its Director General to theiadstrator of MEP (NNSA), it is a separate legal
entity. The current staff of this Centre is 230 efhhas been approved to increase to 600 by 2012
and has a target staff complement of 1000-12000292

« The Department of International Cooperation is oesgble for the overall nuclear safety
international cooperation such as bilateral, matkital cooperation ;

* A Chief Nuclear Safety Engineer has been appointethe MEP (NNSA) structure reporting
directly to the MEP Vice Minister. The main role thfis Chief Nuclear Safety Engineer is to
provide technical advice to the VM on matters oichdar and Radiation Safety. This person also
provides some management support to the VM fontheagement of the six Regional Offices of
NNSA and the Nuclear and Radiation Safety Centid; a

* A Nuclear Safety Advisory Commission provides techhadvisory support to the VM.

General management support services such as Adrative Systems and Human Resources, Planning
and Financial Services etc., are centralized inMiEP. MEP (NNSA) shares these resources with the
other Departments of the Ministry of EnvironmerRabtection.

The total manpower of MEP (NNSA) at the time of thission was 250, which is providing regulatory
oversight to 11 operating and 26 Nuclear PowertRI@PPs) under construction, research reactoes, fu
cycle facilities, radioactive sources etc. Furthemnit is expected that more applications for caesion

of new Nuclear Power Plants will be received by MBIRISA) for review at a rate of eight per year over
the next 5 years. This does not include potentiadase in radioactive sources and potential athelear
fuel facilities which will also require review by BP (NNSA).
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The MEP (NNSA) conducts its regulatory oversightnotlear installations and radiation facilities and
activities mainly according to the “Regulationstbe Safety Regulation for Civilian Nuclear Instéitbas

of People’s Republic of China (HAF-001)" promulgatby the State Council on October 29, 1986,
“Regulations on Nuclear Materials Control of PetgpRepublic of China (HAF501)” promulgated by the
State Council on 15 June 1987, and the Law of #wple’s Republic of China on Radioactive Pollution
Prevention and Control promulgated by the Staten€ibon 28" June 2003.

The responsibilities and main duties of the MEP @) include:
« providing regulatory oversight on nuclear safetgl aadiation safety;
e preparing regulation on safety of nuclear instalteg and radiation facilities and activities;

» responsibility for the supervision on activities the design, manufacturing, installation, and non-
destructive testing of nuclear equipment and ferdafety testing of imported nuclear equipment;

» responsibility for the supervision on the contnoetigrotection of nuclear materials;

» responsibility for the regulation on nuclear tedogy utilization projects, the radioactive safety
and environmental protection of uranium (thoriunhenals and associated radioactive minerals;
and the regulation of radiation protection;

» responsibility for the regulation of the safe treaht and disposal of radioactive wastes and the
supervision on environmental protection for radiati responsibility for the supervision on
prevention and control of radioactive pollution;

» responsibility for the regulation on the safe torsation of radioactive substances;

» responsibility for the emergency response of MERgstigation and handling of nuclear and
radioactive accidents; to participate in precautagainst and deal with nuclear and radiation
terrorist attacks;

» responsibility for the qualification managementapferators of reactors and nuclear equipment
technicians, etc.;

e organizing the radioactive environmental monitorargl monitoring of nuclear installations and
key radioactive sources for supervision purposed; a

» responsibility for implementing international com@i@ns related to nuclear and radioactive safety.

In conducting its regulatory activities, the NNSAeg a graded approach commensurate with the risks
associated with the facilities and activities witite most significant being the regulatory contrél o
Nuclear Power Plants. These principles are encajeslin the various regulations (HAF's) for regingt
such facilities (e.g. Nuclear Power Plants, Re$eRactors, etc.).

The main duties of the technical support organiresti(TSOSs) include the following:

« technical review on nuclear infrastructures, nuclsafety equipment, MEP (NNSA)-licensed
nuclear technology projects and uranium (thoriuanilities, as well as technical support for
various administrative permits;

» technical support for regulating nuclear infrastoues, Category | radioactive sources and
radiation installations;

» study and stipulation of regulations and standardauclear and radiation safety;
* research and development related to nuclear anatiadsafety;

» offering professional training related to nuclead aadiation safety; and
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» technical support to preparedness and responsectean and radiation emergencies.

Besides MEP (NNSA), additionally, the Ministry oéddth and the Health Departments of the provincial
governments (DoH) have legislative responsibilittes the control of radiation sources used in the
medical sector and the protection of occupatiornatiyosed workers.

The Ministry of health and the provincial departnseof Health (DoH) are responsible for controlling:
0 occupational exposure in all facilities and acist
0 health surveillance of workers;
0 justification and optimization of medical exposuaed
o0 quality assurance in medical facilities and prasic

MOH or provincial DoH conducts annual inspectioms dll facilities. The scope of the inspection
addresses occupational health and include: ind&idaonitoring and health surveillance of workers.
Additionally, for medical facilities, the inspectiancludes QA programmes as specified in departahent
rule no. 46 of MOH (2006).

MOH has established requirements for quality cdrtf@quipment used in medical facilities. Acce@n
tests are required as part of application for aightion. Initial and annual tests, calibration and
maintenance must be performed by testing institstiavhich have to be accredited by MOH.

For the control of import and export of radiatimusces, the Ministry of Commerce and the Custoras ar
involved as well. However their role is not relatedregulating safety. For the security of radioaet
sources, the Ministry of Public Security is invaive

Within the context indicated above the IRRS Revieam has observed the following:

* The Administrator of the MEP (NNSA) is also respbies for the administration of the rather
large Ecology Department that has the potentialegtising his responsibilities towards Nuclear
Safety;

» Discussions with MEP (NNSA) and the NSC, relateditonan Resources, have indicated that the
staffing complement of MEP (NNSA), as discussedvabes not sufficient to effectively perform
its statutory functions especially taking into amgbthe current and the rapid nuclear power
development programme of China. The governmenwisra of this limitation and has already
committed to increase the technical staff of MEMNS¥) to 1000 by 2015. The speed and
readiness of MEP (NNSA) to recruit such a significamumber of staff especially senior
experienced staff is a challenge considering facteuch as for example the disparity in
compensation between the nuclear industry and stdteinistration organizations, e.g. MEP
(NNSA);

* From the organizational structure of MEP (NNSA)isitoften difficult to understand the lines of
responsibilities and flow of information, therefothere is room for improvement. This is
especially evident in respect of the coordinatibnegional offices, which should have one single
contact point in the headquarters; and

« The MEP (NNSA) shares general management suppaites such as Administrative Systems
and Human Resources, Planning and Financial Senate with the other Departments of the
Ministry of Environmental Protection which put soroenstraints on MEP (NNSA) flexibility,
within the Policies and procedures of the MEP D&peant of Administrative System and Human
Resources, to effectively manage its resourcesstthdrge its regulatory responsibilities.
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: GSR Part 1 - Requirement 16: Organizationalstructure of the regulatory body
and allocation of resources states thdfThe regulatory body shall structure its organizati
and manage its resources so as to discharge itsoresbilities and to perform its functions
effectively; this shall be accomplished in a manoemmensurate with the radiation risks
associated with facilities and activities”

R11 Recommendation: In the circumstances of MEP (NNSAbecoming a real integrated body,
to maximize regulatory effectiveness it should berganized with a clearer and more
efficient line management structure where responsilities are well defined and
understood by everybody involved, ensuring that reignal offices report to one
coordinating body within the NNSA.

3.2 EFFECTIVE INDEPENDENCE

As indicated in Section 1.d4bove, the MEP (NNSA) is independent in terms gorgng line in the
government structurelt is also independent from organizations promotmglear energy and also
operating nuclear power plants. In dischargindutstion this independence is re-enforced to alffsn
training etc.

Any application for a license is first technicatviewed by the relevant Technical Support Orgdiuna
most frequently by NSC. The results of the evatiratire then reviewed by the staff of the Department
for Nuclear and Radiation Safety Management anddtiat licence is prepared. Before the license is
granted, the Nuclear Safety Advisory Committee, stcsting of about 100 independent experts, is
consulted for independent opinion on some issuedy @fter their positive opinion the vice-minister
signs the license.

These aspects contribute to the effective indepeaef MEP (NNSA) in the performance of regulatory
functions.

3.3. STAFFING AND COMPETENCE OF THE REGULATORY BODY

MEP (NNSA) has developed training programme inegilgdmplementation plans for training of its staff.
The objective of this programme is to ensure thay ttan discharge their duty effectively as requaed
includes orientation and on-the-job training. MBNNSA) has also formulated regulations relevantt t
training, qualification and examination of nucleafety inspectors in order to ensure that the tyafi
nuclear safety inspection is excellent. In accocganith Rules for the Implementation of Regulatam
the Safety Regulation of Civil Nuclear Installatioof PRC, a nuclear safety inspector should meset th
following major requirements:

» College education or above, or equivalent;

* Over 5 years of engineering experience or overadsyef nuclear safety management experience;
capable of performing nuclear safety inspectionedutmaking correct judgments and drafting
acceptable reports;

« Familiarity with national laws and regulations oactear safety and exemplary abidance by the
same; and

* Integrity, impartiality, meticulousness and modastglischarging duties.

MEP (NNSA) selects candidates meeting the aforessgdirements and provides them with training
programmes and examinations, as needed by thectiapavork. Examinations comprise written and oral
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examinations. Those who pass the examinationsiaea g Nuclear Safety Inspector Identity Card islsue
by MEP (NNSA) without which no one can conduct alear safety inspection under the relevant law.

MEP (NNSA) have started a joint programme with sewuniversities/research institutes to start tranin
programmes on radiation safety protection for adstiators involved in managing radioactive source
safety.

MEP (NNSA) has also an agreement with Tsinghua &hsity for conducting Masters in Radiation
Protection and Environmental Protection jointly fiining and qualifications of its staff as wedl ather
students. Furthermore, the Chinese governmentieecseeking support of IAEA for training of seni
nuclear safety inspectors for China.

However, in its self-assessment report MEP (NNSZg tearly identified that there is an urgent riged
intensify technical competency required for nucleafety regulation and to increase and upgrade
technical capabilities. The focus of competencyettgyment should be on nuclear safety research and
development, safety related analysis, quality @sse for nuclear safety equipment, radiation moimitp
and nuclear accidents emergency response. In tisnaglan MEP (NNSA) has identified that urgent
measures are needed to fill the competency gapsrforming independent audit calculations as apfart
safety assessment and for this purpose an amowveofl billion RMB has already been allocated. The
plan includes building capability and capacity &afety audit calculations and acquiring independent
validated computer codes and establishment of agmupment testing laboratory. The government of
PRC has already committed to increase MEP (NNS#&hgth to 1000 by 2015. The MEP (NNSA) has a
well thought strategy for training of new staff maens but MEP (NNSA) considers that recruiting sach
large number of staff’ in an expanding nuclear powaustry would be a challenge especially becadise
the remuneration disparity between the industry&dP (NNSA). Additionally, the adopted approach is
not based on systematic approach to training (S&d in this regard a systematic training need
assessment has not been performed by MEP (NNSAgidify the competency gaps.

In order to make recruitment of new staff systematnd in line with the requirements based on the
nuclear regulatory duties of regulatory bodies, pibation and application of a Competence Matrix
would be beneficial. Furthermore, the applicatidnttte Systematic Approach to Training (SAT) as
recommended by IAEA, would effectively contribut@ the proper training of the staff (both initial
training and retraining).

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: GS R Part 1 - Requirement 18: Staffing and @mpetence of the regulatory body
states that“A process shall be established to develop and taairthe necessary competence
and skills of the regulatory body, as an elemerkrmfwledge management. This process shall
include the development of a specific training pemgme on the basis of an analysis of the
necessary competence and skills.”

R12 Recommendation: MEP (NNSA) should develop and impfaent an integrated human
resource management programme, in particular techmial competence including
knowledge management and systematic approach to frang, commensurate with the
needs to fulfil their regulatory responsibilities king into account the current and the
rapid nuclear power development programme of ChinaThe ability for MEP (NNSA) to
address this recommendation would be facilitated bythe government addressing
recommendations 4 and 5.
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3.4. LIAISON WITH ADVISORY BODIES AND SUPPORT ORGAN IZATIONS

Article 5 of the Regulations HAF 500 (001) makesvision for the NNSA to set up a Nuclear Safety
Advisory Committee that will assist to establisitlear safety regulations and plan for the develogme
of safety techniques and participate in the workuwiflear safety assessment and surveillance.

Such Advisory Committee, comprising approximated Inembers made up from experts from relevant
academic institutions, nuclear power plants, theSMNtc. has been set up. The VM of MEP (NNSA) is
the chairman of this Committe# was noted that when discussions about a paatidalcility are held
then the experts associated from that facilityewxduded.

MEP (NNSA) has its own Technical Support Centetecathe Nuclear and Radiation Safety Centre
(NSC). Besides NSC the following four technical goifh organization also provides technical support t
MEP (NNSA):

* Environmental Radiation Monitoring Station in Zlzgjg Province;

* Nuclear Installations Safety and Reliability CerdféMechanical Institute;
* the Nuclear Safety Centre in Suzhou; and

» Beijing Review Centre of Nuclear Safety.

The Nuclear and Radiation Safety Centre (NSC) piewidedicated technical support services to the
headquarter and regional office of MEP (NNSA). Tlleson arrangements are well established in
practice with other technical support organizatioms owned by MEP (NNSA), but are not formally
documented and so there is a potential of cordfiabterest which needs to be addressed.

NSC uses subcontractors from organizations tha bamne linkage with operating organizations

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: GSR Part 1 Requirement 20: Liaison with adwory bodies and support
organizations states that“The regulatory body shall obtain technical or othexpert
professional advice or services as necessary ipaupof its regulatory functions, but this
shall not relieve the regulatory body of its asgidmesponsibilities.”

(2) BASIS: GSR Part 1 Requirement 20: Liaison with adwory bodies and support
organizations 84.20 states thatArrangements shall be made to ensure that therenas
conflict of interest for those organizations whamyde the regulatory body with advice or
services. If this is not possible domesticallynttige necessary advice or assistance shall be
sought from organizations in other States or, ad arhere appropriate, from international
organizations which have no such conflicts of iesef

(3) BASIS: GSR Part 1 Requirement 20: Liaison with adwory bodies and support
organizations 84.21 states thatlf the necessary advice or assistance can be olegionly
from organizations whose interests potentially tonfvith those of the regulatory body, the
seeking of this advice or assistance shall be rametdt and the advice given shall be carefully
assessed for conflicts of interest.”

R13 Recommendation: MEP (NNSA) should make formal arragement with Technical
Support Organizations that they are using to ensuréhat there is no conflict of interest.
Also the potential for conflict of interest within the subcontractors used by the TSOs
should be periodically assessed by NNSA.



3.5 LIAISON BETWEEN THE REGULATORY BODY AND AUTHORI ZED PARTIES

There is both formal and informal mechanisms of camication with authorized parties on all safety
issues at working level as well as the level oi@emanagement. Top level meetings at corporatel isv
held once a year with NPP operating organizatioasagements to discuss management of safety and
safety culture. These meetings are open, frankhaigs in fostering mutual understanding and reguyat
requirements and decisions are justified, if rezplirThere is adequate and effective interactiowdoet

the MEP (NNSA) and nuclear power plants at varieusls of the organizations. These arrangements are
however not in place for some of the other autledrigcilities.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: GSR Part 1 Requirement 20: Liaison with adwory bodies and support
organizations states that“The regulatory body shall obtain technical or othexpert
professional advice or services as necessary ippaupof its regulatory functions, but this
shall not relieve the regulatory body of its asgidmesponsibilities.”

S10 Suggestion: The MEP (NNSA) should continue regulatory liaison aangements with
authorized facilities.

3.6  STABILITY AND CONSISTENCY OF REGULATORY CONTROL

The regulatory processes e.g. authorisations, wewded assessment etc. are documented in internal
procedures. The regulatory process is formally ¢hase policies, principles and associated critehnit t
follow specified procedures. The process has elesm&happeal to regulatory decisions and so farethe
has been no request for review of regulatory deessiregarding nuclear installations but for radiati
facilities and activities there have been appealsome cases. MEP (NNSA) prepares safety evaluation
reports which are the basis for justifying regutgtdecisions, when required. The objectives, pples

and associated criteria for safety for review asgskasment and inspection and enforcement are iatbrm
to the applicants.

As an example the review and assessment procesdatf submissions received from the operators are
subjected to a comprehensive peer review procdesehecommendations are submitted for approved to
the VM.

3.7. SAFETY RELATED RECORDS
MEP (NNSA) has made provision for establishing, mteihing and retrieving of records.

However taking into account the current and futowelear programme, and related submissions to be
made to and reviewed by the MEP (NNSA), it is expeécthat the number of safety related records to be
kept by the MEP (NNSA) will increase accordinglyhéelretrieval of records in an efficient mannerns a
important parameter in terms of informing the rewief safety submissions by the MEP (NNSA). As the
number of records significantly increases the gbif effectively retrieving records will become reo
difficult thus presenting the MEP (NNSA) with a tleage related to the current arrangements for-long
term retrievable storage of records.

The Regulations make provision for record keepipdhe licensees of nuclear facilities in line witte
IAEA requirements.

MEP (NNSA) has recently established a new systemegiablishing and maintaining registers of
radioactive sources and radiation-emitting equipmetords of occupational doses, records reldting
the safety of facilities and activities and recoadgadiation events. Data that was previouslyestan
RAIS system has been transferred to the new sysfm. Provincial Environmental Protection
Administration Bureau (provincial EPB) have accesthe data that are relevant to their provincesers
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of radiation sources have also access to their. dataer governmental authorities such as MOH and
Ministry of Public Security, however, do not haweess to the system.

The IRRS Review Team was advised that there agysiematic mechanisms for information exchange
of radiation safety related records between MEP$NNand MOH.

It appears that dissemination of regulatory datekevant authorities is not done in an automagoiner.
It's up to the relevant authority to access théesysand retrieve the information.

With respect to occupational doses, the IRRS Revieam was concerned about potential causes of
inconsistencies between the data maintained in M@H the data maintained in MEP (NNSA). For
example, the way the information is collected aaxbrded may give rise to human errors.

In appears to the IRRS Review Team that informatimnagement, such as data analysis and alerting
mechanisms, could be improved so as to enhancéteguperformance.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: GSR Part 1 Requirement 35: Safety related records states th “The regulatory
body shall make provision for establishing, mainiiag and retrieving adequate records
relating to the safety of facilities and activities

R14 Recommendation: The authorities involved in the reglatory body should enhance their
information management to ensure proper information recording, analysing and
dissemination to the relevant stakeholders (includig the international organization) in a
timely manner.

S11 Suggestion: MEP (NNSA) should consider strengthengits arrangements for document
management, record keeping and long-term retrievalel storage in accordance with the
management system.

3.8. COMMUNICATION AND CONSULTATION WITH INTERESTED PARTIES

MEP (NNSA) proactively participates in public cangres and debates to promote nuclear safety and
helps understanding of the public and builds pubpmion about enhancing safety keeping in view the
rapid expansion of nuclear power programme in China

MEP (NNSA) is also participating in the governmeublicity campaign for encouraging the public to
participate actively in the cause of nuclear sadetg thereby also understanding public right tovkrend
participate in the regulatory process. A catalogefe Information Publicity of the Ministry of
Environmental Protection was formally issued in 0@hich contained basic information, policies, and
regulations on nuclear and radiation safety. Thalague will be amended from time to time with the
development of nuclear safety infrastructure inn@hi

Currently, MEP (NNSA) is working towards improvirgpvernment publicity drive to enhance public
trust in nuclear safety through regular interactioith the public and providing them with access to
relevant documents.

MEP (NNSA) is working towards promoting public peipation in the environmental impact assessment
of nuclear power plants.

The MEP (NNSA) in its self-assessment report haart} indicated its commitment for devoting all
resources possible for enhancing public partiogpetiin regulatory process and thereby enhancinicoub
trust in its regulatory activities for ensuring rear safety in the country.o fulfil this commitment MEP
(NNSA) will ensure public participation in the enmimental impact assessment at all stages of siting
design, construction, commissioning and operations.
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The process will ensure that owner/operators aitplarovide information to the public and take asdo
their concern. We note that MEP (NNSA) has maderesitve efforts to involve public participation s i
regulatory processes.

MEP (NNSA) also regularly meets with the local awities around nuclear facilities. A yearly

environment day is organized by the government lwimclude communication related to the nuclear
industry. Public information/communication is aldone via the MEP (NNSA) website. Public around
nuclear installations are informed about nucleagmg@ncy arrangements by the licensees.

The IRRS Review Team notes that the regulatory wadiies to further enhance public trust but doés no
appear to have routine meetings with the public anfficials at local level. General public
information/education about the regulator is alsernsas a challenge to MEP (NNSA) which could be
strengthened by enhancing interaction with theipubl

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: GSR-Part 1 Requirement 36: Communication andconsultation with interested
parties states that“The regulatory body shall promote the establishnodéragppropriate means
of informing and consulting interested parties ahd public about the possible radiation risks
associated with facilities and activities, and abthe processes and decisions of the regulatory
body. The regulatory body shall establish, eithereatly or through authorized parties,
provision for effective mechanisms of communicatiod shall hold meetings for informing
interested parties and the public and to informdeeision making process.”

S12 Suggestion: MEP (NNSA) should consider holding meiegs with the residents and
representatives of the public of the areas aroundhe operating facilities to explain their
work and decisions.
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4. MANAGEMENT SYSTEM OF THE REGULATORY BODY
Description of the Management System of MEP (NNSA)
The main elements formalizing the organizationahaggement of the MEP (NNSA) include:

() The top level notification of the establishmeasitthe MEP (NNSA) is documented in the State
Council “Notification on the establishment of Agex under State Council administrated by
Ministries”. This document describes the overalksion and responsibilities of MEP (NNSA), its
overall structure and staffing;

(i) The MEP (NNSA) develops a 5 years strateg@nptlescribing its activities. A 20 years nuclear
strategic plan is also developed at national lewigl input from MEP (NNSA) approved by the
State Council;

(i) The next level in the hierarchy of the managmt system consists of internal Departmental Rules
for the implementation of Departmental and Divisdanctions and responsibilities; and

(iv) The next level consists of procedures documegnthe working processes of the MEP (NNSA)
e.g. authorization, inspection, review and assessme

The MEP (NNSA) management system is an integral phithe overall MEP Management system
architecture. General management support serviced s Administrative Systems and Human
Resources, Planning and Financial Services etccem&ralized in the MEP and MEP (NNSA) shares
those with the other Departments of the MinistryfEolironmental Protection and as such has no dontro
related to the development and implementation @féated processes.

MEP (NNSA) has made progress in establishing, implging and documenting some of its activities,
especially in defining functions, tasks and autiesi of various department of MEP (NNSA) as
documented in the Internal Management ProceduMER (NNSA). These are documented in separate
procedures and have not been fully integrated antoanagement system consolidating all its processes
considering all the requirements of the IAEA GS-RFBe specific observations are provided below.

4.1. MANAGEMENT SYSTEM

Safety Culture: GS-R-3 requires that the management system kit tosgromote and support a strong
safety culture. In MEP (NNSA), safety culture isnsmlered to be an important issue and promoting
safety culture to be an essential element of agtokafety and security infrastructure. Although KHeP
(NNSA) reported to initiate the fostering of safetylture within its organization, currently thereno
formal documented mechanism in the managementrsystecesses to promote safety culture in MEP
(NNSA).

Graded Approach: GS-R-3 requires that the application of the managnt system is to be graded,
giving due consideration to the potential hazard @@nsequences in an activity or facility. MEP (NNS
application of management system requirement i€learly graded but grading is applied to somerexte
in developing the human resource plan. Each dinvisias its own development plan with clearly stated
functions and responsibilities.

Documentation of the management systentS-R-3 requires that the documentation of theagament
system include the policy statements of the orgdiom, a description of the management system, the
organizational structure, the responsibilities andountabilities of those managing and performigkw
and a description of the processes of the workiethisut by the organization. GS-R-3 requires that t
documentation be understandable to those who umedithat it be made available at the point of use.
Documents exist that describe the organizationaicttre of MEP (NNSA), the functions of each
division, the roles and responsibilities of eaclit,usrocedures for the development of regulationd a
guides, the authorization process, and guidelinesnEpection and enforcement. These are documented
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in separate procedures and have not been integmatieda management system consolidating all its
processes which will consider all the requiremenfthe IAEA GS-R-3.

4.2. MANAGEMENT RESPONSIBILITY

There is an indication of management commitmentestablish a management system, but work on
formally developing an integrated management sys$tasnnot commenced, and resources to establish the
management system have not been provided. Howeeeipr management through their individual
values and behaviour support implementation of meament system and act as role models. MEP
(NNSA) has no mechanism to assess whether stalehsdtisfaction is addressed.

MEP (NNSA) develops its work plan for each yeamiBemanagement of MEP (NNSA) participate in
an annual review of existing activities for eachviBion and staff member and those planned for the
forthcoming year. Based on that plan, the regwabady asks the Minister of Environmental Protettio
for the needed human and financial resources. MIEWYSQA) also prepares specific plans to carry out
particular projects and request the necessary resetor these activities.

Since an integrated documented management systes) mmt exist so there was little evidence of
demonstration of management commitment to continuaprovement of management system.
Background interviews revealed that there has bieited initiative to develop individual and

institutional values and defining behavioural expgon for staff of regulatory body. However, senio
management tries to install a culture of professiem and efficiency.

MEP (NNSA) has not formally documented its interoalexternal stakeholders and therefore any effort
to assess and measure their expectation is alsingns

4.3. RESOURCE MANAGEMENT

GS-R-3 requires that senior management determmeantount of resources necessary, and provide the
resources to carry out the activities of the orgation, or to establish, implement, assess andruaity
improve the management system. [Note: Resourcdsdieg staff, infrastructure, office and laboratsyie
equipment, and financial resources]. MEP (NNSA) mlid provide evidence that it has determined what
resources are necessary to carry out all of iigites, or to establish the management system.

GS-R-3 requires that senior management determmedmpetence requirements for staff at all levels,
and to provide training to achieve the requirecelenf competence. GS-R-3 also requires that senior
management ensure that individuals are competerpetéorm their assigned work, and that they
understand the consequences for safety for theuitees. MEP (NNSA) did not provide evidence tlitat
has determined the competence requirements fdr atall levels through a systematic training needs
application (TNA).

GS-R-3 requires that senior management is to determprovide and maintain infrastructure and waogkin
environment for the requirements to be met. MEP $XIN did not provide evidence that it has
determined the physical resources that are reqtoredrry out its activities.

There was no documented evidence about the levedsafurces, including staff numbers, office and
laboratory space, and working equipment, requirgdMEP (NNSA) to carry out its activities and
responsibilities although the NSC has some suah pla

The competence requirements for staff at all lewld their training programme were not available.
There was no formal mechanism for evaluation ad&i¥eness of training programmes.

4.4. PROCESS IMPLEMENTATION

The core processes of MEP (NNSA) include the degreknt of regulation and guides, authorization,
review and assessment, inspection and enforcerardtthe provision of some technical services, but
they are not fully documented. Other processes BPMNNSA) include management processes (e.g.
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business planning, performance management) andosdump processes (e.g. human resources,
purchasing).

Some elements on procedures for the core procésses been developed, such as for authorization,
review and assessment, and inspection of the usadadtion sources in industry and medical faedfi
and research reactors, but they are general arfdaility specific.

While some elements of the processes of MEP (NN&#) documented, others are not. General
management support services such as Administr@ystems and Human Resources, Planning and
Financial Services etc. are centralized in the M&fl MEP (NNSA) shares those with the other
Departments of the Ministry of Environmental Préiee and as such has no control related to the
development and implementation of the related mees

4.5. MEASUREMENT, ASSESSMENT AND IMPROVEMENT

As noted earlier, MEP (NNSA) reviews the performaraf divisions and staff in carrying out the
activities of the annual plan each year. HoweJeg, requirements on management system review are
applicable when the management system has beemeéated.

In developing its management system, MEP (NNSA) méled to ensure that the management system
provides for management at all levels to evaluageperformance of work and the improvement of gafet
culture, and that it is monitored and measurectdiaon that its processes achieve their intendedlts,

and to identify opportunities for improvement.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: Requirement 19: The management system of the regulatory bgdtates tha “The
regulatory body shall establish, implement, andeassand improve a management system that
is aligned with its safety goals and contributeshi®ir achievement.”

(2) BASIS: GS-R-3 §28-82.10 states that' The documentation of the management system shall
include the following:

- The policy statements of the organization;
- A description of the structure of the organization;

- A description of the functional responsibilities;cauntabilities, levels of authority and
interactions of those managing, performing and asisg work;

A description of the processes and supporting médion that explain how work is to be
prepared, reviewed, carried out, recorded, assessetimproved.”

R15 Recommendation: MEP (NNSA) should establish and impment an integrated
management system in conformance with IAEA SS GS-B-
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5. AUTHORIZATION
5.1. NUCLEAR POWER PLANTS
5.1.1. Overview

Authorizations needed for nuclear facilities antivéttes are specified in the following four regtitan:
Regulation on Safety Supervision and Manageme@iwf Nuclear Facilities, Regulation on Supervision
and Administration of Civil Nuclear Safety EquipmerRegulation on Safety and Protection of
Radioisotopes and Radiation-emitting Devices, aaduRation on Radioactive Substances Transportation
Management Safety. The authorization process fateau facilities and activities is established e t
respective Departmental Rules. Applications fohartization must be submitted to the MEP (NNSA).
Then, the MEP (NNSA) organizes the technical safetyiew and receives comments from relevant
departments of the State Council and local govemini@r important licensing decisions, consultatdn
the Nuclear and Radiation Experts Committee (Adyisoommittee) of the MEP (NNSA) is required
during the review process. In addition, concernamyironmental impact reviews, the public has a
possibility to present comments for a certain pkrad time. The MEP (NNSA) issues the relevant
licenses.

5.1.2. Authorization of Nuclear Facilities

Nuclear facilities in China include nuclear poweéants, nuclear power heat plants, nuclear steam and
heat supply plants, research reactors, experimaetadtors, critical assemblies, nuclear fuel cycle
facilities, and radioactive disposal facilities. i implements a licensing system to nuclear faed)
thereby authorizing nuclear facilities-related atgs such as siting, construction, first fuel doa,
operation, and decommissioning. The MEP (NNSA) l&tgs nuclear activities by means of review and
license approval, supervision, inspection and eeiment and urges licensees to undertake all negessa
actions to bear their responsibility related teesaf

The nuclear industry in China is based on threeomdjlities. They have established separate coimepan
for construction and operation of nuclear powenfdand some organization of the licensee itseif bea
rather small.

As concerns nuclear power plants, licenses ardreghjfor sitting, Construction, Ratification of dirfuel
loading, Operation and Decommissioning. In addijtioperators and senior operators working in the
control room need a license issued by the MEP (NN$Ae licensing processes for research reactats an
other civil nuclear power facilities are similartttose of nuclear power plants. For research re|adieo
more license approvals are established, namelytaBement of Operation License and Ex-Design Life
Operation License. The duration of the Operatiarehse of the nuclear power plant is the desigtirfe

of the facility, unless otherwise specified by th#=P (NNSA). The Initial Operation License of a
research reactor is valid for 10 years. After tlsign life of the research reactor is exceededMBE®
(NNSA) issues Operation License valid for at mogeérs.

The authorization process is carried out by revigwand approving the documents, as establishduein t
relevant Law and Regulations. Documents for audation of nuclear power plants are as follows: for
Siting Approval Content of site safety of the NwagledPower Plant Feasibility Research Report and
Environment Impact Report in stage of siting; foonGtruction License: Nuclear Power Plant
Environment Impact Report in stage of design antstaction, Nuclear Power Plant Preliminary Safety
Assessment Report, and Quality Assurance Programstage of design and construction. For First Fuel
Loading: Final Safety Analysis Report, Environmbanpact Report in stage of operation, Commissioning
Outline, Conformity Certificate of Operators, Ememgy Plan, Construction Progress Report, In-service
Inspection Outlines, Pre-service Inspection ResBeport on Commissioning before loading, CerttBca
of License of Possessing Nuclear Material, LisiNoiclear Power Plant Operation Rules, Maintenance
Scheme, and Quality Assurance Programme in stagerofmissioning; for Operation License: Revised
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Final Safety Assessment Report, Report on Trialr@e and Commissioning after Loading, and
Quality Assurance Programme in stage of operafienDecommissioning: Safety Assessment Report,
Decommissioning Environment Impact Report, Qualidssurance Programme in stage of
decommissioning. The MEP (NNSA) issues the Nudieawer Plant License to applicant, if the contents
of the documents listed above meet applicable remqénts in regulations.

During operating stage, the MEP (NNSA) reviews apgroves safety related plant modifications. Plant
modifications affecting safety include: changeswiictures, systems and components; revised opgrati
limits and conditions; instructions and procedurggdifications and organizational changes. The gafet
significance of the modification must comply witietrequirements of Code on the Nuclear Power Plant
Design (HAF102). If needed, the MEP (NNSA) constitis Nuclear and Radiation Experts Committee
concerning the review results before decision-n@kin addition, the licensee must carry out Pedodi
Safety Reviews (PSR) for their nuclear power plante Guide (HAD103/11) defines a ten year interval
for PSRs. The MEP (NNSA) reviews and approves Hfetg factors to be assessed, the assessment
methods and the evaluations submitted by the lewn¥he authorization process of the PSR does not
require an additional specific license, only pravglthe judgment whether the plant conditions meet
applicable regulations and standards. Based orethew by the NSC, the MEP/ NNSA makes a decision
concerning action to be taken by the licensee.

There are two types of licenses for the operatensgnnel; the Operator License and the Senior @pera
License. Educational level, qualification, expedenhealth requirements and requirements for medica
surveillance are specified in Chinese regulatidie validity period of the operator licenses is tyears

for nuclear power plants and three years for retearactors, after which time a new license is iregu
The licenses are automatically expired if the ojperss out of duty for more than six months. The
licenses for the operators of nuclear power plantsresearch reactors are granted by the MEP (NNSA)
The main responsibility for the implementation bEtprogrammes for training and retraining of the
operation personnel and operator licensing exammatis held by the NEA. The examinations for
operators include a written test, simulator testd an oral test. The inspectors of the MEP (NNSA)
supervise the licensing examinations and revieinitrg programmes of operators.

One of the responsibilities of the MEP (NNSA) tdget with the Ministry of Human Resources is to
register nuclear safety engineers in China. Atehd of 2009 there were about 1000 registered as a
qualified nuclear safety engineer. The registratimolves an examination based on four courses.

Inspectors of the MEP (NNSA) have to receive tragnand pass an examination on radiation safetgr aft
which they will receive a Certificate on Nucleaf&wg Inspection.

The authorization of nuclear facilities in Chinacansidered to be generally consistent with intiéonal
practices.

5.1.3. Authorization of Nuclear Safety Equipment

The MEP (NNSA) has strengthened its regulationswriear safety equipments supplied to the Chinese
nuclear power plants, by promulgating the Regutatom Supervision and Administration of Civil
Nuclear Safety Equipment in 2007. The equipmentrotiad by the regulation includes nuclear safety
mechanical components such as pressure vessedd, lisker, heat exchangers, etc. and electrical
components such as sensors, cables, and eleggnatrations, etc. Any organization in China which
plans to design, manufacture, install, and exarbjnBD-methods nuclear safety equipment should apply
for a license. The MEP (NNSA) is responsible fog thview of the application and issuing the license
Foreign suppliers planning to design, manufacturstall and examine by ND-methods in China are
subject to registration with the MEP/NNSA in advant/nder the current rapid expansion of nuclear
power plant construction in China, these measure®x@pected to influence positively to high quabty
classified nuclear safety equipment.
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: GRS Part 1 — Requirement 23: Authorization 6 facilities and activities by the
regulatory body states that“Authorization by the regulatory body, includingesgfication of
the conditions necessary for safety, shall be aegopasite for all those facilities and activities
that are not either explicitly exempted or approbgdneans of a notification process.”

(2) BASIS: GRS Part 1 — Requirement 27: Inspection ofdcilities and activities states that
“The regulatory body shall carry out inspections fatilities and activities to verify that the
authorized party is in compliance with the regutgtoequirements and with the conditions
specified in the authorization.”

GP5 Good Practice: The authorization procedures and regjations concerning nuclear safety
equipment manufactured in China have been developenh recent years. The regulatory
supervision has been strengthened and is organizedan effective way.

5.2. RESEARCH REACTORS

The self-assessment of MEP (NNSA) has indicatetl ghatety assessments prepared by the licensees of
research reactors are not required to be verifiednbdependent analysis. This observation has been
corroborated in interviews made by the IRRS Revi@am with MEP (NNSA) counterparts. The lack of
independent verification is a shortcoming havinigtsesignificance.

There is no requirement legally binding the licenseverify a safety assessment to be submittddgB
(NNSA) through independent analysis; furthermohere is no evidence that this is being performed in
practice. This is not in conformance with the IAE§uirements and the international good practice.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: NS-R-4, 82.19 states thi “A comprehensive safety assessment and independent
verification shall be carried out to confirm thdiet design of the installation will fulfil the
safety objectives and requirements, before theatpey organization completes its submission
to the regulatory body.

R17 Recommendation: MEP (NNSA) should make explicit regirements in revising the
relevant code to ensure that applications submittedby the licensee that contain safety
analyses results shall be verified by experts indepdent from those that were involved in
the preparation of the application, reflecting exiing practices.

Many of the Chinese research reactors are in aopermational state. Some of them may remain in a
shutdown status for a long period of time. Howewegardless of their operational status, research
reactors are supervised by normal operational staguirements. The rules and regulations relatelet
design and operation of research reactors in ttagious lifecycles do not address an extended slautd
state. In a site visit, it was confirmed that tipeKator of one of the research reactors wanteditsup a
change in the license to that of a facility in exted shutdown. This request was not approved on the
basis that the regulatory body did not have theviait requirements in place.

No specific provisions exist in the regulations extended shutdown of a research reactor thus the
regulation does not address a safety relevantlgesstiage of the lifetime of such facilities.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: NS-R-4, 86.71 states the “Many research reactors are shut down for extended
periods for various purposes, such as for modiforat or for preparing for decommissioning.
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

Provision shall be made in the design to meet #exls arising in long shutdown periods, such
as the needs for maintaining the conditions ofrtbelear fuel, the coolant or the moderator,

for the inspection, periodic testing and mainterentthe relevant SSCs of the facility, and for
providing physical protection. Special consideratishall be given to long lived neutron

poisons, which may affect the restarting of thectea”

S14 Suggestion: Acknowledging that MEP (NNSA) regulatesall research reactors as in
operational status, it should consider elaborationof regulations on the design and
maintenance requirements related to the extended stdown state of research reactors
and critical assemblies.

The Division of Nuclear Reactors, MEP (NNSA) ispessible for the regulatory supervision of research
reactors and critical assemblies. This division tvas permanent and one temporary staff members,
including the division head. The regulatory supgon includes management of license applications fo
authorizations, modifications and other change esjumanagement of review of the various licensee
reports as well as of certain inspections in tfecyicle stages of siting, construction, constructmd
operation. Besides these basic regulatory dutiedikision of Nuclear Reactors is assumed to pserfor
various administrative and management tasks rekateéde 18 research reactors and critical assemblie
being in various states in the People’s Republi€loha. This division also had in its scope of\atiis
certain special projects (e.g., the licensing eflilgh temperature reactor pilot plant).

The staffing of the Division of Nuclear Reactorpears to be low and inadequate to the tasks asstgne
this division. This fact may jeopardize the sucaafsthe regulatory supervision of the researchtorac
and critical assemblies. In addition, there will @@mpeting priorities related to the assigned speci
projects.

Licensing practice of research reactors has beealaged during recent times. The actual regulations
(HAF 301) prescribes that the operational licerfsa i@actor is valid for 10 years and can be reefae
another 10 years and subsequent 5 year periods.

Limitation of the validity period of research reacbperation license contributes to a safer opamadnd
to a more effective regulatory control.

5.3.  FUEL CYCLE FACILITIES

The People’s Republic of China operates a numberagbus types of fuel cycle facilities. Different
facilities may need different safety requiremems @onsequently different ways and methods of the
regulatory supervision. In practice MEP (NNSA) adiseto this principle, however, no respective
provisions exist in the actual regulations, departtrrules or standards. It became apparent from the
discussions of the IRRS Review Team with MEP (NN8&»®perts that in its actual practice MEP (NNSA)
does not differentiate among the fuel cycle faesitas for the practice of their regulatory control

Graded approach to the supervision of the fuelecyekilities may enhance the efficiency of MEP
(NNSA) as well as the safe operation of these liasi@ans.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: NS-R-5, 81.14 states thi “The implementation of the safety requirementsdny
fuel cycle facility shall be commensurate withptdential hazards (the ‘graded approach’).
The facility type and the ... facility specific dttrtes shall be taken into account.”

S15 Suggestion: MEP (NNSA) should consider applying argded approach in a carefully
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

balanced manner to regulatory control over the vamus fuel cycle facilities, and this
control should be commensurate with the potential &zard the facilities represent.

Subcontractors having a role in construction, modiion or operation of a fuel cycle facility shakve
regulatory supervision commensurate to that oflitensee in order to ensure a uniform safety leel
the installation. Discussions of the IRRS Revievahevith MEP (NNSA) experts have shown that MEP
(NNSA) has no requirements as for the licensingasftractors working on the premises of a fuel cycle
facility in roles important for safety.

A more thorough supervision (including possibletising) of contractors working in a fuel cycle fiagi
in roles important for safety may have beneficiéd@ on the operational safety of these instailadi

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: NS-R-5, 83.11 and 3.12 state th: “3.11. The regulatory body shall establish a
planned and systematic programme of regulatory engpn (including provisions for
unannounced regulatory inspections as necessahg.stope and frequency of the regulatory
inspections under this programme shall be commeaswith the potential hazards posed by
the facility.

3.12. In addition to ensuring compliance with spfetquirements, the programme shall take
into account issues such as the safety cultureeobperating organization, the adequacy of its
resources (including the size of the workforceg tise of contractors and the arrangements
put in place to ensure that workers are suitablaldied and experienced to perform their

safety related tasks.”

S16 Suggestion: With the increase in need for nucleawgl cycle facilities in the future, MEP
(NNSA) should consider whether it needs more formaineans to achieve confidence in
contractor qualifications having influence on the afe operation of fuel cycle facilities.

Personnel of a fuel cycle facility need no licerfsem MEP (NNSA). The regulatory body sets

requirements on the qualification and training bé tpersonnel and inspects training programme;
however, discussions of the IRRS Review Team aadviBP (NNSA) staff revealed that no programme
or procedure on regular and systematic controlhef qualification and training is in place in MEP

(NNSA).

Formalized supervision of the qualification andrtirgg of fuel cycle facilities could contribute tbe safe
operation of these installations.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: NS-R-5, §9.8 states the “Minimum qualifications for personnel shall be sjfesd,
and these minimum qualifications shall be commeatsumwith the assigned functional
responsibility and authority. The training of pens®l working at the facility shall be
commensurate with their assigned functional resjmilitges, their authorities and their safety
related activities. A training programme for perseh working at the facility shall be
organized, staffed and managed to facilitate plagnidirection, evaluation and control for
fulfilling the training objectives. The training\g@n shall be graded and shall be based on a
competency framework.”

S17 Suggestion: MEP (NNSA) should consider the elaborian of a procedure/programme for

4€



RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

systematic supervision of the qualification and traning of fuel cycle facility personnel.

Arrangements for decommissioning of a fuel cyclality should be the subject of considerations from
the very early stage of the lifecycle of the fagiliPreliminary decommissioning plans usually ardo¢
prepared together with the design of the instaliatiThe plans are to be revised regularly durirgy th
operation of the facility in order to reflect chasg relevant to conditions of the ultimate
decommissioning. Although elements of decommissigprare considered in the SAR of a fuel cycle
facility, the present practice of MEP (NNSA) is ramnforming to this requirement, fuel cycle facdg
have usually no decommissioning plans since nolatigas for this exist.

Decommissioning plan of a fuel cycle facility istegral part of its safety documentation. Lack of
decommissioning plan is against the best internatigractice, existence of such plans make the
preparations for decommissioning safer and moreiefit.

5.4. INDUSTRIAL, MEDICAL AND RESEARCH FACILITIES

Requirements for authorizations are establishedhé regulations no. 449 (2005) and the Rule on
Licensing Management of Safety and Protection fadiBisotopes and Radiation-emitting Devices
(2006). Other documents (e.g., the mandatory Baafety Standards (GB18871-2002)) provide further
elaboration.

The different authorities involved in regulatoryntim| issue authorizations in the area of theipeesive
legislative responsibilities.

If a facility or activity has a Category | sourden the practices associated with that source are
authorized by MEP (NNSA). Categories 1I-V are auited by the provincial the Provincial
Environmental Protection Administration Bureau (pnzial EPB). For medical facilities and activitjes
an additional authorization is required from DoH.

Authorizing the use of radiation sources is a tways process. An authorization is required prior to
construction. A pre-requisite is the submissioamenvironmental impact assessment (EIA) and lsctal
‘Approval of Environmental Impact Report'.

Clear application forms and instructions are awd@ainter alia via the internet, to those applyfog a
license to conduct a radiation practice. Informatiequired is graded according to the Categoryhef t
sources and seems to be in all observed casesisuffiThe processes for submitting and reviewing
applications appear to be well formalised, and rrodeof 20 days for decision making is set in Adi®

of the regulations no. 449, with the obligation floe regulatory body to make a decision.

For facilities and activities involving categorysburces or radiation-emitting equipment, review and
assessment of applications is done by NSC.

The degree of complexity of EIA is commensuratehwite radiation risk associated with the facility o
activity in accordance with a graded approach. Gategory | sources and radiation-emitting equipment
the EIA guide prepared by NNSA covers the followalgments:

* Legal basis for the EIA,

» Dose limits, protection target and assessment scope
e Siting;

* Engineering analysis of source term;

» Radiation protection, safety and security measumaading equipment;
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e Shielding;
* Waste management, including pre-disposal manageonesite;

« Environmental impact of the proposed practice, udiclg impacts during construction and
operation and impact analysis in case of accidents;

» Safety management organization for radiation safetiuding organization responsibilities and
staff and emergency response arrangements includimgnation of responsible persons including
RPO;

» Statement of justification and optimization by ppapnt based on Chinese BSS. For Category |
sources, the EIA includes a requirement for a tetaiost benefit analysis; and

* Formal documentation of public consultation inchgliinformation to the public about the
radiation risks involved and the safety measurepleyed to protect human health and the
environment in addition to a statement by the &@apli as to the success of the public consultation
process.

Inspections during construction are conducted suenthat the radiation safety elements agreedrto f
the construction approval are properly implemented.

Applicants can get assistance for the preparati@iA from external experts.

Additionally for medical uses of radiation, a rata hygiene review (RHR) is requested to suppoet t
application for a DoH authorization. The elemerftthe RHR include occupational exposure protection,
which is also an element of EIA.

Each application for an authorization to use aexkaadioactive source of category I, Il or 1l has
include an agreement to return disused sealed aetile sources to the supplier. A copy of that
agreement has to be attached to the applicatiois. 8fplies also to domestically supplied radioactiv
sources. Domestic manufacturers and suppliers hays the ability to receive disused sources badk an
be able to manage them safely. However, there iseqoirement for financial provisions for the safe
management of disused sources.

For Category IV and V sources, no agreement tanmahe source to the supplier is requested. Thecsou
can either be returned to the manufacturer ordoraestic radioactive waste management facility.

According to article 13 of the regulations no. 44@plications to renew an authorization must be
submitted one month in advance for all practices.

In case of authorization modification (e.g. newrses), the validity of the license will be limited the
remaining period of validity of the original licems

Failure to get the authorization renewed beforeetkgry of the existing authorization is consideged
violation of the regulations. The operation is rieegh to stop and corrective actions have to be
implemented within a limited period of time speedi by the regulatory body. Article 59 of the
regulations no. 449 includes mechanisms for the sanagement of the sources if the facility fadls t
implement the corrective actions within the spedifiime limit.

The authorization system is implemented in accardamith the categorization of sources and radiation
emitting equipment. The IRRS Review Team observad the same authorization process is applicable
to all licensees, irrespective of the category afirses and equipment in their facilities or acipgt
However, the scope of the process, i.e. the cantmmd level of details requested, is graded aacgridi

the category of sources or equipment.
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Import authorization

A company importing radioactive sources to Chinallshave a sell-authorization granted by MEP
(NNSA). This is a general authorization defining tcope (radionuclides and activities) of the semirc
that can be imported. In addition, a separate ajgbfoom NNSA is required for each import transauwti

The end user of the source must have an authamzdtir use before an import transaction can be
approved; a copy of that authorization shall badhitd to the application for approval.

This approval is an integral part of the subsequewtort administrative procedures including those
requested by the Customs

Within 20 days after receiving the imported soutbe, end user shall register the source at themriay
EPB.

Agreement from the supplier abroad to receive thece after being disused is only requested for the
import of Category I-1ll sources.

Export authorization

In order to export a radioactive source from Charagexport authorization granted by the MEP (NNSA)
is required. In order to demonstrate that the x&can the importing country is authorized to reeethe
source, the applicant shall attach a copy of tlee lisense from the importing country. The IRRS iRev
Team was advised that no notification prior to siept is sent to the importing State.

The same procedure applies to all Category | —\Wc&s. This fact is not fully consistent with praiens

of theGuidance on the Import and Export of Radioactivar8es according to which the exporting state
should obtain consent from the importing state teéuthorizing the export of Category | source el
exporting state should send a notification to thparting state prior the shipment.

Authorization for Transfer of sources

If a radioactive source is to be transferred frone dacility to another, the transferee shall subamt
application for transfer approval to the transfexeprovincial EPB. The transferee shall have an
authorization for use before the transfer can ayed. In case where the transferor and transtnee
located in different provinces, the transfer shuljointly approved by both provincial EPBs. Aftae
transfer has taken place, both parties have tormfbeir respective EPBs within 20 days.

In case where a radioactive source may be usedone than one province (e.g. industrial radiography
company having mobile sources), the authorizatmnuse is granted by the provincial EPB of the
province where the facility is registered. If theusce is to be used in other province the licerstes!
register to the province EBBvhere the sources be used.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: Guidance on Import and Export of Radioactive SaaiBssctions VIl and VIII

S18 Suggestion: The MEP (NNSA) should consider ensuringhat the provisions of the
Guidance on Import and Export of Radioactive Source are fully followed, as far as
practicable.

L within customs operations, the integrity of thekssge containing the imported sources is examined teghnical department of the local
government. Customs has also a dedicated storafmrdous material.

% This approval is not a full license. The user trasubmit information on the source, location &f froposed use, copy of the use license.
For issuing the approval, the destination provimas conduct inspection to the use locations.
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: CoC, 22 (b) 22. Every State should ensuredhits regulatory body:

(b) ensures that arrangements are made for the sa&fragement and secure protection of
radioactive sources, including financial provisionkere appropriate, once they have become
disused,

Recommendation: The regulatory body should establis requirements for financial
provisions for the safe management of disused so@s.

(1) BASIS: GSR Part | para 4.3¢ states that“4.33.  Prior to the granting of an authorization,
the applicant shall be required to submit a saetgessment [8], which shall be reviewed and
assessed by the regulatory body in accordancedlédrly specified procedures. The extent of
the regulatory control applied shall be commensenatth the radiation risks associated with
facilities and activities, in accordance with a ged approach.”

R18

S19 Suggestion: The regulatory body should consider emimcing the implementation of the
graded approach by adjusting the authorization proess according to the category of the
sources.

5.5. WASTE FACILITIES
Waste minimization

There have been substantial efforts to reduce #mergtion of radioactive waste at the nuclear power
plants and this is done already at the design sihtfee plants. As part of licensing, operatorso€lear
power plants submit to MEP (NNSA) a plan for mirgation of radioactive waste as part of the overall
waste management plan. This waste minimization fgamot yet a regulatory requirement (i.e., not yet
mandatory), however, it represents good practichis Tregulatory practice represents a direct
implementation of Principle 7 of IAEA safety standis series No. SF-1. Examples of such plans were
presented for the nuclear power plants at DayaagBayHongyanhe.

The Guangdong Beilong LILW Disposal Site

The Guangdong Beilong low and intermediate levestealisposal site (Beilong Disposal Facility) is
located on the Dapeng Peninsula, about 5 km avesly Guangdong Daya Bay Nuclear Power Plant. The
Beilong Disposal Facility is designated to accefVlL waste arisings from nuclear power plants and,
eventually from nuclear technology applicationsthie southern part of China. The site selection and
environmental impact assessment report for theoBgiDisposal Facility started in June 1991. TheeSta
Environmental Protection Administration SEPA (NNSH)ished review of the environmental impact
assessment report for siting and issued the apgraitiag license in December 1994. In August 198&,
review of the environmental impact assessment tdporthe construction application was completed.
The construction license was issued by SEPA (NN&#A) in the early of 2000, the first disposal units
were constructed at the site.

According to the operational license applicatiorcwtoent, the radioactive wastes to be accepted for
disposal in the Beilong Disposal Facility are sdlidwW, and does not include disposal of disusedeska
radioactive sources. The waste acceptance cr(d/#C) in the operational license application docaine
specify, among other things, that the average liagt alpha activity in the waste disposed at tite s
should not exceed 3.7x1Bq per kilogram of waste.

MEP (NNSA)'s 2006 annual report for the Guangdomiydhg LILW Disposal Site (pg 36) reports that:
“Report on Environmental Impact for Guangdong Beddo_ow and Intermediate Level Waste Disposal
Repository (operations application)” was reviewed2006. It was agreed that 590 barrels of C1 anfl 16
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barrels of C4 cement waste, total volume of 1408 &rising from Daya Bay NPP and LingAo NPP,
temporarily stored in the cell No. 1 and No. 2 leé¢ repository. Guangdong Daya Bay Nuclear Power
Environmental Protection Limited Corporation takbe responsibility for it's maintain and operation.

Paragraph D-17 of China’s 2009 report to tffer8view meeting of the Joint Convention reportst tha
“Now, there are two solid LILW disposal sites iratroperation in China. Annex L.4.4 lists the vokiof
wastes which have been received for disposal.”

Due to the expansion of nuclear power it has bestladed that the capacity of the Beilong Disposal
Facility may not be sufficient and other dispogati@ans are being considered. Thus, the Beilong @ap
Facility is authorized for trial operation. In acdance with this authorization the disposal unasrot be
backfilled nor capped.

In connection with the operating license for theld®y Disposal Facility, the IRRS Review Team was
informed that: (1) the environmental impact regwas been reviewed and assessed by MEP (NNSA) and
the safety issues have been adequately addressin lapplicant, and (2) most other requirements for
granting the operating license have been fulfillétbwever, the Beilong Disposal Facility is still
operating with a temporary authorization.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: Safety Fundamental-1 Principle 7: Protectionof present and future generations
states that “People and the environment, present and futurestrhe protected against
radiation risks.”

R19 Recommendation: MEP (NNSA) should establish a formaegal requirement to have a
waste minimization plan as part of the applicatiorfor a license.

(1) BASIS: SSR-5 — Requirement 11: Step by step developgnt and evaluation of disposal
facilities states that“disposal facilities for radioactive waste shall beveloped, operated and
closed in a series of steps. Each of these steglk ks supported, as necessary, by iterative
evaluations of site, of the options for design,starction, operation and management, and of
the performance and safety of the disposal system.”

S20 Suggestion: MEP (NNSA) should encourage the operatof the Beilong Disposal Facility
to apply for an operating licence for the facility, be that as a disposal facility or as a
storage facility. The current temporary operating permit is not a sustainable situation.
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6. REVIEW AND ASSESSMENT

6.1. NUCLEAR POWER PLANTS
6.1.1. Overview

The MEP (NNSA)'s review and assessment covers thelevlife cycle of nuclear facilities including
siting, construction license, commissioning, filgading, operation license, periodic safety reviemd
decommissioning. It also covers activities sucmaslear materials transport, nuclear safety equippme
manufacturing and also radioactive sources.

The objective of the review and assessment funasioo verify conformity of the facilities, equipmieor
activities with the national nuclear regulations particular with the administrative regulationsued by
the State Council and the departmental rules issmedMEP (NNSA) and other applicable safety
regulations.

The divisions of the Department of Nuclear Safetgnslgement of the MEP (NNSA) that are especially
involved in the review and assessment of the nudselities are the three Divisions of Nuclear Row
Plants, the Division of Nuclear Reactors, the Donsof Nuclear Fuels and Transportation, the Donsi

of Radioactive Waste Management and the DivisioNwélear Components Equipment. Other divisions
may also participate in specific aspects of théerg\and assessment on their own area.

The headquarter of MEP (NNSA) is dependent onetsighted technical support to discharge its duties
for review and assessment activities. The MEP (NN&#anges these activities with its TSOs. The
Nuclear and radiation Safety Centre (NSC) is itsnmi&O and covers most of the review and assessment
work that the headquarters of MEP (NNSA) is respmeador. Since the NSC is under the same ministry
as the MEP (NNSA), no contracts are needed bettemm. In addition to the NSC, other TSOs are used
based on contracts. Issues related to CANDU reset@r entrusted to the Beijing Nuclear Safety Revie
Centre. Technical assessment of research reasterstrusted to the Suzhou Nuclear Safety Centre and
the Nuclear Equipment to Nuclear Installations Satnd Reliability Centre of Mechanical Institute.
Other TSOs or experts may be contracted for speteisiks.

The functions of headquarters of MEP (NNSA) persbemgaged in the review and assessment activities
are essentially those of a project manager. Theg@rmanagers are responsible for coordinatingibk

that is entrusted to its TSOs, communicate witlir tt@unterparts in these organizations for arraggine
work plan and the schedule of the tasks to be ezhraout. They also follow that the work is done
according to agreed schedule.

Especially to support its review and assessmeititzes, the MEP (NNSA) has a Nuclear and Radiation
Experts Committee (Advisory Committee). It has I@8mbers from universities, research institutes,
other governmental organizations, utilities and MieP (NNSA) itself. The Advisory Committee has on
the average 10 assembly meetings a year and orteagneéthe whole committee a year. The experts of
the MEP (NNSA) and NSC that were interviewed resddhat the work of the Advisory Committee is
important. It was emphasized that the memberse®iiivisory Committee coming from utilities are not
representing their utilities but are there as eteper

The process followed by the MEP (NNSA) to carry thé review and assessment is as follows:

- the concerned division of the headquarters of MENSA) receives the initial application from
the licensee. Then a draft work order is prepasethb nominated project manager to be sent to
one of the TSOs;

- after preparation of the draft work order, the pobjmanager arranges a meeting with the
appointed TSO and discusses the review plan;

- the TSO appoints a person responsible for coorndmalf its internal work. He is also responsible
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for informing the MEP (NNSA) headquarters projecmager about the progress of work;

- during the review, the TSO may need additional rimfation from the licensees to complete the
review. The MEP (NNSA) headquarters project manag#rarrange review meetings with the
licensees at the request of the TSO whenever emjuDepending on the issue, one to three
rounds of questions and answers are needed anchitypiwo review meetings and one issue
meeting with the applicant are arranged; and

- when the review and assessment has been completbd B SO, a draft of the Safety Evaluation
Report is discussed with the MEP (NNSA) project ager after which the final report is sent to
the headquarters of MEP (NNSA).

The project manager of the MEP (NNSA) is in chatgeprepare a summary report concerning the
application and review findings. After approval ttne head of the Division, the Safety Evaluation étep
together with the summary report prepared by tligept manager is sent to the Director General for
decision-making. The DG of the NSC is involvedhie MEP (NNSA) headquarter's meetings where the
major licensing decisions are discussed.

When the review and assessment involves grantiegdies (construction, first fuel loading, operatipn
or is otherwise especially important, the outcoroésthe review are discussed with the Advisory
Committee and with other state, regional or locdharities in accordance with the regulations.

Public participation is possible in case of Envirental Impact Reports, which are placed on www-page
for public consultation for seven days according tate law.

The final decision, granting or denying the applaa is then communicated to the licensee by meéns
an official letter.

Concerning the review of the PSAR and FSAR NSColkowing closely the US NRC practices as
concerns the review process. The PSAR has to badew for review at least 12 months before first
concreting pour and the FSAR 12 months before fiirsk loading. As an example the different phades o
the AP 1000 regulatory review were discussed thgithuin the interviews. In the case of AP 1000 the
review was performed by the NSC in 12 months.

On overall level the use of TSOs is well managed lggarly plan and contracts made with TSOs.

The process adopted by the MEP (NNSA) for the weva@d assessment is considered to be generally
consistent with international practices.

6.1.2. Resources and competence

The current technical capability for review andesssnent lies on TSOs. The project manager of the
headquarters of MEP (NNSA) must be capable to medwmmary reports, based on the work of the
TSO, which consider all applicable regulations. Flegadquarters MEP (NNSA) is responsible for the
decision-making and it should have within its owafsa core competence for that.

The main TSO, NSC, which is directly affiliatedttee MEP (NNSA), is rapidly increasing its resources
In the beginning of this year they had in theirdivisions a staff of 230 people and by the enchidf year
they intend to have about 300 and by the end of 2@but 600. In the long term, by 2020, they ptan t
have a staff of 1000-1200. The staff size by 2@ people has been approved by the State Council
which means that the funding is secured for ths fohase. The plan to increase the number of istaff
based on comparisons that they have made with faneign regulatory organizations, especially those
USA, France and Korea.

Some experts that were interviewed were of theiopithat the planned number of staff by the end of
2012 (600) is not adequate taking into accountctredlenges ahead and that additional resources from
universities and research institutes are neededy already had initiated preliminary discussionghwi
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these organizations which are eager to participatkese activities. The funding from the MEP (NNSA
to the NSC has to be secured for this purpose.

The experts from the NSC that were interviewednestitd that about one third of the increase of staff
would come directly from universities. For thesewoemers, an initial training programme which
comprises two months initial training and six maném-the-job training at a site was not considéodake
very comprehensive.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: GRS Part 1- Requirement 11: Competence for safety states th The government
shall make provision for building and maintaininget competence of all parties having
responsibilities in relation to the safety of fée#ls and activities.”

(2) BASIS: GRS Part 1 - Requirement 11: Competence forsafety §2.38 states that
“Development of the necessary competence for theatape and regulatory control of
facilities and activities shall be facilitated blyet establishment of, or participation in, centres
where research and development work and practipglieations are carried out in key areas
for safety:

(3) BASIS: GRS Part 1 - Requirement 18: Staffing and ampetence of the regulatory body
states that“The regulatory body shall employ a sufficient nianbf qualified and competent
staff, commensurate with the nature and the nurobé&cilities and activities to be regulated,
to perform its functions and to discharge its rasqbilities.”

R20 Recommendation: The headquarter MEP (NNSA) should ssess its current and future
needs for internal technical expertise consideringspecially its decision-making functions.

6.1.3. Analytical methods

The use of analytical methods in the review anceessaent as concerns different NPP designs was
discussed thoroughly with experts from the NSC. Each design that is in operation or under
construction the NSC attempts to perform independenification analyses for deterministic accident
analyses. For the AP 1000 and EPR design, no swalises were performed in the construction license
phase but are planned to be performed in the opgratense phase. As concerns the AP 1000, the
accident analysis computer codes to be used willebeived from the US NRC based on a contract.
Concerning the EPR, the codes have not yet beallyfiselected. Codes are available for Generation |
design and the VVER. Codes are available alsoadiotogical consequence analyses.

Analyses related to the power uprates of the Gépardl reactors were discussed. In some cases the
margins to acceptance criteria were rather smatlaveful examination and review including uncettain
analyses concerning power uprates is important.

For the HTGR and fast reactors as well as for rebe@actors the NSC does not have applicable tools
perform independent verification analyses. It wé& asaid that there are not adequate resources to
perform all the analyses with different codes thatNSC would like to do.

NSC has a separate budget for accident analysiputemcodes. They also have a budget to design and
construct simulators to train their own staff andverify the EOPs of the NPPs. The first one wél &
Generation Il simulator and AP 1000 and EPR wéirtffiollow.

To be able to develop methods and tools for re\aed assessment activities, research is needed. The
next five year State research plan is being deeel@s the moment and the MEP (NNSA) together with
the NSC are preparing the nuclear safety reseamdhgp it. The focus of that programme will be on
advanced reactor designs and especially on expetaneerification of the safety of the planned powe
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increase of the AP 1000.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: GRS Part 1 - Requirement 25: Review and assement of information relevant to
safety states that“The regulatory body shall review and assess refgvimformation —
whether submitted by the authorized party or thedee, compiled by the regulatory body, or
obtained from elsewhere — to determine whetherlitiesi and activities comply with
regulatory requirements and the conditions spedifie the authorization. This review and
assessment of information shall be performed goauthorization and again over the lifetime
of the facility or the duration of the activity, apecified in regulations promulgated by the
regulatory body or in the authorization.”

(2) BASIS: GRS Part 4 - Requirement 18: Use of computer codes states th&Any
calculational methods and computer codes used m ghfety analysis shall undergo
verification and validation.”

S21 Suggestion: NNSA should perform appropriate conformtional analysis and verification
for nuclear facilities accident analyses in the catruction license phase, where possible
acquiring adequate tools.

6.1.4. Specific assessments
Probabilistic Safety Assessment (PSA)

The safety of the Chinese nuclear power plantesassentially on a deterministic approach baseteon
concept of defence in depth using conservativerag8ans and analytical methods to meet acceptance
criteria. As a complement to the deterministic apgh, probabilistic safety assessments are used to
evaluate the risk arising from the facilities. Feach type of reactors to be constructed in Chima, t
licensee has performed a reference PSA. For opgragiactors, a summary of the reference PSA is
included in the safety analysis report compiledReriodic Safety Review. For future reactors, rssof

a reference PSA are mainly used to optimize thggdes

To review PSAs and to perform sensitivity analygesNSC has a Swedish code. The plant models are
provided by the licensees. The PSA is used mosthassess the design of nuclear facilities. Risk-
informed applications of PSA such as inspectioestjrig etc. have not yet been developed.

The MEP (NNSA) published the Code on safety of eacpower plant design and the Code on the safety
of nuclear power plant operation in 2004, and asdel guidelines for safety evaluation and veriforat

on probabilistic safety analysis in 2006. This year 2010, the MEP (NNSA) published a Policy
Statement on "Probabilistic safety analysis in eaclsafety in the field of application" for trial
implementation. This policy document notes the ingoace of the Defence in Depth and emphasizes the
importance of understanding risks in decision-mglkind the quality of PSA. It is supposed to provide
the basis for the Chinese nuclear regulatory bodgnprove the efficiency of nuclear safety reguatilt

is suggested that the MEP (NNSA) should establismid and long term plan to develop an
implementation plan programme on the use of riskgims, especially as concerns PSA applications and
in the area of nuclear regulation.

Related to the PSA, the requirements in the reigmatand the actual practices were discussed. st wa
found out that Level 3 PSAs for internal and exé¢events are required in HAF 102, but in practinky
Level 1 analyses for internal events are requesihis practice is based on the Evaluation Prinsiple
issued by the MEP (NNSA) for this kind of review$ie Evaluation Principles are also discussed i® Ch.
Regulations and Guides.



These applications could cover risk-informed Limgti Conditions for Operation (Technical
Specifications), risk monitoring and maintenancanping, risk-informed in-service inspection and
testing etc. Mid and long term plans should be tigpezl to implement these regulations.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: GRS Part 1 - Requirement 25: Review and assement of information relevant to
safety states that“The regulatory body shall review and assess refgvimformation —
whether submitted by the authorized party or thedee, compiled by the regulatory body, or
obtained from elsewhere — to determine whetherlitiesi and activities comply with
regulatory requirements and the conditions spedifie the authorization. This review and
assessment of information shall be performed goauthorization and again over the lifetime
of the facility or the duration of the activity, apecified in regulations promulgated by the
regulatory body or in the authorization.”

R21 Recommendation: In developing safety guides, reguians and Evaluation Principles
MEP (NNSA) should ensure that there are no conflict

(1) BASIS: SSC-3 82.22 states th: “PSA can provide useful insights and inputs forivas
interested parties, such as plant staff (managemmmd engineering, operations and
maintenance personnel), regulatory bodies, desgaad vendors, for making decisions on:

(a) Design modifications and plant modifications;

(b) Optimization of plant operation and maintengnce
(c) Safety analysis and research programmes;

(d) Regulatory issues.”

S22 Suggestion: The MEP (NNSA) should consider develamy guidance concerning the use of
PSA for key applications, and should consider staig to risk-inform its own regulatory
functions to optimize regulatory activities and deelop an implementation programme for
that purpose.

(1) BASIS: SSC-3 §2.22states tha “as plant staff (management and engineering, openst
and maintenance personnel), regulatory bodies,gihess and vendors, for making decisions
on:

(a) Design modifications and plant modifications;

(b) Optimization of plant operation and maintenance
(c) Safety analysis and research programmes;

(d) Regulatory issues.”

GP6 Good practices: The MEP (NNSA) supports the wide use of PSA by issuing a RSolicy
Statement.

Event assessment and operating experience feedback

In the case of a significant incident at a nuclaaility the MEP (NNSA) will send a team of expetts
assess the causes of the incident and the situatithre facility. The members of the group are fritv

MEP (NNSA) headquarter, MEP (NNSA) regional offiaed the NSC. The group can interview the
manager of the facility and for example the contamm operators. The assessment report is discussed
with the utility and finally the MEP (NNSA) makesdgcision concerning the corrective actions need to
be taken. The procedure for non-routine inspectisnfllowed. The assessment focuses on technical
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issues.

The MEP (NNSA) has defined in their regulations wheports the licensee has to send to the MEP
(NNSA) concerning commissioning and operation dflear facilities. The ways of reporting events are:

- oral notification within 24 hours;

- written notification in three days;

- event report in 30 days; and

- accident report in an emergency condition.

The NSC reviews the incident reports for the MER®M). The NSC also has a database concerning all
incidents that have taken place in China. Theygoerfanalyses based on this data to find recurring
incidents and they propose to the MEP (NNSA) Infation Notices to be sent to all utilities in China.
The NSC also reviews incident reports from othemtoes.

The industry has its reporting requirements andtalshse, which they assess separately from the MEP
(NNSA). The CAEA has organized a special committedecide which incidents should be reported to
the IAEA. The chair of the committee is from the EA and the MEP (NNSA) participates in the
committee meetings. As noted in section 2.2 of iyort, CAEA is the National IRS Coordinator.

China also participates in many international aktis concerning operating experience feedback.

The NSC collects information concerning significantidents and assesses the information in the
database regularly. Based on these assessmentiN8® prepares Information Notices to be sent & th
licensees concerning lessons to be learned fromabipg experiences.

Organizational and Safety Culture assessments

The MEP (NNSA) is not performing any specific sgfetilture assessments. It was discussed that some
utilities have asked IAEA to perform some safetyture related missions. Within the NSC there is a
division to review QA systems. All these QA expen@ve a technical educational background. For
reviewing human factor issues another TSO, Hunagir€ering Institute is used.

Safety Indicators

The NSC has in trial use a safety indicator systemch is similar to NRC's indicator system. All
Chinese NPPs report to that system.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: GSR Part 1- Requirement 11: Competence for safety states tr “The government
shall make provision for building and maintaininget competence of all parties having
responsibilities in relation to the safety of fée#ls and activities.”

S23 Suggestion: The MEP (NNSA) should consider ensuringhat they have adequate
capability to review human factors and safety cultee related issues in the light of the
nuclear industry expansion.

6.2. RESEARCH REACTORS

The PRC research reactor programme consists ofadiBties. Some of them were licensed before the
foundation of MEP (NNSA). For these facilities, MERNSA) performed a retroactive assessment of
these facilities against current safety regulatidfsrthermore, these research reactors go through a
license extension review every five years. Theceglsing involves a periodic review of the facility
including an assessment against current regulatiims research facilities licensed after the mi@a

are licensed for 20 years. Following the first Hans of operation, these facilities also perforriexte
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periodic reviews. After the 20 years, these resesractors are also subject to the 5 year licemisewal.
This practice of evaluation of research reactoesresy current requirements is highly appreciatedhigy
IRRS Review Team.

6.3 FUEL CYCLE FACILITIES

The Safety Analysis Report (SAR) is one of the mimgtortant documents of a nuclear facility andng o
of the principle documents establishing the licegdvasis of a fuel cycle facility. The SAR is metmt
give a detailed demonstration of the safety offtudity, thus it should reflect all important mddiation
in the facility configuration that may have safatyplications. Yet no provisions are in force to ugq
periodic or occasional revision of the SAR docuraent

Regular revision of the SAR could make this docunmeare closely reflect the actual safety of thd fue
cycle facilities thus contributing to a more eféiot supervision of the facility.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: NS-R-5, 82.15 states thi “The licensing documentation shall be maintairesad
updated during the operational lifetime of the h&gion the basis of the experience and
knowledge gained and in accordance with the regmatequirements, with account taken of
modifications to the facility.”

R22 Recommendation: MEP (NNSA) should require the updahg of the SAR of fuel cycle
facilities on a regular basis as well as followingmportant modifications that have an
effect on the safety of the installation.

According to the information provided by MEP (NNSggfety analyses of fuel cycle facilities are to be
reviewed and assessed by the Nuclear and Radigafety Centre (NSC), the internal TSO of MEP
(NNSA). In the course of the discussions betweenl®#RS Review Team and the MEP (NNSA) staff it
became clear that for lack of internal resourceseverelated criticality calculations are performiey
contractors outside NSC. The contracting orgaropaiientified by NSC is the China Institute of Atem
Energy, the main research institution of CNNC. CNICthe operator of several nuclear fuel cycle
facilities.

The outsourcing practice of NSC in case of thacality calculations may not exclude the possipibf
conflict-of-interest and so may raise the shadowdofibt on the independence of the verification of
calculations submitted by the licensee.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: NS-R-5, 83.4 states tha“To be effective, the regulatory body shall be pded with
the legal powers and statutory authority necesstryensure that it can discharge its
responsibilities and perform its functions. Suchwprs normally include the authority to
review and assess safety information submitted H®/ aperating organization in the
authorization process and to administer the reléveegulations, including carrying out
regulatory inspections and audits for compliancehwine regulations, taking enforcement
actions, and providing information to other commeteuthorities and to the public, as
appropriate.”

(2) BASIS: GS-R-Partl, 84.9 states tha“To maintain its effective independence, the returia
body shall ensure that in its liaison with inteexbtparties it has a clear separation from
organizations or bodies that have been assignedoresbilities for facilities or activities or
their promotion”
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

R23 Recommendation: MEP (NNSA) should make the necessasteps to provide adequate
resources in order to make it able to perform all he assessment and review work
necessary to support the MEP (NNSA)’s regulatory suervision of fuel cycle facilities,
especially for spent fuel facilities. Analyses praded by organizations outside of the
regulatory body should be ensured to be independent the nuclear operators.

Periodic safety reassessment of fuel cycle faedliis necessary in order to confirm that the licens
documentation of the facilities remained valid avé been properly modified since the latest remisio
Such reviews shall be the bases for the safe agdioperation of the facilities. Although MEP (NNSA
introduced the practice to require periodic safetyiew as part of the operating license conditions,
corresponding regulation has so far entered intefo

Furthermore, licensees need regulatory guidandewasto perform the safety review, but no respective
guidance is yet available.

A legally binding time-frame for performing periadsafety review of fuel cycle facilities may highly
contribute to the effectiveness of the regulatanyesvision of these facilities. Regulatory guidancethe
recommended way of performing PSR may help theiee to cope with the regulatory requirements.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: NS-R-5, §89.68 states thi “The operating organization shall carry out a $gmatic
reassessment of the safety of the facility at magultervals, and in accordance with national
regulatory requirements, to deal with the cumulkatieffects and implications of ageing,
modifications, technical developments, operatingpeeilence and changes in the site
characteristics.”

S24 Suggestion: MEP (NNSA) should consider setting redgrements on the frequency of the
periodic safety review of fuel cycle facilities andhe issuance of regulatory guidance on
periodic safety reviews for fuel cycle facilities.

6.4. INDUSTRIAL, MEDICAL AND RESEARCH FACILITIES

For the control of radiation sources, review anseasment is done primarily within the authorization
process.

For Category | sources, review and assessment de iog MEP (NNSA). The review and assessment
process is a formal, documented process triggeyetMBP (NNSA). The result of such review and
assessment is sent back to MEP (NNSA) which witistdber it in making its regulatory decision.

For sources authorized by the Provincial EnvirontaleRrotection Administration Bureau (provincial
EPB), review and assessment is mainly made by ER&B. If needed, technical support by external
experts is sought. The IRRS Review Team was infdrthat the external experts have to be registered,
and a database is maintained for those externaresxpndividuals wishing to be external expertgehto
apply for registration in the respective provincEPB and their application will be assessed before
registration. However, this procedure is not egeivato formal recognition.

According to article 30 of the regulations no. 44B,authorized facilities have to submit an annaedf-
assessment report to MEP (NNSA), its regional effior the provincial EPB as applicable. This self-
assessment report will be reviewed and assessleaviiody a formal review and assessment procedure.
The requested content of the self-assessment rapdrthe details of the review and assessmentare i
accordance with a graded approach.



RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: BSS Definition of qualified expert:“ An individual who, by virtue of certification by
appropriate boards or societies, professional lices or academic qualifications and
experience, is duly recognized as having expeitise relevant field of specialization, e.g.
medical physics, radiation protection, occupatiomalth, fire safety, quality assurance or
any relevant engineering or safety specialty.”

Suggestion: The MEP (NNSA) should consider to esthéh procedures for formal

S25 recognition of external experts in the field of radation protection.

6.5. WASTE FACILITIES

In general the procedures for application, reviewd assessment, license issuing, information which
needs to be submitted to MEP (NNSA) are definetRinles for the Implementation of Regulations on
the Safety Regulation for Civilian Nuclear Institbdas — Part One: Application and Issuance of Safet
License for Nuclear Power Plant” (HAF001/01).

National law in China requires that an environmemgact report (EIR) be prepared for each licegsin
step in the development of a near surface disgasaity, namely for siting, construction, operatiand
closure. The EIRs must be prepared by certifiechrmmptions. Details on the content and structure of
EIRs (which includes the safety case) are sumnurineregulatory guidelines. The content of the
disposal EIR for near surface disposal facilitias be found in guideline HJ/T 5.2-93.

The MEP (NNSA) process for review and assessmelitarfsing submissions for waste-related facilities
includes review by an MEP (NNSA) inter-divisionatpert review committee that evaluates the EIR
together with the recommendations of the TSO ferise conditions. The committee provides feedback
to the TSO and they make recommendations to theANdSision makers.

The China Institute of Radiation Protection (CIRRhjch is certified by MEP (NNSA), prepared the EIR
for the operational license application for the @Gg@ong Beilong Solid LILW Disposal Site. Responsibl
staff within CIRP are certified (by MEP (NNSA)) fareparation of EIRs for near surface disposal of
radioactive. In 2005, Nuclear and Radiation Safééntre (NSC) reviewed the EIR for the operational
license application for the Beilong disposal fagiand provided a final review report to MEP (NNSA)

As part of their review and assessment, NSC peddroontrol calculations. Other approaches to pevid
independent confirmation of the applicant’s safatalysis include use of independent experts (esing
specialized consulting companies) or internatiquegr review services such as those provided by the
IAEA.

It should be noted that CIRP also functions as @ 1@ MEP (NNSA) in the development of regulations
and guides. Hence, CIRP both prepares EIRs onfoahaperators of waste management facilities and i
involved as a TSO in the formulation of regulaticared guides for MEP (NNSA). Although there is
functional separation within CIRP there is no fokmpaocedure for preventing a conflict of interest
between these two areas.
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7. INSPECTION

7.1. NUCLEAR POWER PLANTS

The inspection programmes for the operating nug@earer plants and the new plants under construction
are overseen by MEP (NNSA). These inspections anglucted by individuals at each nuclear power
plant site, termed resident inspectors, inspedtor the regional office in which the nuclear povpéant

is located, and specialist inspectors from the MERSA) Headquarters. There are six regional offices
which have one division that has responsibility iftgpection of the nuclear power plants locatediwit
that region.

The programmes also define the functions for reletsaanches of MEP (NNSA), and include inspection
of manufacturers of certain specified safety eq@pimn

Daily inspection are performed by the resident @t$prs; routine inspections and non-routine ingpest
are normally organized by MEP (NNSA) Headquarted @s regional office , supported from the
Technical Support Organizations (TSOs) in Chinagiéded.

The inspection programme is systematic and vewyctired in the law and regulation, a programme
document, an annual inspection plan for each nugbeaver plant (NPP) or construction site, and
inspection procedures. The programme documentidlesavho performs inspections, the frequency, and
the type or general category of inspections thatighbe conducted during each phase of operatian of
nuclear power plant (e.g., construction, operatid@;ommissioning, etc.). The general programme is
supported by an annual plan for each NPP or umeunonstruction. These programmes and procedures
are focused on the technical items to inspect antesprovide guidance for examining NPP programmes,
which are related to identifying and correctinglgems, establishing a safety first culture, otleehnical
programmes etc. Individual inspections are verydhgh and address the key safety issues identified
the guidance and procedures. The inspectors hafeftened access to the licensee facilities and
information needed to successfully complete inspest and to independently examine licensee
operations and construction activities.

MEP (NNSA) also has a programme for inspection ahufacturers of specific safety components for
quality assurance. These are targeted to thosecéimabe inspected within the staff resources im&hi
However MEP (NNSA) issues registrations to a langenber of manufacturers implemented in foreign
countries, and seldom performs inspection of th&&EP (NNSA) relies on the conclusion of the
supervision report of the operator, who performalitppassurance actions. Use of risk informatiool ie
limited.

MEP (NNSA) has a training programme for inspectors inspection techniques and some selected
technical areas such as reactor operations andagontraining. Upon completion of the programmel an
development, the inspectors are required to pagxamination for certification. There is no systéma
programme for training and development of experspéctors. There is a significant increase in voad|

for inspection in China due to construction andnpkd construction for multiple new nuclear power
units. Inspector resources have been approvediessithe new workload, but recruiting has not ginbu
the level of on board inspectors to that appro®etruitment and retention of inspectors with exgrese

is difficult in the country, due to competition withe utilities or operators of the NPPs for insexh
hiring of individuals. These facts create an envinent where there are not sufficient inspectorsetp
pace with the inspections needed for a large sawiplerification of operating or construction actso
There are not sufficient numbers of experts orsta#f in the headquarters of MEP (NNSA) and NSC, so
there is a need to rely on external experts froneT SOs. The inspection programme and expertise in
NNSA provides comprehensive direction and inspestifocused on the right issues and with the right
perspective on safety significance in the areasdgoekamined, but there is a limited experiencenovk

the areas to inspect in areas that are not deddnitee programme or procedures.

61



MEP (NNSA) has a programme for sharing informatonong inspectors and with NPP operators. The
information includes lessons learned from eventd arspection findings. The programme is very
thorough within the regional office and among thepectors at each site. There is also a planned
approach to gather all the inspectors togethettiomeper year in MEP (NNSA) Headquarters for sharin
of information and feedback. There is also an ahmeseting with representatives of NPPs, the Regiona
Offices and MEP (NNSA) Headquarters for each NPBhare information and to provide feedback in
areas where the programme could be enhanced. §hafrimformation between Regional Offices is
limited and not as systematic as within an offiGeneric issues are identified and communicated to
NPPs, in response to events or specific inspediratings that may be applicable on a universal 9asi
Processes need to be developed to enhance interalatboperation.

MEP (NNSA) managers and inspectors are timely &odough in follow up on events and inspection
findings. The approach is graded, with the moshiB@ant safety items receiving the most attention.
Communication of findings is clear and open with licensee. Inspection reports are comprehenside an
include key messages on what was inspected, teéysafnificance, what needs to be corrected. NNSA
has clear guidance to seek feedback from the keemsior to finalizing the findings and requesting
action.

While in a manufacturing plant, MEP (NNSA) combinespections of manufacturer and the operator in
charge of the supervision of the manufacturer. Thespection of manufacturers cover both the
manufacturer and the operator. MEP (NNSA) inspecteports keep separate conclusions dedicated and
sent to each party.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: GSR Part 1 Requirement 18: Staffing and comgtence of the regulatory body -
84.13 states that‘A process shall be established to develop andnta@m the necessary
competence and skills of staff of the regulatorghh@s an element of knowledge management.
This process shall include the development of aiBpdéraining programme on the basis of an
analysis of the necessary competence and skille ffaining programme shall cover
principles, concepts and technological aspectswadl as the procedures followed by the
regulatory body for assessing applications for authation, for inspecting facilities and
activities, and for enforcing the regulatory recgrinents.”

(2) BASIS: GS-G-1.3 83.17 states thi “The regulatory body, including a dedicated support
organization if appropriate, should have staff chjgaof performing the activities needed for
its inspection programme or, if outside consultaate used, staff capable of adequately
supervising the consultants’ work and independesibluating its quality and the results.”

S26 Suggestion: MEP (NNSA) should enhance its traininggrogramme for inspectors and
experts; the enhancement would provide knowledge arexperience in all areas of safety,
security, radiation protection and the environmentthat inspectors oversee during the
lifecycle of the plant.

GP7 Good Practice: The MEP (NNSA) training programme fa inspectors includes simplified
reactor behaviour simulation training as well as Icensee provided material on site
equipment and systems.

(1) BASIS: GSR Part 1, Requirement 15,Sharing of operating experience and regulatory
experience,states that “The regulatory body shall make arrangements forlysis to be
carried out to identify lessons to be learned fraperating experience and regulatory
experience, including experience in other Statex] #or the dissemination of the lessons
learned and their use by authorized parties, thgulatory body and other relevant
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

R24

S27

1)

(@)

®3)

(4)

authorities”

Recommendation: MEP (NNSA) should enhance the prose of review, analysis and
sharing of operating experiences. This includes shag of experience amongst the
regions. This process should include appropriate nams of sharing information amongst
the regulatory body and operating organizations. Tk regulatory body should consider
the development of a database to facilitate managemt of follow up actions, trending,
accessing to information as part of overall knowlege management.

Suggestion: MEP (NNSA) should formalize a mentoringorogramme to build expert
knowledge and skills of inspectors in order to aidhe inspectors in areas which are not
covered by procedures. This mentoring programme shid extend beyond the initial
inspector certification training programme.

BASIS: GSR Part 1 — Requirement 29: Graded approacho inspections of facilities and
activities - 84.50 states thatThe regulatory body shall develop and implememragramme

of inspection of facilities and activities to canfi compliance with regulatoryequirements
and with any conditions specified in the authoi@at In this programme, it shall specify the
types of regulatory inspection (including schedulegspections and unannounced inspections),
and shall stipulate the frequency of inspectiond e areas and programmes to be inspected,
in accordance with a graded approach.”

BASIS: GSR Part 1 — Requirement 29: Graded approacho inspections of facilities and
activities - 84.53 states thatIn conducting inspections, the regulatory body Ehahsider a
number of aspects, including:

— Structures, systems and components and materiplsriant to safety;
— Management systems;
— Operational activities and procedures;
— Records of operational activities and results ohitaring;
— Liaison with contractors and other service provister
— Competence of staff;
— Safety culture;
Liaison with the relevant organization for jointspections, where necessary.”

BASIS: GS-G-1.3 84.3 sttes that “The regulatory body shall establish a planned and
systematic inspection programme. The extent to hwimspection is performed in the
regulatory process will depend on the potential magle and nature of the hazard associated
with the facility or activity.”

BASIS: GS-G-1.3 84.4 states that“Regulatory inspection programmes should be
comprehensive and should be developed within theratbvregulatory strategy. These
programmes should be thorough enough to providégyh level of confidence that operatars
are in compliance with the regulatory requiremeatsl are identifying and solving all actual
and potential problems in ensuring safety. Theaotipn programme should be developed so
that the regulatory body can determine whetherdperator has a functional self-assessment
system of high quality and is conducting its atigi in accordance with its own established
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

S28

1)

(@)

®3)

procedures for ensuring that regulatory objectia@sl requirements are met.”

Suggestion: MEP (NNSA) should look for ways to enlmce the sharing of detailed
inspection procedures and their application amongsthe regional offices, especially for
new construction inspections. Detailed inspectionrpcedures would provide guidance on
what to inspect from the significance perspectiveotinspectors without detailed technical
expertise.

BASIS: GSR Part 1 — Requirement 29: Graded approacho inspections of facilities and
activities - 84.53 states thatIn conducting inspections, the regulatory body shahsider a
number of aspects, including:

— Structures, systems and components and materiplsriant to safety;
- Management systems;
— Operational activities and procedures;
— Records of operational activities and results ohitaring;
— Liaison with contractors and other service provister
— Competence of staff;
— Safety culture;
Liaison with the relevant organization for jointspections, where necessary.”

BASIS: GS-G-1.3 82.3 states th: “Regulatory inspection is performed to make an
independent check on the operator and the statheofacility, and to provide a high level of

confidence that operators are in compliance with flafety objectives prescribed or approved
by the regulatory body. This should be achieveddnfirming that:

(a) All applicable laws, regulations and licencenddions and all relevant codes, guides,
specifications and practices are complied with;

(b) The operator has a strong and effective manageémgood safety culture and self-
assessment systems for ensuring the safety oh¢higyfand the protection of workers, the
public and the environment;

(c) The required quality and performance are achtand maintained in the safety related
activities of the operator and in the structuregstems and components (SSCs) of the facility
throughout its lifetime;

(d) Sufficient numbers of personnel, who have #eessary competences for the efficient and
safe performance of their duties, are availableathttimes and throughout all stages of the
facility’s lifetime;

(e) Deficiencies and abnormal conditions are idiéedi and promptly evaluated and remedied
by the operator and duly reported to the regulatbogly as required;

() Any other safety issue that is neither spetifie the authorization nor addressed in the
regulation is identified and appropriately considdr’

BASIS: GS-G-1.3 84.14 states thi “Before an inspection is carried out, the inspentio
personnel should be thoroughly prepared for thé.tdhe type of preparation will depend on
the type and method of inspection. Preparation melyjde a review of the following:
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

—regulatory requirements relating to the inspectawea;

—past operating experience relating to the inspectrea;

—findings of previous inspections and enforcemetibias relating to the inspection area;
—past correspondence between the regulator andgkeator relating to the inspection area;
—the safety documentation and operational limitd eonditions;

—documentation on operation and design for thdifagi

—the operator's management procedures and quadyi@nce programme.”

S29 Suggestion: MEP (NNSA) inspectors should considerxeending the scope of review of
NPPs to include how the licensee manages technipabcesses and programmes in detail.

S30 Suggestion: MEP (NNSA) should consider developing database of inspection findings,
to be shared within the entire NNSA.

(1) BASIS: GSR Part 1 — Requirement 29: Graded approacho inspections of facilities and
activities - 84.53 states thatIn conducting inspections, the regulatory body kbahsider a
number of aspects, including:

— Structures, systems and components and materiplsriant to safety;
— Management systems;
— Operational activities and procedures;
— Records of operational activities and results ohitaring;
— Liaison with contractors and other service provister
— Competence of staff;
— Safety culture;
Liaison with the relevant organization for jointspections, where necessary.”

(2) BASIS: GS-G-1.3 84.5 states th: “Different methods may be used in establishing or
modifying an inspection programme, with associgtedrities, to achieve the objectives of
regulatory inspections. The regulatory body sharddsider the following:

—the results of previous inspections;

—the safety analysis performed by the operator #red results of regulatory review and
assessment;

—performance indicator programmes or any otheresysttic method for the assessment of the
operator’s performance;

—operational experience and lessons learned froeraimg the facility and other similar
facilities as well as results of research and depeient;

—inspection programmes of the regulatory bodiestliver States.”

S31 Suggestion: MEP (NNSA) should continuously improvand implement the programme of
safety performance indicators for utilities and enare that staffs are trained in their use.



RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1)

S32

1)

()

®3)

S33

BASIS: GSR Part 1- Requirement 11: Competence for safet- 82.36 states the “The
government:

— shall stipulate a necessary level of competencepfsons with responsibilities in
relation to the safety of facilities and activities

— shall make provision for adequate arrangementsHerregulatory body and its support
organizations to build and maintain expertise ine tllisciplines necessary for
discharging the regulatory body’s responsibilitiagelation to safety;

— shall make provision for adequate arrangements loilding, maintaining and
regularly verifying the technical competence of goers working for authorized
parties.”

Suggestion: MEP (NNSA) should consider optimizinghte practice of rotating resident
inspectors among sites to allow sufficient time abne site in order to stabilize the
experience level but not too long to suffer regulaty capture.

BASIS: GSR Part 1- Requirement 11: Competence for safet- 82.36 states the “The
government:

— shall stipulate a necessary level of competenceptrsons with responsibilities in
relation to the safety of facilities and activities

— shall make provision for adequate arrangementgHerregulatory body and its support
organizations to build and maintain expertise ine tldisciplines necessary for
discharging the regulatory body’s responsibilitiagelation to safety;

— shall make provision for adequate arrangements lailding, maintaining and
regularly verifying the technical competence of goers working for authorized
parties.”

BASIS: GS-G-1.3 84.8, states thi “Arrangements should be made to ensure that advaht
staff of the regulatory body can fully contribute the planning of inspections and in
particular, if the offices of the regulatory bodsealistributed over a wide area, that resident
inspectors are involved in the planning processs Will ensure the best use of the skills and
knowledge of its staff.”

BASIS: GS-G-1.3 84.14 states thi “Before an inspection is carried out, the inspentio
personnel should be thoroughly prepared for thé.td$e type of preparation will depend on
the type and method of inspection. Preparation melyjde a review of the following:

—regulatory requirements relating to the inspectioea;

—past operating experience relating to the inspectrea;

—findings of previous inspections and enforcemetibias relating to the inspection area;

—past correspondence between the regulator andgkeator relating to the inspection area;

—the safety documentation and operational limitd eonditions;

—documentation on operation and design for thdifgci

—the operator's management procedures and quadisyiince programme.”

Suggestion: MEP (NNSA) should consider using techeal support organizations
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

consistently to contribute to the development of 8 specific inspection guides.

MEP (NNSA) issues registrations to manufacturessfforeign countries. MEP (NNSA) seldom inspects
manufacturers and relies on the supervision repbthe related operator in order to ensure that the
license can be maintained.

Each imported component from a foreign manufactumelergoes a safety check when entering the
Chinese territory.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: GSR-partl Requirement 27 states the The regulatory body shall carry out
inspections of facilities and activities to verifyat the authorized party is in compliance with
the regulatory requirements and with the conditigmeacified in the authorization.

R25 Recommendation: MEP (NNSA) should strengthen the aliting programme in foreign
factories for quality assurance of equipment to besed in Chinese NPPs.

To face the very high demand for human resourcéis appropriate skills in the frame of operation of
NPPs, MEP (NNSA) uses the help of different unftthe administration (NSC, other ministry etc. ...).

Experienced staff from utilities can also be hilgdMEP (NNSA) for a period not exceeding 2 years.
These staff previously belonged to the nucleartgad#fice of the utility so they are well versed in
regulatory functions. Even though they are not usedssess their own utilities, they are still phid
them.

MEP (NNSA) stated an example where a non conforeatietected during the manufacturing of a part
of a steam generator, led to an enforcement action.

In that case, other operators from foreign coustaee customers of the manufacturer involved. MEP
(NNSA) informed other regulatory bodies (South KgrErance) through bilateral annual meetings.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: GSR Part 1 Requirement 15: Sharing of operahg experience and regulatory
experience 83.4 states thdtThe regulatory body shall establish and maintaimeans for
receiving information from other States and fronthauized parties and a means for making
available to others lessons learned from operaBrgerience and regulatory experience. The
regulatory body shall require appropriate corre@iactions to be carried out to prevent the
recurrence of safety significant events. This psscevolves acquisition of the necessary
information and its analysis to facilitate the efige utilization of international networks for
learning from operating experience and regulatoxperience.”

S34 Suggestio. MEP (NNSA) should consider enhancing th sharing of major lessons
learned from manufacturing experience with others.

GP8 Good Practice: MEP (NNSA) has initiated periodic metings between Chinese
manufacturers to promote the exchange of importantmanufacturing information .
7.2. FUEL CYCLE FACILITIES

Operational experience feedback is an importaneaspf enhancing safety during the operation of
nuclear facilities. Operational experience comphisenitial authorization for operation as wellssuld
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be applied during the design of new facilities. Mfitthe regulatory framework of the PRC, fuel cycle
facilities are required to report operational ocences to MEP (NNSA). MEP (NNSA) arranges biannual
meetings of fuel cycle facilities at which operatb experience is discussed. However, there i©nmodl
programme within MEP (NNSA) headquarters to asthese event reports and share these events
amongst the regional offices and other fuel cydeilities. In interviews with MEP (NNSA) regional
office personnel, they would periodically receivdormation on operational events, but there was no
procedures governing this activity. In additionerd was no type of database in which the operdtiona
data was collected.

The lack of formal procedure and infrastructureated to MEP (NNSA) review and assessment of
operational event prohibit the use and benefitperational experience.

Members of the IRRS Review Team had the opportupityitness an inspection held in one of the fuel
cycle facilities. It became apparent via intervieavgl observations that the inspection was followang
well elaborated, detailed inspection plan that @ered every important aspects of the operation and
management of a fuel cycle facility.

The detailed and elaborated inspection plan hggllacontributed to an effective and efficient iaspon
of the facility.

7.4. INDUSTRIAL, MEDICAL AND RESEARCH FACILITIES

Inspections are conducted by the relevant autkeriiie. NNSA, its regional offices or the Provaici
Environmental Protection Administration Bureau (pncial EPB). The MOH or the provincial heath
authorities conduct inspections relating to the icedises of radiation, as well as, occupationglosure
control in all practices, these two inspectiongysée partly address common issues.

The MEP (NNSA) supervises the inspection processrder to ensure consistency of the inspections
conducted by the six Regional Offices. Measurdsiteffect include the use of consistent checkigstd
annual reporting of inspection activities to the RIENNSA). In addition, the MEP (NNSA) visits the
headquarters of the provincial EPB annually anddoots random inspection to facilities regulatedhsy
provincial EPB.

Inspection frequencies are set in accordance wighaded approach depending on the category of the
sources in the facility or activity. For categorysburces, inspection frequencies vary from four
inspections per year to one inspection per yegremging on the type of the practice. For categbty V
sources, provincial EPBs and provincial DoH, asliagble, conduct inspections at least once per year
irrespective of the source category.

Inspection frequencies may vary depending on thpeance of the facility or activity.

During the site visits the IRRS Review Team obsegmmat past inspection findings were followed ug an
corrected. The inspectors used detailed practiceifsp checklists which they followed soundly
throughout the inspections. However, the IRRS Revieam also noticed that conducting an inspection
based on a detailed checklist could potentially idish inspectors’ consciousness to matters not
necessarily covered by the checklists. For exantpke JRRS Review Team observed in site-visits that
some matters related, e.g. for classification ofrkimy area were not fully addressed during the
inspection.

In general, the IRRS Review Team considered thatrtbpections were thorough and were conducted in
a professional manner.
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: GSR Part 1 - Requirement 18: Staffing and ampetence of the regulatory body
states that“The regulatory body shall employ a sufficient nianbf qualified and competent
staff, commensurate with the nature and the nurab&cilities and activities to be regulated,
to perform its functions and to discharge its rasqbilities.”

(2) BASIS: GSR Part 1 - Requirement 18: Staffing and cmpetence of the regulatory body -
84.13 states that*A process shall be established to develop and muairthe necessary
competence and skills of staff of the regulatorydypoas an element of knowledge
management. This process shall include the deveopof a specific training programme on
the basis of an analysis of the necessary competemd skills. The training programme shall
cover principles, concepts and technological aspeas well as the procedures followed by
the regulatory body for assessing applicationsdathorization, for inspecting facilities and
activities, and for enforcing the regulatory recgrinents.

S35 Suggestion: The regulatory body should ensure thathe inspectors’ competencies and
inspection procedures are enhanced so that they regnize matters related to radiation
safety and regulatory requirements if not includedn their inspection checklists.

(1) BASIS: GSR Part I, Requiremert 29 states that“Inspections of facilities and activities shall
be commensurate with the radiation risks associati¢ the facility or activity, in accordance
with a graded approach.”

S36 Suggestion: The regulatory body should consider ophizing the implementation of the
graded approach by adjusting the inspection frequecies and process according to the
category of the sources.

7.5. WASTE FACILITIES

MEP (NNSA) has implemented a systematic inspegbii@gramme for the Beilong disposal facility that
follows a graded approach. The annual inspectioBedbong was announced in advance, on July 14,
2010. The majority of the inspection activities fpemed by MEP (NNSA) inspectors are announced
inspections, however, the programme does providéhéooption of conducting unannounced inspections.
The inspection team consisted of representativesMBP (NNSA) headquarters, MEP (NNSA)
Guangdong regional office, and NSC. The operatahefdisposal facility is the Guangdong Daya Bay
Nuclear Power Environment Protection Co. Ltd.

The inspection team carried out the following atite:
* Reviewed the findings of the previous inspection;
» Examined various records of the operator;
» Inspected the disposal vaults and undergroundrggd|e
» Convened a meeting of the inspection team to faatauindings; and
* Held exit meeting.

The inspection report is planned to be deliveredh® operator within a period of two weeks. The
operator then has to respond to the inspectionnfgsdwithin two months.

The IRRS Review Team inspected records of wastgpeand found that the facility operator does not:
1) maintain a cumulative total of the nuclide-spedifieentory in the disposal vaults; and



2) does not specify on records of waste receipt mdrthe important non-radiological parameters
for the waste (e.g., toxic metals).

Before entering the controlled area of the sitegw@hthe disposal vaults are located), the inspetdam
was provided with protective clothing and persot@simeters. Upon exiting the controlled area, there
was essentially no personnel contamination momitpfe.g., no hand-foot contamination monitor).

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: GSR Part 5 - Requirement 3: Responsibilitie®f the regulatory body §3.8 states
that “To facilitate compliance with regulatory requirents, the regulatory body has to do the
following:..... —Ensure that due consideration is given to nongkdjical hazards
throughout the entire predisposal management obdive waste.”

(2) BASIS: SSR Part5 82.24 states tha“The impact of non-radioactive materials presentain
disposal facility have to be assessed in accordavite national or other specific regulations,
and this may be significant in some cases e.g.sone mining wastes and mixtures of
radioactive waste and toxic wastes. If non-radiogctmaterials may affect the release and
migration of radioactive contaminants from the m@alitive waste, then such interactions have
to be considered in the safety assessment.”

(3) BASIS: SSR Part 5 - Requirement 18: Operation of alisposal facility - 84.35 states that
“All operations and activities important to the sgfef a disposal facility have to be subjected
to limitations and controls and emergency plansendes be put in place. The various
procedures and plans have to be documented andldbementation has to be subject to
appropriate control procedures [19]. The safetyed&ss to address and justify both the design
and operational management arrangements that assl ue ensure that the safety objective
and criteria set out in Section 2 are met. Addiilpiacility specific criteria may be established
by the regulatory body or by the operator.”

R26 Recommendation: The regulatory body should ensurehit due consideration is given to
certain parameters and properties of waste which th operator does not appear to be
reporting, namely:

- a cumulative total of the nuclide specific inverdry of the disposal facility,
- important non-radiological properties of the wase.

(1) BASIS: International Basic Safety Standard 81.23 states the* Registrants and licensees
shall:...(g) provide, as appropriate, at exits froontrolled areas:

(i) equipment for monitoring for contamination &frsand clothing;

(if) equipment for monitoring for contaminationary object or substance being removed from
the area;

(iif) washing or showering facilities; and
(iv) suitable storage for contaminated protectil@lting and equipment;”

R27 Recommendation: The regulatory body should requireghe operator to strengthen their
programme for radiation protection monitoring of the controlled area at the Beilong
disposal facility.
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8. ENFORCEMENT

8.1. NUCLEAR POWER PLANTS

NNSA has a strong enforcement programme, defingdarnaw. Responsibilities and authorities are well
laid out throughout the organization into lowerdedocuments, such as the Inspection Programme
documents for each site. The regulatory documeetimal the authority to issue types of enforcement
actions, follow up and closure of enforcement. MBRRSA) uses a team, consensus process to review
and determine the most appropriate enforcemenprackinspection findings, including enforcement are
provided to licensees in writing after a thoroughiew by the inspectors and managers involved &ed a
discussions with the affected licensee. The systows the licensee’s perspective and views todaed

by MEP (NNSA) during all steps of the process. MBIRISA) has evaluated the generic implications of
findings and distributed the resultant enforcenaaions to other nuclear power plant organizatasia

tool for prevention of similar violations at tho$acilities. The enforcement system in MEP (NNSA)
provides several options for enforcement, basedriting, on the significance of the non-conformance
(i.e., a graded approach). The basis for the sggmte of the actions is clear. The options inclisgaing

of violations, penalties, and the authority to sbotvn the operation of a nuclear power plant if the
situation warrants.

The enforcement process was also assessed thitoeigikdample of the event occurred in a heavy ingustr
company where a non conformance had been detear@igdhe manufacturing of a part of a steam
generator.

MEP (NNSA) follows up thoroughly on corrective acts for enforcement for findings from events or
inspections.
8.2. INDUSTRIAL, MEDICAL AND RESEARCH FACILITIES

The legal basis for enforcement of regulatory reguents related to radiation safety within Chinaeas
up primarily in the Law of the People’s Republic ©hina on Radioactive Pollution Prevention and
Control 2003 and the Regulations on the Safety RPmadection of Radioisotopes and Devices Emitting
Radioactive Rays (the State Council Order No.44€)ed in 2005.

The enforcement options that can be applied forgampliance include but are not limited to:
o orders to correct non-compliance;
0 revoke or suspend a license;
o issue fines; and
0 confiscating sources.

Severe violations may be prosecuted in the coitris. understood that this must be done through the
government public security authorities.

The enforcement actions specified in regulations4d® are classified according to the nature anthef
offences, but not according to the associated tiadiaisk.

The IRRS Review Team was advised that MEP (NNSAQuisently preparing an internal guidance on
enforcement policy to ensure consistent applicatifaie various enforcement measures.

There does not appear to be published summariesretompliances, enforcement actions, prosecutions
commenced, or convictions recorded.

Authorities comprising the regulatory body are emered to take enforcement actions for non-
compliance, and have the power to stop operationsite if significant non-compliance or imminent
hazard is detected or in an emergency. During tigpe an inspector can impose such measure atiér o

71



confirmation from his head quarter. A written ordmmfirming the actions taken will be sent to the
facility subsequently.

Enforcement appears to be divided in accordande negulatory responsibilities. In areas where @aperl
in regulatory responsibilities exists among thdous authorities that collectively make up the tatary
body, potential exists for inconsistency in enfoneat actions.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1)

(2)

R28

(1)

R29

(1)

S37

BASIS: GSR Part 1 - Requirement 35 states the “The regulatory body shall make
provision for establishing, maintaining and retriey adequate records relating to the safety
of facilities and activities.”

BASIS: GSR Part |, req. 15 “Requiremen 15 states that “The regulatory body shall make
arrangements for analysis to be carried out to tifgrlessons to be learned from operating
experience and regulatory experience, includingeeence in other States, and for the
dissemination of the lessons learned and theirhysauthorized parties, the regulatory body
and other relevant authorities.”

Recommendation: Periodically the regulatory body sbuld collect, analyse and
disseminate information on non-compliances and enfoeement actions, in particular to
provide feedback to enhance the performance of thegulatory functions.

BASIS: GS-R-1 Requirement 3( states that “The regulatory body shall establish and
implement an enforcement policy within the leganfework for responding to non-
compliance by authorized parties with regulatoryqugements or with any conditions
specified in the authorization.”

Recommendation: Consideration should be given forhe involvement of all authorities
comprising the regulatory body in the completion ofthe enforcement guide.

BASIS: GSR Part | — para 4.5¢ states that“ The response of the regulatory body to non-
compliances with regulatory requirements or withyamonditions specified in the
authorization shall be commensurate with the sigaifce for safety of the non-compliance, in
accordance with a graded approach. “

Suggestion: Consideration should be given to incled risk-based grading in the
implementation of the enforcement policy for radio&tive sources.
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9. REGULATIONS AND GUIDES

9.1. NUCLEAR POWER PLANTS
9.1.1. Legislation and Regulations

China has established its regulations concernindenau and radiation safety largely by adopting and
adapting IAEA safety standards. The Chinese letslaand regulations cover nuclear power plants,
research reactors, fuel cycle facilities, faciten radioactive waste treatment and disposaleaucafety
equipment, nuclear technology applications, uranftimrium) mining and associated mineral resources
exploitation and application, etc. This providetegislative basis for civil nuclear installationsrging
from selection of site, through design, construgticommissioning and operation, to decommissioning.
China is committed to improve its regulatory systemthe nuclear and radiation safety by reflecting
domestic experiences combined with the latestnatéynal practices.

The regulations system for Chinese nuclear andatiadi safety is structured as a five level framewor
the Act from the People’s Congress, AdministratRegulations from the State Council, Department
Rules, Safety Guides, and Technical Documents. Adie Administrative Regulations, and Department
Rules including Compulsory National Standards am@naatory. Compulsory National Standards are
technical requirements approved and issued by tdwed8rd Administration of the People’s Republic of
China. Safety Guides are recommendatory. TechBicaliments promulgated by relevant departments of
the State Council or their entrusted industriabotigations are referential.

The hierarchy and structure of the Chinese nuckeat radiation safety regulations and guides is
considered to be generally consistent with inteonal practices.

9.1.2. Existing Regulations and Guides

Currently, there exists one Act (Act on RadioactRalution Prevention and Control of the People’s
Republic of China) and relevant Acts (Act on Adrmstrative Licence of the People’s Republic of China,
Act on Environmental Protection of the People’s &#g of China, Act on Environmental Impact
Assessment of the People’s Republic of China,.efbg Act on Atomic Energy of the People’s Republic
of China has been delayed after first draft duadministrative processes requiring consensus among
participating organizations. As the Act provideg tlegal basis by specifying basic safety principles
licensing system and functions and role of différemanizations related to nuclear regulationhigd

be issued as soon as possible.

Regulations specify regulatory scope, regulatotsthrir functions, principles and procedures. Qutye
there exist six regulations (Regulations on Safégulation for Civilian Nuclear Installations ofeth
People’s Republic of China, Regulations on the BaicMaterials Control of the People’s Republic of
China, Regulations on Emergency Management for éduclAccidents at Nuclear Power Plants,
Regulations on Safety and Protection of Radioactbedope and Radioactive Ray Emitting Devices,
Regulations on Supervision and Control of Civil Mae Safety Equipment, Regulations on
Transportation Safety for Radioactive Substancas)ong the above Regulations, the Regulations on
Supervision and Control of Civil Nuclear Safety Huoent was enacted in the beginning 2008. This
measure was taken by Chinese government to camibimanage civil safety equipment supplied to its
nuclear facilities. It requires foreign nuclear gxmpent suppliers to get registration from the MEP
(NNSA).

Departmental Rules are implementation rules, basedhe articles of Nuclear Safety Regulations,
prescribing the approach in details. Currentlyptaltof 25 major departmental rules exist: geneubds
(10), nuclear power plants (4), research react®ysnruclear fuel cycle facility (1), radioactive sta
management (1), nuclear material regulation (1yili@nh nuclear safety equipment regulation (4),
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radioactive isotopes and radiation apparatusedatgu (1), radiation environment (1). Besides réhare
9 other regulatory documents pertaining to Depantaidrules.

Safety Guides elaborate or supplement nuclearysedgtilations to prescribe approaches and procedure
Currently, a total of 81 Safety Guides exists: gahsafety guides (17), nuclear power plants (41),
research reactors (5), nuclear fuel cycle facdit{d), radioactive waste management (7), and nuclea
material regulation (7).

Technical Documents are references to nuclear adliation safety technologies including some
translated IAEA documents. Currently, there areentban 180 Technical Documents available.

Some relevant Departments of the State Councheir entrusted organizations formulate also thevabo
mentioned documents according to the authorizatf@orresponding laws and regulations.

9.1.3. Process to develop regulations and the amend programme

In the MEP (NNSA) there is a Department of Policieaws and Regulations which coordinates the
activities related to the development of regulatidn the Department of Nuclear Safety the Divisodn
General Affairs is in charge of development of lagans. The actual writing of regulations takeaqgal

in the NSC and they have a Division of Regulatitmsoordinate this work.

There are several steps in the process to develgplations. After the internal review two review
meetings are arranged with the Subcommittee oCtmamittee of Reviewing Regulations and Standards
on Nuclear and Radiation Safety (“Regulations Cotta®ai) and one review meeting with the full
Committee. The review meetings may take three to flays. Comments from utilities are asked once or
twice between the review meetings. After approyadhe Regulations Committee, the Department Rules
and the Safety Guides and Technical Documentsaued by the MEP (NNSA). The preparation process
is well established. Up to now, more than 25 doaumsbeave been produced this way during the last two
years.

The MEP (NNSA) have operated the Regulations Cotamifor two years now. The purpose is to

provide the expert opinion concerning the systemthef regulations and standards, and to propose
suggestions and advice on the regulations and guillee committee consists of four experts groups
(subcommittees): nuclear safety, radiation safetyclear safety equipment, and electromagnetic
radiation. A total of around 100 members are endagsperts from the NSC act as secretaries of the
Committee and its subcommittees. The role of the®PMIENSA) seems to be just administrative.

The requirements in the new regulations becometefte at the same time as the regulations are dssue
without any transition period. The licensees areraquired to assess whether their facility andvaiets
comply with these new requirements. In additiorth® yearly plans the MEP (NNSA) has formulated a
five year amendment programme (2010-2015) for tteeméwork of nuclear and radiation safety
regulations. Under the programme, the MEP (NNSA) promote one Act (Act on Atomic Energy or
Act on Nuclear Safety of the People’s Republic dfifd) and one Regulation (Electromagnetic
Environmental Protection), and promulgate one Ragul (Safety Management of Radioactive Waste),
16 Departmental Rules, and 104 Safety Guides. TE® MNNSA) will revise several Safety Guides in
the areas of Civilian Nuclear Safety Equipment Sup®n, Radioactive Material Transportation,
Supervision of Radioactive Isotopes and Ray Appaest, and Radiation Environment, etc.

In spite of the amendment programme prepared, théretill remain several Departmental Rules and
Safety Guides not revised for more than 15 yeange MEP (NNSA) should make a plan to revise the
outdated regulations and guides in a proper tirtexval.
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: GSR Part 1 - Requirement 20: Liaison with aglisory bodies and support
organizations states that“The regulatory body shall obtain technical or othexpert
professional advice or services as necessary irpp@atpof its regulatory functions, but this
shall not relieve the regulatory body of its asgidmesponsibilities.”

(2) BASIS: GSR Part 1 - Requirement 33: Review of regakions and guides states that
“Regulations and guides shall be reviewed and exVias necessary to keep them up to date,
with due consideration of relevant internationafetg standards and technical standards and
of relevant experience gained.”

R30 Recommendation: The MEP (NNSA) should adopt a praate where all the regulations
are reviewed on a regular basis.

S38 Suggestion: The MEP (NNSA) should allocate suffio resources and funding to the
development of regulations and guides.

9.1.4. Application of Regulation and Guides

Applicable regulations and guides issued by theleggry authorities shall be implemented in theigies

of nuclear facilities. For the regulatory review cdrtain designs, the MEP (NNSA) stipulate some
Evaluation Principles: e.g. the Evaluation Prinegpbf the Nuclear Safety for Generation Il Improved
Nuclear Power Plant Project and the Evaluationdfsies of the Nuclear Safety for High Temperature
Gas Cooled Reactor Nuclear Power Plant Demonstr&ioject etc.. These evaluation principles are not
part of the official regulations and they are noblshed.

This approach is inevitable for such new reactpesyto which existing regulations could not be igobl
However, in some cases the application of this kifidevaluation principles may relieve the strict
requirements of the regulations. Especially for &ation Il reactors, the MEP (NNSA) should evaluate
the impact on safety caused by the differences dmiwthe evaluation principles and the existing
regulations.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: GSR Part 1 - Requirement 25: Review and ass&ment of information relevant to
safety that “The regulatory body shall review and assess ret¢viaformation — whether
submitted by the authorized party or the vendompuited by the regulatory body, or obtained
from elsewhere — to determine whether facilitiesl activities comply with regulatory
requirements and the conditions specified in théhaurzation. This review and assessment of
information shall be performed prior to authorizati and again over the lifetime of the facility
or the duration of the activity, as specified iguéations promulgated by the regulatory bady
or in the authorization.”

(2) BASIS: GSR Part 1- Requirement 32: Regulations and guides states th “The regulatory
body shall establish or adopt regulations and gside specify the principles, requirements
and associated criteria for safety upon which ggulatory judgements, decisions and actions
are based.”

R31 Recommendation: The MEP (NNSA) should follow a paotiy where, in the long run, the
licensing of new nuclear power plants is based orxisting regulations. The need to backfit
operating plants to meet the regulations should bassessed first as new regulations are
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

issued and then in connection with Periodic SafetyrReviews. Backfitting concerning
operating plants should be performed, based on thesassessments, as found reasonably
practicable.

9.2. RESEARCH REACTORS

In many cases, requirements as suggested by N8ddt appear in any legally binding regulationg, b
are formulated in regulatory guides or in technidatuments. In other cases, requirements exist for
nuclear power plants and are tacitly understoodet@pplicable to research reactors. Certain suggest
requirements, although are conformed with in pcagtare entirely missing from the regulations. &elg
cases identified by the IRRS Review Team from #léassessment report and through interviews with
the MEP (NNSA) staff are given below:

1. The overall responsibility of the operating orgati@an as the organization and the reactor
manager as the person for safety and safe operadspectively, is one of the most important
safety principles. The former appears in a regutatithe latter, however, is formulated in a
regulatory guide only;

2. Procedures for inspection, testing and maintenasfcaystems important for safety are not
required in any regulation although are mentioned iregulatory guide. Furthermore regular
review of such procedures is not required in aigylagion or guide;

3. Actions to be taken in connection with ageing mamagnt of research reactors are described in a
regulatory technical document; no regulatory rezgments exist in the subject;

4. Decommissioning (dismantling) of experimental desiof research reactors is not foreseen in any
regulatory requirement. A guide describes certaiaits of the related regulatory expectations;

5. Use of computerized systems in systems and instrismmportant for safety of research reactors
and critical assemblies is the result of recentettigments. No related regulations specific to
research reactors exist instead those developeditbear power plants are referred to;

6. Storage of spent fuel elements is an issue to Isidered from the very beginning of the
construction of a research reactor. Nonethelesse thre no requirements in the valid regulations
for provisions of storage of spent fuel in the dasof a research reactor;

7. NS-R-4 requires that the OLC of a research reacteeds to include requirements on
organizational structure and responsibilities & tiperator. A regulatory code mentions this as a
possibility, but not as a requirement. Interviewighvihe MEP (NNSA) staff revealed that such a
requirement exists for nuclear power plants angriactice is also applied to larger research
reactors, whereas for smaller reactors OLC does aoottain details on organization and
responsibilities;

8. For the safe operation of the reactor the opesltall keep records of any information related to
safety. Among others records on non-compliancest@ree prepared and retained. In case of
research reactors no such obligation of the opemtequired by the regulation, it is assumed that
respective regulations on nuclear power plant ggriy

9. Monitoring and signaling of parameters having safihits is of primary importance in the safe
operation of a research reactor. Nevertheless apfhamno requirements requiring monitoring and
signaling of such parameters exist in the reguhatio

The self-assessment report often refers to a DepattRule “Code on the Safety of Nuclear Research
Reactors” as being under revision, which fully asvesues related to research reactors. Approviflif
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revised rule is still pending. In the interviewsttviMEP (NNSA) staff, the IRRS Review Team was
informed that the issuance of the Department Rsileimdered by the fact that IAEA guidance so far
published in the matter is not sufficient for MENINSA) to publish its own guides.

In a number of cases no legally binding documenxist €o regulate research reactors and critical
assemblies even if practice conforms to the reduiregulations; sometimes guides and/or NPP
regulations address the issue. Delay in the issuaht¢he Department Rule and of compilation of the
related guides is also an issue.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

1)

()

©)

(4)

®)

(6)

(7)

BASIS: NS-R-4, 84.5 states the “The establishment, management, performance and
evaluation of a quality assurance programme for emearch reactor and its associated
experiments are important for ensuring safety. ®perating organization shall establish and
implement performance based quality assurance rements for research reactors for the
stages of site evaluation, design, constructionmmassioning, operation, utilization,
modification and decommissioning.”

BASIS: NS-R-4, 84.6 states the “The operating organization shall develop quality
assurance programmes for all the stages in thdirile of a research reactor at a time
consistent with the schedule for accomplishing estadated activities. In particular, activities

for site investigation, which are usually initiatéahg before the establishment of a project,
shall be covered by a quality assurance programme.”

BASIS: NS-R-4, 87.2 states the “The operating organization shall have the overall
responsibility for the safety of the research reactvhich shall not be delegated. The reactor
manager shall have the direct responsibility ane tlecessary authority for the safe operation
of the research reactor.

BASIS: NS-R-4, 87.57 states thi “All inspection, periodic testing and maintenance of
systems or items important to safety shall be pexd by following approved, written
procedures. The procedures shall specify the meastar be taken for any changes from the
normal reactor configuration and shall include pisiens for the restoration of the normal
configuration on the completion of the activitysystem of work permits in accordance with
the quality assurance requirements shall be used ifigpection, periodic testing and
maintenance, including appropriate procedures foeaking off before and after the conduct of
the work. These procedures shall include acceptanteria. There shall be a clearly defined
structure of review and approval for the performarmd the work.”

BASIS: NS-R-4, 87.109 states thi: “The programme of periodic review should cover atspec
of the programme for the management of ageing neoodstrate the status of the facility with
regard to ageing and to provide a basis for takangions in relation to ageing. Thus, periodic
reviews are operational tools to prevent and mitigthhe effects of ageing and of modifications
made around the site. Reviews of reactor SSCsechauit by using non-destructive techniques
are called in-service inspections. In-service irdmns shall be conducted by the operating
organization under its programme for the managernoéiaigeing”

BASIS: NS-R-4, 88.8 states the “Procedures for the handling, dismantling and dispax
experimental devices and other irradiated equipméret require storage and eventual
disposal shall be established in advance, or asyeas possible if the equipment concerned
has already been constructed and these procedueesd in place.”

BASIS: NS-R-4, 86.138 states thi: “If the design is such that a system important fetgas
dependent upon the reliable performance of a coerpoised system, appropriate standards
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R32

S39

9.3.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

and practices for the development and testing ofpeder hardware and software shall be
established and adopted throughout the lifetimehef system. For computer based digital
instrumentation and control systems, verificatigalidation and testing of software shall be
provided.”

BASIS: NS-R-4, 86.150 states thi “The design shall include provisions for storing a
sufficient number of spent fuel elements.”

BASIS: NS-R-4, 87.38 states thi “The OLCs shall include administrative requirements
controls concerning organizational structure anc ttesponsibilities for key positions in the
safe operation of the reactor, staffing...”

BASIS: NS-R-4, 87.83 states thi “Records of non-compliance and the measures taken to
return the research reactor to compliance shallgoepared and retained and shall be made
available to the regulatory body. The operating amgation shall specify the records to be
retained and their retention periods.”

BASIS: NS-R-4, 8§7.34 states thi “For each parameter for which a safety limit is reqd
and for other important safety related parametehgre shall be a system that monitors the
parameter and provides a signal that can be utlize an automatic mode to prevent that
parameter from exceeding the set limit.”

Recommendation: MEP (NNSA) should revise its regutions on research reactors and
critical assemblies in order to formulate requiremeats in compliance with the IAEA
safety requirements in NS-R-4 where they exist anals far as reasonably practicable.

Suggestion: In order to facilitate the issuance an@pplication of the Department Rule
under revision MEP (NNSA) should initiate the elaboation of related regulatory guides
without waiting for issuance of the IAEA guidance.

FUEL CYCLE FACILITIES

In many cases, requirements as suggested by N8dRabt appear in any legally binding regulationg, b
are formulated in regulatory guides or in technidatuments. In other cases, requirements exist for
nuclear power plants and are tacitly understodoketapplicable to fuel cycle facilities. Certain gagted
requirements, although implemented in practice eatéely missing from the regulations. Selectesesa
identified by the IRRS Review Team from the seBessment report and through interviews with the
MEP (NNSA) staff are given below.

1.

Elaboration of design criteria including identifican of levels of availability and reliability for
SSCs important to safety is fundamental to thegiesionstruction, and safety operation of a fuel
cycle facility. The design criteria may be in tleerh of relevant codes and standards or standard
engineering practices. For the PRC, these desitgriarare provided in a regulatory guide having
no legally binding force. Furthermore, there areemxplicitly identified levels of availability or
reliability for the SSCs outside of those providethin the identified codes, standards or standard
practices;

Human factors are an important aspect of fuel cyatglities as the operators have relatively
greater access to the process operations. NS-Reéegpimportance on development of human
factors and man-machine interface as well as tegdef the facility to minimize demands on the
operator during normal operations and anticipatggerational occurrences and accident
conditions. Furthermore, the design should incladetrol devices to prevent anticipated human
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errors from occurring. The PRC does not have exgstegulations to address the recommended
IAEA safety standards;

Use of computerized systems important to safetjuel cycle facilities is the result of recent
developments. No related provisions specific td fiele facilities are specified in the current
department rule;

In the case of regulations related to the desigtheffacility to consider accident conditions, the
recommendations in IAEA safety standards addressideration of the principle of independence
between and within important to safety SSCs. Alddressed in the section on accident conditions
is that that the loss of or excess process reagewtslilution of gases is addressed in the safety
assessment. Through interviews with representatrees MEP (NNSA), it became clear that the
existing regulations were issued prior to the idtrction of principles such as independence and
the regulations do not address consideration afgg®reagents in the safety analysis report; and

There are a number of recommendations within NS4Rkated to the operation of the facility
which are performed in practice but do not haveesponding requirements. These have to do
with evaluation of significant deviations from op&ng instructions; control of equipment used
for maintenance, calibration and periodic testing @roperly controlled to ensure their function;
proper attention to subordinate activities; andrafpen of the facility to prevent criticality.
Collectively, adherence to these recommendatioméribotes to safe operation of the facility.
During interviews with MEP (NNSA) the IRRS Revievedm has learned that there are national
standards on criticality, just not this specifioysion.

In a number of cases no legally binding documerist ¢o regulate fuel cycle facilities even if ptige
conforms to the required regulations; sometimedagiand/or NPP regulations address the issue.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1)

()

©)

BASIS: NS-R-5, 86.11 states thi “Design criteria for all relevant parameters shalie
specified for each operational state of the fagildnd for each design basis accident or
equivalent. Design criteria for SSCs important &dety may be in the form of engineering
design rules. Engineering design rules include neuents in relevant codes and standards
and may be set and required explicitly by the ratnry body by requiring the use of
applicable standard engineering practices alreadgtablished in the State or used
internationally. Design rules shall provide for ef margin over and above those foreseen
for operations to provide reasonable assurance timsignificant consequences would occur
even if the operational limits were exceeded withensafety margin.

°A safety margin is the difference between a séifetyand an operational limit.”

BASIS: NS-R-5, 86.13 states th: “The operating organization shall ensure that the
necessary levels of availability and reliability ®6Cs important to safety, as established in the
licensing documentation, are attained. The desigmciples stated in Annex Il shall be applied
as appropriate to achieve the required availabiktyd reliability of SSCs important to safety
in operational states and in accident conditions.”

BASIS: NS-R-5, 86.15 states thi “Human factors and human—-machine interfaces shall be
considered throughout the design process. Humaorfaare an important aspect of the safety
of fuel cycle facilities as the state of the precetanges frequently and operators have
relatively greater access to the process operatiGirgonomic principles shall be applied in
the design of control rooms and panels. Operattial e provided with clear displays and
audible signals for those parameters that are intgatrto safety.



RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(4) BASIS: NS-R-5, 86.16 states thi “The design shall minimize the demands on operators
normal operations and in anticipated operationalkcoaences and accident conditions, for
example through automating appropriate actions tonpote the success of the operation. The
need for appropriate control devices (e.g. intekedkeys, passwords) to anticipate foreseeable
human errors shall be taken into account in thegtes

(5) BASIS: NS-R-5, 86.20 states thi “If a computer based system is important to safefgrons
part of a system important to safety, approprigandards and practices for the development
and testing of computer hardware and software shalestablished and shall be implemented
throughout the lifetime of the system, in particuda the software development stage. The
entire development shall be subject to an apprdperimanagement system. The level of
reliability necessary shall be commensurate withithportance of the system to safety [18].

(6) BASIS: NS-R-5, 86.27 states thi “The principle of independence (see Annex Il) shall
specifically addressed with respect to the segiegafor purposes of operational control
between SSCs important to safety and also withGs$&8portant to safety as appropridte.

(7) BASIS: NS-R-5, 86.29 states th: “The loss or excess of process reagents and difysesgs
shall be considered during the safety assessment.”

(8) BASIS: NS-R-5, 89.25 states th: “Arrangements shall be made to ensure that sigmifica
deviations from operating instructions are idemtifj and, where appropriate, an investigation
is carried out into the cause and appropriate agticare taken to prevent recurrence. Such
arrangements shall include notification to the risgary body if the deviations result in the
breach of an operational limit or condition.”

(9) BASIS: NS-R-5, 89.31 states th: “Equipment and items used for maintenance, calibnati
periodic testing and inspection shall be identifeadl controlled to ensure their proper use.”

(10) BASIS: NS-R-5, 89.34 states th: “Special attention shall be paid to subordinate apiens
such as decontamination, washing and preparationnfaintenance or testing, as there are
many occurrences at facilities while such operatiane taking place.”

(11) BASIS: NS-R-5, 89.49 states th: “All operations with fissile material shall be parfted in
such a way as to prevent a criticality accident.”

R33 Recommendation: MEP (NNSA) should revise its regutions on fuel cycle facilities in
order to formulate requirements in compliance withthe IAEA safety requirements in NS-
R-5 where they exist and as far as are reasonablygzticable.

S40 Suggestion: In order to facilitate the issuance andpplication of any such revision to
regulations, MEP (NNSA) should initiate the elaboréion of related regulatory guides.

9.4. INDUSTRIAL, MEDICAL AND RESEARCH FACILITIES

The overall legislation system for the control efdiation sources comprises a hierarchy of laws,
regulations, guidelines and standards. The legislatystem is described in more detail in Chapter 1

The Law of the People’s Republic of China on Radiwa Pollution Prevention and Control (2003) is th
primary law for the regulation of radiation sourcBegulatory requirements regarding radiation sesirc
have been set in the Regulations on the SafetyRantection of Radioisotopes and Devices (State
Council Regulations no. 449, 2005) and in the mamglaBasic Safety Standards on lonizing Radiation
Protection and Radiation Sources (GB18871-2002).
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In addition, medical uses of radiation are subjectthe requirements of the No 46 Rule on the
Administration of Radiodiagnosis and Radiotherapyin(stry of Health, 2006). The use of
radiopharmaceuticals is regulated subject to amiditirequirements set in the States Councils Qxdes
(1989).

Regulations are generally issued at a higher adeviel (State Council), to be implemented by various
authorities in accordance with their respectiveuta@ry scope.

Both ministries, MEP and MOH have issued a setuades relating to the radiation safety.

The regulations no. 449 provide for the graded eg@ghn in the implementation of regulatory
requirements. This graded approach is based omar&tation of radiation sources according to the
associated risks. For sealed sources, the catagorizscheme is derived from IAEA categorization of
sources. Additionally, MEP (NNSA) adopted categatian for unsealed sources as well as for radiation
emitting devices.

The IRRS Review Team was informed that the ChirgS8 is essentially the same as the International
Basic Safety Standards. In general, the set oleggin, regulations, guides and standards seebe to
consistent with the IAEA Safety Standards.

The IRRS Review Team was informed that additionadles including ‘the Rule on Safety and Protection
management for radioisotopes and radiation-emitlggces’ are being prepared.

On basis of regulations no. 449, MEP (NNSA) hasldisthed categorisations for sealed and unsealed
radioactive sources, as well as, radiation emittiegices, and uses these categorizations interialia
defining the thoroughness of authorisation processel inspection frequencies. The categorization fo
sealed sources is based on the international gaaton (IAEA RS-G-1.7). This categorization iseth
basis for a graded approach for the implementatidhe regulatory requirements for safety.

The Regulations no 449 and SEPA order no. 31 (tipies for licensing management of safety and
protection for radioisotopes and radiation-emittidgvices’) address to some extent the security of
radioactive source sources. However, these praodsamver elements of physical protection as well as
requirements for detection of orphan sources intamendustries.

The security provisions are equally applicable ltcsaurce categories they do not provide for a gdad
approach for security of sources. The IRRS Reviearn was informed that NSC is currently preparing,
on the request of the MEP (NNSA), a guide on theus® of radioactive sources. The guide will
introduce a graded approach for security as piesdin the IAEA Security Series document No 11.

The IRRS Review Team was also informed that a nepadment rule is being prepared which tighten
the obligation for radiation monitoring in smeltimglustries.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: GSR Part I, Req. 34 and para. 4.61 states &t “Requirement 34: The regulatory
body shall establish or adopt regulations and gside specify the principles, requirements
and associated criteria for safety upon which ggulatory judgements, decisions and actions
are based.”

% From the implementation point of view, proceduraiangements are in place for ultimately notifythg provincial EPA of a discovered
orphan source, including sources found at bordéhe notification process may involve several agemcProvincial EPA will then
undertake the necessary response measures, imtedtig origin and attempt to identify the ownéidéntified, the owner will be made
liable.
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

R34

1)

(1)

(@)

(3)

R35

(1)

GP9

Recommendation: MEP (NNSA) should finalize, approve and implement chft
documents on ‘Implementation Rule for Safety and Rwstection management of
radioisotopes and radiation-emitting devices’

BASIS: GSR Part | “4.61 The government or the regulatory body shalldish within the
legal framework processes for establishing or asgptpromoting and amending regulations
and guides. These processes shall involve consuitaiith interested parties in the
development of the regulations and guides, withoast taken of internationally agreed
standards and the feedback of relevant experiemMtereover, technological advances,
research and development work, relevant operatiolealsons learned, and institutional
knowledge can be valuable and shall be used asogpjate in revising the regulations and
guides.

BASIS: GSR Part 1 — Requirement 9: System for protive actions to reduce existing or
unregulated radiation risks states that“ The government shall establish an effective system
for protective actions to reduce undue radiatiosks associated with unregulated sources (of
natural and artificial origin) and contaminationdm past activities or events, consistent with
the principles of justification and optimizatitn.

BASIS: GSR Part 1 — Requirement 9: System for protive actions to reduce existing or
unregulated radiation risks 82.25 states thatRadiation risks may arise in situations other
than in facilities and activities that are in congvice with regulatory control. In such
situations, if the radiation risks are relativelygh, consideration shall be given to whether
protective actions can reasonably be taken to redwadiation exposures and to remediate
adverse conditions [1]. Where unacceptable radiatitssks arise as a consequence of an
accident, a discontinued practice, or inadequatetiom over a radioactive source or a natural
source, the government shall designate organizatitm be responsible for making the
necessary arrangements for the protection of warkétre public and the environment [6]. The
organization taking the protective action shall baaccess to the resources necessary to fulfil
its function”

BASIS: Code of Conduct on Sources88(c) “Every State should have in place an effective
national legislative and regulatory system of cohwver the management and protection of
radioactive sources. Such a system should: (cjudelnational strategies for gaining or
regaining control over orphan sources.”

Recommendatior: MEP (NNSA) should finalize and implement the draft Rule relatel to
radiation monitoring at scrap metal and smelting irdustry.

BASIS: GSR Part I, Para 4.62states tha “The regulations and guides shall provide the
framework for the regulatory requirements and cdinds to be incorporated into individual
authorizations or applications for authorizationhdy shall also establish the criteria to be
used for assessing compliance. The regulations gumdes shall be kept consistent and
comprehensive, and shall provide adequate covecagemensurate with the radiation risks
associated with the facilities and activities, tcardance with a graded approach.

Good Practice: The graded approach is implemented in accordance i a risk-based
categorization of radioactive sources and radiatioremitting devices. For sealed sources,
China has adopted the IAEA categorization of source and extended it to unsealed
sources and radiation-emitting equipment.
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9.5. WASTE FACILITIES

Many of the “waste management” regulations in farcthe China date from the late 80’s and earlys90’
For example, Format and Content for EIA’s for N8arface Disposal Facilities (SEPA, HJ/T 5.2, 1993)
and Regulations on Shallow Land Disposal of SolldW. (GB9132-88). Attachment 1 in the self-
assessment report lists additional standards teapr@sently in force. There is no doubt that mahy
these need to be replaced by up-to-date stands&IS.will coordinate and organize the preparation of
the regulatory documents. MEP (NNSA) has set upnangittee to oversee the revision of standardss- thi
committee has several subgroups, one of which datdishe body of waste standards.

Attachment 5 of MEP (NNSA)’s self-assessment repdsb lists the nuclear and radiation safety rules
and guides to be produced and implemented in ayf»ae programme from 2010 to 2015. An appreciable
number of these are “radioactive waste managenstatidards. In the self-assessment documentation
from MEP (NNSA) the term “radioactive waste managath refers collectively to radioactive waste
management, decommissioning, authorized dischaagdsremediation standards. The development of
standards for radioactive waste management is goibg an area of intense activity for the nexeérg,

for example:

* One of the two regulations to be promulgated idliersafety of radioactive waste management;
» Of the 16 departmental rules to be formulated,e3cancerned with radioactive waste; and
» Of the 104 safety guides to be formulated, 19 areerned with radioactive waste management.

At the level of regulations and departmental rulles,proposal for development of regulations andeg
is reasonable. The development of guides wouldseein to be as well prioritized or conceived. What i
noticeable for the proposed guides is that theytmox“generations” of IAEA safety guides.

Article 27 of the Law on the Prevention and ConwblRadioactive Pollution requires all operators of
nuclear installations to draw up decommissioningnpl Nuclear power plants in operation or under
construction have decommissioning plans. Howevanynexisting nuclear installations (i.e., instatias
other than nuclear power plants) do not have sletspRegulations concerning decommissioning plans
should be established and cover the scope andntooitehe plans, and specify when they should be
drawn up and revised. Proper decommissioning plamsd provide an essential basis for facility sfieci
cost estimates, including costs for the long-teramagement of the decommissioning waste arisings.

There is no regulatory standard defining the forraatl content of a safety case for predisposal
radioactive waste management facilities (e.g. gmracilities). Presently, the format and conteht o
safety assessment reports is developed on a casasbybasis in consultation with the regulator.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: WS-R-5 83.5 states thai“The regulatory body is responsible for the regudat of all
phases of decommissioning, from initial planningetonination of the practice or final release
of the facility from regulatory control. The regtday body shall establish the safety standards
and requirements for decommissioning, including ag@ment of the resulting radioactive
waste, and shall carry out activities to ensuret ti@ regulatory requirements are met.”

(2) BASIS: WS-R-5 83.6 states the “The responsibilities of the regulatory body inckud

—Establishing criteria for determining when a fégilor part of a facility is permanently shut
down, based on termination of the authorized atiis’;

—Establishing safety and environmental criteria fdre decommissioning of facilities,
including criteria for clearance of material durirdecommissioning and conditions on the end
state of decommissioning and on the removal ofrotsnt
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

®3)

(4)

(%)

R36

(1)

—Establishing requirements for decommissioning itz

—Reviewing the initial decommissioning plan andawing and approving

the final decommissioning plan before allowing denussioning activities to be commenced,
—Implementing inspection and review of decommigsgoactivities and

taking enforcement actions in case of non-compéanmith safety requirements;

—Establishing policies and requirements for thelembion and retention of records and
reports relevant to decommissioning;

—Evaluating the end state of a decommissioneditiaaihd deciding whether the conditions
have been met to allow the termination of the pcacand/or release from regulatory controls
or whether further activities or controls are nedge

—Giving interested parties an opportunity to pr@vidomments on the plan before it is
approved.”

BASIS: WS-R-5 85.7 states that “This initial plan shall be reviewed and updated
periodically, at least every five years or as présed by the regulatory body, or when specific
circumstances warrant, such as if changes in anraimnal process lead to significant
changes to the plan. Revisions or amendments alsallbe made as necessary in the light of
operational experience gained, new or revised gafegquirements or technological
developments. If an incident or accident occurs,dacommissioning plan shall be reviewed as
soon as possible and modified as necessary.”

BASIS: WS-R-5 86.3 states that“The amount of financial assurance obtained shadl b
consistent with a facility specific cost estimatad ashall be changed if the cost estimate
increases or decreases. The cost estimate shak\bewed as part of the periodic review of
the decommissioning plan.”

BASIS: GSR Part 5 Requirement 20: Shutdown and deeomissioning of facilities states
that “The operator shall develop, in the design stage,iwitial plan for the shutdown and
decommissioning of the predisposal radioactive wastanagement facility and shall
periodically update it throughout the operationaripd. The decommissioning of the facility
shall be carried out on the basis of the final deaussioning plan, as approved by the
regulatory body. In addition, assurance shall bepded that sufficient funds will be available
to carry out shutdown and decommissioning [4].”

Recommendation: MEP (NNSA) should develop regulatits for decommissioning plans
covering:

* When decommissioning plans should be drawn up;
» Scope and content of the plan; and
» Periodic revision of the plan.

The regulations should cover decommissioning planf®r existing as well as for planned
nuclear installations.

BASIS: GSR Part 5 Requirement 3:Responsibilities of the regulatory bodystates that

“The regulatory body shall establish the requirernseior the development of radioactive waste
management facilities and activities and shall@agtprocedures for meeting the requirements
for the various stages of the licensing procese. rBgulatory body shall review and assess the
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES
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R37

safety caseand the environmental impact assessment for rative waste management
facilities and activities, as prepared by the ogeraboth prior to authorization and
periodically during operation. The regulatory bodiall provide for the issuing, amending,
suspension or revoking of licences, subject to re@gessary conditions. The regulatory body
shall carry out activities to verify that the op&ra meets these conditions. Enforcement
actions shall be taken as necessary by the regyldtody in the event of deviations from, or
non-compliance with, requirements and conditioSeg Ref. [5].)”

BASIS: SSR-5 (DS354) — Requirement 2: Responsibiés of the regulatory body states
that “The regulatory body shall establish regulatory teéeements for the development of
different types of disposal facility for radioaaiwaste and shall set out the procedures for
meeting the requirements for the various stagesheflicensing process. It shall also set
conditions for the development, operation and dlesaf each individual disposal facility and
shall carry out such activities as are necessargrisure that the conditions are met.

Recommendatior: For the Legislative plan for the period 201-2015,MEP (NNSA)should
assign suitable priority to the development of theegulations and rules for radioactive
waste management. The proposed suite of guides f@dioactive waste management to be
produced in the same period should be re-evaluated light of the current plans for the
development of the IAEA safety standards.



10.EMERGENCY PREPAREDNESS AND RESPONSE

10.1. LEGAL BASIS

The legal basis for emergency preparedness andnssgor China was based on the Law on Prevention
and Control of Radioactive Pollution (2003), thegRlation on the Safety of Civilian Nuclear
Installations, ref. HAF 001 (earlier ref. as HAF&5®007), which also covers research reactors, fuel
fabrication and reprocessing facilities, the EmaoyeManagement Regulation for a Nuclear Accident at
a Nuclear Power Plant, ref. HAF 002 (earlier refHRAF-700, 1993), Regulation on Safety and Pratecti

of Radioisotopes and Radiation-Emitting DevicesO8)0 Rule of Trans-boundary Radiation Emergency
Management (2002). MEP (NNSA) is responsible fayutatory emergency preparedness at nuclear
licensed sites and for radioactive sources thatazarse so called significant or exceptionally sesio
radiological accident (which partially answer Catggl radioactive sources) in China.

During a nuclear emergency or a radiological emergehat can cause significant or exceptionally
serious radiological accident, the MEP (NNSA) ipe&oted to operate their emergency centre in Beijing
and provide independent expert advice to natiomal lacal authorities for protection of the public.
During a radiological emergency caused by radigactources of Categories other than Category |
provincial authorities are expected to operate thiwiergency centres and provide relevant services.

This has resulted in:

a) a three level nuclear emergency preparednessespdnse system being established in China. The
system is structured including:

1. a National Coordinating Committee on Nuclear Emecge(NNCCE) set by the State
Council; ~

2. a similar-functioned committee in nuclear infrastte-existing provinces/autonomous
region/municipality) set by people’s governmentsdagions; and

3. a nuclear emergency mechanism in operating orgémiza of nuclear installations,
respectively managing nuclear emergency preparedard response activities within
China, regions or organizations.

Each of three levels will prepare emergency plaresponding to nuclear emergencies; these plans hav
relevant interfaces.

b) a three level radiological emergency system:
1. an emergency organization set by MEP (NNSA) ;

2. a similar-functioned organization in Environmengotection Dept. of provinces/autonomous
region/municipality set by people’s governmentsegions; and

3. aradiological emergency mechanism in operatingmiggtions of radioactive sources.

Each of the three levels will prepare an emergeplan detailing their response to radiological
emergencies; these plans have relevant interfaces.

MEP (NNSA) is responsible for reviewing and apprngviof an on-site nuclear emergency plan
formulated by organizations operating nuclear fied, resp. those operating within the nucleard fue
cycle, of MEP (NNSA) Nuclear Emergency Plan, of MENNSA) Radiation Emergency Plan and of
radioactive sources Cat. | operators emergency plan

MEP (NNSA) do not have a regulatory role in appngvihe national emergency plans or provincial
emergency plans where nuclear licensed sites asteld. However, the NNSA staff did confirm they
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were asked by those responsible for approving eenesgplans at national and regional level to previd
advice on plans for nuclear power plants.

10.2. ASSESMENT OF THREATS

The IRRS Review Team was informed that a radioklgibreat assessment using threat categories as
introduced in IAEA GS-R-2 “Preparedness and Respdos Nuclear or Radiological Emergency” has
not yet been performed at national level. But it ba said that indirectly the categorization isligoto
facilities of Cat. | and II.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS.GS-R-2 § 3.6 states the “For the purposes of the requirements nuclear artiatéon
related threats are grouped according to the threstegories shown in Table I. The five threat
categories in Table | establish the basis for depg generically optimized arrangements for
preparedness and response. Threat categoriesahdllll represent decreasing levels of threat
at facilities and in the corresponding stringency requirements for preparedness and
response arrangements. Threat category IV appbeactivities that can lead to emergencies
occurring virtually anywhere; it is also the minimuevel of threat, which is assumed to apply
for all States and jurisdictions. Threat categowydlways applies to all jurisdictions, possibly
together with threats in other categories. Threatiegory V applies to the off-site areas where
arrangements for preparedness and response are anted to deal with contamination
resulting from a release of radioactive materiairr a facility in threat category | or 11.”

(2) BASIS: GS-R-2 § 3.15 states thi “The nature and extent of emergency arrangemeruts [f
preparedness and response] shall be commensurétettve potential magnitude and nature of
the [threat]... associated with the facility or adtyw” (Ref. [10 = GS-R-1], para. 6.4.) The full
range of postulated events shall be consideredhm threat assessment. In the threat
assessment, emergencies involving a combinati@annoiclear or radiological emergency and
a conventional emergency such as an earthquaké kBbatonsidered. Any threat associated
with nuclear facilities in other States shall alse considered. In the threat assessment any
populations at risk shall be identified and, to #adent practicable, the likelihood, nature and
magnitude of the various radiation related threaksll be considered. The threat assessment
shall be so conducted as to provide a basis foaldishing detailed requirements for
arrangements for preparedness and response by @ataty facilities and practices consistent
with the five threat categories shown in Table I.”

(3) BASIS.GS-R-2 § 3.16 states thi “Operators, the national coordinating authority aather
appropriate organizations shall periodically condug review in order to ensure that all
practices or situations that could necessitate amemgency intervention are identified, and
shall ensure that an assessment of the threatridwded for such practices or situations. This
review shall be undertaken periodically to takeniatcount any changes to the threats within
the State and beyond its borders, and the experiamd lessons from research, operating
experience and emergency exercises.”

R38 Recommendation: MEP (NNSA), MII/CAEA and NEA should promote the elaboration
and approval of a legal and regulatory framework fo an assessment of the threats by
categorizing facilities and practices in accordancwith the IAEA safety standards.
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10.3. RESPONSIBILITY OF THE MEP (NNSA) EMERGENCY OR GANIZATION

China has a wide and complex national emergenqyapeeiness organization. MEFNNSA) reported
that there exist following emergency plans (fromicllhsome of them are prepared and/or reviewed
and/or approved by MERPNNSA):

National General Emergency Plan for Public ContmogeAffair; under this plan there are 24 type
plans, among others:

* National Nuclear Emergency Response Plan for Nudleeidents; and

* National Contingency Emergency Plan for EnvironraénAffairs (which includes also
radiological emergencies).

All the above mentioned plan were issued by thé&eStauncil.

MEP (NNSA) then prepared and issued Contingencyn Rta Nuclear Accidents and Radiation
Emergency Plan. With respect to this plan followohgns were prepared and issued. (see Fig. 10.3-1)

National General EP for Public Contingency Affair

’ ! '

National Nulcear Emergency Plan Emergency Plan for Environmental Affairs 22 other
(which include radiation emeregency). plans

1 | l

Nuclear Emergency Plan of MER

Radiation Emergency Environemntal
Plan of MEP Emergency Plan
-------- some relation exists
Fig. 10.3-1

MEP (NNSA) staff confirmed they have following emergency doentation:
= National Nuclear Emergency Plan (issued in 2006);
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= National Contingency Emergency Plan for EnvironmaenAffairs (which includes also
radiological emergencies) (Issued in 2006);

* Nuclear Emergency Plan of MEP (NNS$A(issued in 2009);
» Radiation Emergency Plan of MEP (NN$A(issued in 2009); and

= State Environmental Protection Administration NacléAccident Emergency Implementation
Procedures (issued in November 2007).

National Nuclear Emergency Plan covers: technicakidy emergency organizations; emergency
preparedness; emergency response; emergency téomiaad procedures of recovery normal.

MEP Nuclear and Radiation Emergency Plans coverPMENSA) nuclear and radiation emergency
organization and its responsibilities; emergencgsels, classification of radiation accident; emergen
action; adjustment, closure, termination of emecgemand recover of emergency measures; emergency
material safeguard.

Implementation procedures cover 7 various procedure
The system of nuclear emergency organization casebe from Fig. 10.3 2.

| State Coordination Comm- |
| ittee on Nuclear_ E_nge_rgqn_cg |

MEP Emergency
Leading Team
l MEP Nuclear &
MEP Nuclear & Radiation E;‘ﬂ?;:;‘nﬁgfﬁr'ﬁzal
Emergency Office Center (Standing Grp.,
(Coordination Grp., Technical Grp.) Expert Grp.)
| I
' b
P e T R i | SRR SRS he | |
| " ¥ L I
I Prov. Enviren- MEP Nuclear & Radiation | |
I mental Protection Safety Supervisory |
| Dept. Station J !
| J L :
|
v ¥ 7 - L
Zhejiang Prov. Radiation| | Prov. Radiation
Environmental Monitor- | (Environment Monitor{ Muclear Faciﬁty D]JE rator
ing Station ing Institution
Legend: — —— - —
Relation between Flow Direction Supervision

Superior and Subordinate of Information

Fig. 10.3 -2.
With regard to the nuclear accidents preparednassesponse MEP (NNSA) is responsible for:

a) reviewing and approving of an on-site nuclear emecy plan formulated by organizations
operating nuclear facilities;

b) reviewing and approving MEP (NNSA) Nuclear EmergeRtan;



c) guiding and coordinating the preparedness of aitose in the MEP (NNSA) emergency
organizational system;

d) organizing to prepare the MEP (NNSA) Nuclear EmeogePlan and executive procedures
on nuclear accidents;

e) daily preparedness of intra-system emergenciesirwitre MEP (NNSA) and regulatory
management on emergency-related preparedness vethimonmental protection system
throughout China;

f)the liaison and information exchange among theeSGordination Committee on Nuclear
Emergency and any relevant ministries, departmamdssectors; and

g) daily supervision over operation organizations eyeecy preparations.
The system of radiological emergency organizatem fee seen from Fig. 10.3 -3.

MEP Emergency Leading Team

Accident Emergency Office
(Secretary Grp.)

— | o1

L
MEP Nuclear & Radiation ‘

MEP Nuclear &
MEP Nuclear & Prov. Environ- I Radiaﬁl:)?-'eé?arfety Zhejiang Prov. Radiation
Radiation Accident  |mental Protec- 5, ,pervisory Environment Monitoring
Emergency Technical ["°"2¢P* |Station Statid
i »
CentartExpartPrp.] | o SRR
5 |
¥ v

Accident Site

Legend: 3 e >

==
Relation between Flow Direction
superior and of Information Supervision
subordinate

Fig. 10.3 —=3. MEP (NNSA) Radiation Emergency Orgational System
With regard to the radiological accidents prepaesdrthe MEP (NNSA) is responsible for:

a) review and approval of the MEP (NNSA) Radiation Egemcy Plan and executive
procedures;

b) leading and coordination the preparedness of depats and sectors within the MEP
(NNSA) emergency system;

c) instruction or commanding of provincial environmedrgrotection authorities;
d) fulfilling the daily tasks of emergency preparedesthin the MEP (NNSA) system;

e) settlement of radiation-related reports submitted lbcal environmental protection
authorities, and follow radiation emergency relatestructions or orders issued by the
central government, the State Council or MEP (NNSA)
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f) issuing of orders of temporary control or inspetctaver radioactive sources facilities or
devices, according to the State Council requirement the nature of environmental
emergencies; and

g) keeping liaison and information exchange with nines, departments or other authorities.

The duty officer of the MEP (NNSA) ensure an acaapt of a message about a nuclear accident
occurrence while the duty officer of the Nuclead d&adiation Accident Emergency Response Centre
ensure an acceptance of a message about a nuctéderda occurrence. The duty service of both is in

regime 24 hours/7 days/week, the duty officers lzmeked-up and at least 2 shifts exists. The first

announcement is telephonic followed by the fax rmgsd-or fax messages are prepared relevant fax
forms.

MEP (NNSA) has adopted a system of prepared natiin fax form to ensure the content of the
notification on all levels of the national emerggipceparedness system is comparable.

The MEP (NNSA) does not perform the function of tHational Point of Contact with regard to the
IAEA’s Convention on Early Notification of a Nuclegccident and the IAEA’s Convention on
Assistance in the Case of a Nuclear Accident oridtagical Emergency; this is performed by the CAEA.

During a nuclear emergency MEP (NNSA) — by wayhaf $0 called Environmental Emergency Leading
Team (ELT) - provides advice to the National Cooadiion Committee on Nuclear Emergency (NCCNE)
through its parent organization — Ministry of Emrimental Protection (MEP) (this reporting routelso
used at the local government level of emergencporse). So the MEP (NNSA) is represented at
NCCNE (National Coordination Committee on Nucleandfgency) by Vice Minister, i.e. the Head of
NNSA,; if he is not available then NNSA can be repreged by the Chief Engineer for Nuclear Safety or
by the Director of the Nuclear Safety Dept. ELT waifich the secretary and executive agency is the
Nuclear and Radiation Accident Emergency Officeanagsponsibilities are:

a) decision on the launch and closure of MEP (NNSApomse to nuclear accidents;
b) coordination of the responses of all sectors in MIERSA) emergency organizational system;

c) instructing of provincial environmental protectioauthorities on monitoring radiation
environment during emergencies;

d) approval of operating organizations interventiansasponse to emergencies;

e) approval of an Accident Report and an Emergency&ese Report before their submitting to
the State Council and to the State Coordination @ittee of Nuclear Emergency;

f) assistance to reviewing and disclosure of inforamaéind news about nuclear accidents; and

g) organizing to assess and supervise operating @afgons responses to nuclear emergencies;
and if necessary, taking intervening action upgorayal of ELT.

The working place of ELT is the MEP (NNSA) Nuclemrd Radiation Accident Emergency Technical
Center. The Nuclear and Radiation Accident Emergefechnical Center has gradually built its
competence in responding to emergencies, has thaltreal-time transmission of reactor operation
parameters and monitored radiation and meteoradbgiata between the operating nuclear power plant
and the ERC. The Center is among others equippedioputer modelling tools (such as RIMPUFF) that
permit various impact scenarios to be run usingex aonfigurable source term, and the ability ®eas

the potential consequences of an overseas nucleat €hat may impact China was noted. There are
communications facilities for convening meetingsl dimising with other parties via teleconferencel an
multiple redundancies for essential communicatiofie. the Center nowadays represents a robust
coordinating and decision supportive place.
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Other parts of the MEP (NNSA) emergency respongarozations are properly equipped according to
their duties and responsibilities, including comication devices, vehicles, radiation monitoring
equipment, radiation software, personal protectpiipment and documentation. If necessary the
expertise to first responders is primarily givenNiyP. If necessary or requested, MEP (NNSA) caa giv
advice or send the mobile group to local authaitieocal authorities who ensure the first respatesade
where to send this mobile group. Mobile radiatioonitoring capability of MEP (NNSA) is following:

3 groups — analysis laboratory (eyganda spectrometers, low backgrouadand  counter,
airborne and environmental samples pre-treatment);

4 groups — mobile radioactivity monitoring (e.g@, B, vy, neutron and aerosol real-time
detectors/monitorg, on-site spectrometry, sampling devices); and

6 groups — emergency radiation monitoring vehidleg. y dose rate continuous monitor,
airborne monitor, portable devices for samplingfaste contamination monitoring).

MEP (NNSA) operates emergency response vehicleshadrie properly equipped and which if necessary
can be sent assist response teams, namely tofthigeofeams.

All MEP (NNSA) staff that are certified inspectdras a role in responding to a nuclear emergencghwhi
requires the mobilization of its resource. This e@vinspectors being sent to site if they are tretdy
there and operation of the MEP (NNSA) emergencyreen Beijing. In addition, MEP (NNSA) would
be supported by technical experts in their Nucg&sfety Centre in Beijing.

MEP (NNSA) emergency response organizations at ke make due preparations daily and develop
and practice plans for staff training and exercise.

For the purposes of an emergency — based on theld&egs on the Management of Dedicated
Emergency Funds for Nuclear Incidents in Nucleanvé&oPlants (2007, Ministry of Finance and China
Atomic Energy Authority) — it was established ensrgy fund: the MEP (NNSA) emergency response
organizations at each level propose and submindiah budget to fiscal authorities for approval,ievh

provides that adequate financial resources to gaéparedness and emergency response are available.

Radiological emergency response is organized orb#éises of regional authorization with an exception
that MEP (NNSA) organizes response to significaadliation accident. Provincial environmental
protection authorities ensure the response to megonparatively major and ordinary emergencieshEac
MEP (NNSA) radiation emergency organization shallydct or respond to accidents.

For the purpose of timely and effectively respogdiadiation accidents arising from production, said
application of radioactive isotope or radioactivipments, and controlling or mitigating the imgact
thereof, MEP (NNSA) along with Ministries of PubliSecurity and Health jointly issued the
Announcement for Establishing a System of Radiatiacident Occurred in Radioactive Isotope and
Radioactive Installation Be Handled in Categoryvesl as a Reporting System (hereinafter as the
Announcement) based on the classification andesettht of radiation accidents referenced in the
Regulations on Safety and Protection against Ratii@alsotope and Devices Emitting Radioactive Rays
(the State Council Order No. 449, revised in 2005).

As Announcement requires in case of radiation eerangs, the accident-stricken organization shall
immediately launch their radiation emergency ptake necessary protection measures, and complete an
report the Initial Report on Radiation Accident hiit 2 hours to local authorities of environmental
protection and public security. Additionally, theganization shall report to local health adminitstias if
anyone is or would be probably exposed to extratiat dose.

Upon receiving the notification, authorities of @owmental protection, public security and heahlals
report the information within 2 hours to their hgghauthorities respectively up to those at provilesel.
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In case of significant radiation accidents, thehatities may report to the MEP (NNSA), the Ministfy
Public Security and the Ministry of Health at tlzene time.

Upon acknowledgement of various radiation accideatshorities of environmental protection, public
security departments and health at provincial, aitg county levels shall, according to requiremets
emergency plan and significance of accidents, imately send staffs for in-situ survey, heed effesti
measures to control and mitigate the impact andrtepto the government at the same level. Upan th
settlement of accidents, the provincial environrakptotection authority shall submit a follow-uppost
on the accident to the MEP (NNSA).

If a provincial environmental protection authoritgceives a report and considers it as a signifioant
major accident, it shall timely notify provincialithorities of public security and health, and répathin

2 hours to the MEP (NNSA). Upon receiving the ré@od confirming the accident grading quickly, the
MEP (NNSA) shall report it within 2 hours to theagt Council and notify the Ministry of Public Seityr
and the Ministry of Health.

When a radiation accident occurs the MEP (NNSA) imecy Leading Team (ELT) shall:

a) make decisions of launching, adjusting or termimatthe MEP (NNSA)'s status of radiation
emergencies;

b) lead and coordinate the responses of departmedtsestors within the MEP emergency system;
C) give instruction or command provincial environméipiatection authorities;

d) organize to regulate and assess the responseslitdioa emergencies and measures taken by
organizations in question (MEP (NNSA)’s regulatéxgiects);
e) instruct and coordinate responses to major radiatazidents;

f) review and approve the report to be submitted ® $itate Council on major or significant
radiation accidents; and

g) disclose the information about radiation accidents.
The MEP (NNSA) Nuclear and Radiation Emergencyd@fhall:

a) direct and comprehensively coordinate the launct aooperation of radiation emergency
organizations within MEP (NNSA) system;

b) initiate and submit an accident report to thee&S@auncil in case of major or serious accidents;

C) organize to regulate, trace and assess the resp@msk measures taken by organizations in
question (MEP (NNSA)’s regulated objective) to etin emergencies; and as necessary, take an
intervening action upon approval of MEP (NNSA) Egecy Leading Team; and

d) draft the news or information concerning radiat@cidents.

In order to sustain the competence in respondingrgemcies, the MEP (NNSA) emergency response
organizations at each level make due preparatiaitg @nd develop and practice plans for staff iragn

and exercise, howevéhereexist various training programmes both at naticarad all local/provincial
level and thus it should be very convenient to iowprthese programmes in order to ensure consistent
training package and education for local/proving@a¥ernment

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: GS-R-2 § 5.31 states thi “The operator and the response organizations sHalttify
the knowledge, skills and abilities necessary tabke to perform the functions specified in
Section 4. The operator and the response orgawozatishall make arrangements for the
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RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

selection of personnel and for training to ensuhattthe personnel have the requisite
knowledge, skills, abilities, equipment, and praged and other arrangements to perform
their assigned response functions. The arrangensdl include ongoing refresher training
on an appropriate schedule and arrangements forueng that personnel assigned to
positions with responsibilities for emergency resgmundergo the specified training.”

S41 Suggestion: MEP (NNSA) should consider an improvement of exigtig training
emergency preparedness programmes and education, maly for local/provincial
environmental authorities (as first response orgamations at the local/provincial level) to
ensure that the personnel both at headquarters andt provinces have the comparable
knowledge and skills.

As confirmed by the MEP (NNSA) staff the MEP emerge plans are exercised which is based on the
procedure 5 is as written, i. e. on “State Envirental Protection Administration Nuclear Accident
Emergency Drills Implementation Procedure”. The MEB¥NSA) last year prepared exercise for the
emergency group as a player; other times the NN&phesentatives perform as an observer. The IRRS
Review Team was advised that during exercises atedllon-line environmental monitoring and NPP
technological faxed data is used.

MEP (NNSA) does not apply any QA system at the Baccland Radiation Accident Emergency
Technical Centrelt is under consideration as a part of the improaets observed and discussed with the
Deputy Director of Nuclear and Radiation Accidenhdigency Technical Centre to introduce QA
system.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: GS-R-2 § 5.47 tates that “The operator of a facility, practice or source threat
category I, Il, 1l or IV and the off-site responggganizations shall establish a quality
assurance programme, in accordance with internatiatandards, to ensure a high degree of
availability and reliability of all the suppliesgaipment, communication systems and facilities
necessary to perform the functions specified irti@®e in an emergency. This programme
shall include arrangements for inventories, re-dyppests and calibrations, made to ensure
that these items and facilities are continuoushailable and functional for use in an
emergency. Arrangements shall be made to maintainew and update emergency plans,
procedures and other arrangements and to incorporbgssons learned from research,
operating experience (such as the response to @meigs) and emergency drills and
exercises.”

R39 Recommendation: MEP (NNSA) should establish a quali assurance programme to
ensure a high degree of availability and reliabiliy of all the supplies, equipment,
communication systems and facilities necessary toepgorm the assigned response
functions, namely at the Nuclear and Radiation Accent Emergency Technical Centre.

During the discussions with IRRS, the MEP (NNSAjfooned the following:

a. emergency plans on various state administratioaldesxist, are verified by exercises and drills
and reviewed if necessary;

b. Nuclear and Radiation Accident Emergency Techn@ahtre number of staff is relevant to
operating NPPs and radioactive sources Cat. | apposed to be increased with respect to
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planned number of new reactors; this staff is #diand skilled and if necessary can ask advice
from other expert bodies (e. g. universities, redeastitutes);

c. Nuclear and Radiation Accident Emergency TechniCaintre is well equipped with the
communication devices, with soft ware tools foiireation and prediction of situation connected
with an emergency situation at any NPP; moreover Gentre disposes with two emergency
vehicles determined for emergency communicationradahtion monitoring; and

d. MEP (NNSA) is well prepared to provide advice tdioal and local government in an nuclear
or radiological emergency.

From the information sampled and discussions heith WIEP (NNSA) staff on the emergency
preparedness arrangements the following conclusi@ne made: MEP (NNSA) has prepared emergency
plans to respond to nuclear and very significadialagical emergencies; detailed procedures haea be
provided to support the plan; duty officers for rpanent acceptance of an notification about an
emergency occurrence were established; emergemeygisas were routinely carried out by participation
in licensees emergency scenarios; emergency ptansdjor, serious and ordinary radiological were
prepared by the relevant local/provincial Enviromta¢ Protection Authorities; no training programme
for staff of these local/provincial Environmentatoiection Authorities was neither developed nor
implemented so the level of staff knowledge angaredness to radiological accidents can be various;
Nuclear and Radiation Accident Emergency Techrtaitre documentation and equipment is prepared,
purchased or operated without an appropriate quaffgtem being implemented at the Centre.

10.4. RESPONSIBILITIES OF THE MOH EMERGENCY ORGANIZ ATION

The main responsibilities of Ministry of Health ihe field of emergency preparedness to nuclear and
radiological accidents are:

i. clinical treatment in response to nuclear and tamhaemergencies; and preparedness of
medical proposals and policies;

ii. nuclear and radiation-related public health emesgsnmonitoring, pre-warning and risk-
assessing; safety guides on prevention and con#modl disclosure of information of
emergency response; and

lii. medical aid to organizations where nuclear andcatai accident occurs.
The IRRS Review Team was among others informed that
e. in 1984, a coordination group for health protecfionNPP workers was established;

in 1997, a management centre for medical respansedlear and radiological emergencies was
established;

g. in 2002, the “Medical Emergency Plan of Ministrytdéalth for Nuclear and Radiation Accident”
was approved, the Plan was revised in 2009. Tlais plas prepared as a 3-level plan (national,
departmental and provincial levels) and it is vedfin a 2 years period in the form of a national
exercise and a-lot of routine, partial exercisesaaganized in the meantime; and

h. in 2004, the Chinese Centre for Medical Respondeamiation Emergencies became a member
of the relevant system of WHO and in 2005 and 2008 part in drills organized by the WHO.
10.5. RESPONSIBILITIES OF THE CHINESE ATOMIC ENERGY AUTHORITY

The CAEA performs, as its department, an admirtigsgaorganization for national nuclear emergency -
the National Nuclear Emergency Response Office (RRE- see Fig. 10. 5-1. Its main responsibilities
are as follows:
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Carrying out nuclear emergency policies of thee&S@auncil and the NCCNE;
Taking charge of routine activities of the NCCNE;

Implementing the national nuclear emergency plamguiring, coordinating and supervising
emergency preparedness activities of member orgiamins of the NCCNE, notifying, guiding,
and coordinating related emergency preparedndssafgovernments and NPPs;

Taking charge of receiving, handling, transmittingtifying, and reporting information on nuclear
and radiation emergency as the Point of Contactedaking the affairs for implementing relevant
international convention and bilateral or multitaie cooperation agreements, and requesting
international aids as a national emergency liagaint to the external;

Preparing national nuclear emergency work progrargnand annual work plan; Working out
scientific research plan and scheme of technigapeu system for emergency;

Organizing the reviews of the off-site emergencgnplthe off-site integrated exercise plan, and
the joint exercise plan of on-site and off-site king the review comments;

Organizing activities of liaison persons and expadvisory group.;
Organizing relevant training and exercise on nuc@aergency;

Collecting information, putting forward report aptbposal, timely communicating and executing
decisions and orders from the State Council andNtBENE, checking and reporting the evolution
of implementation when responding to emergency; and

Undertaking related affairs decided by the NCCNEraermination of emergency situation.

State Organizations
;TR The National ———
_ Coardinating Membeor Institut
Su|{:$:rllng FE‘:-W Cnmrgmaa tor of m; lNGGNEm
Libaration Army) {r:cgwwgm
The National
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Fig. 10.5-10rganizational Structure of National Neer Emergency response System
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The CAEA is responsible for approval of off-site engency plans prepared by the local/provincial
authorities. When preparing its off-site programeaeh province is obliged to follow safety guideeTh
CAEA intention is to prepare a regulation for tliesate plans preparation.

The off-site plans are verified by each provincenaly by means of emergency exercises; these presinc
where NPPs are operated are more skilled. Up to thewCAEA organized only 1 national emergency
exercise in 2009. The simulated emergency situatias situated in a province and all other have to
cooperate and cope with this emergency situatitte TAEA made among others an experience that
seeking for a volunteer “accident” province takdsray time.

The CAEA performs as the Point of Contact in teahthelAEA’s Convention on Early Notification of

a Nuclear Accident and the IAEA’s Convention on i8&sce in the Case of a Nuclear Accident or
Radiological Emergency; it means that the CAEA asponsible for communication in the frame of
ENATOM system and that in case of an abroad actidepact to the territory of China it would be the
CAEA responsibility to prepare a proposal of a cese. However for such a situation were not yehbee
prepared any rules or instructions.

There are currently only 3 provinces where NPPpegated; however, in the near future, NPPs will b
operated in another 4 provinces. In April 2010, @A&rganized a workshop for these “new” provinces
emergency staff to present the nuclear accidentagenent rules and provide an introduction of the
communication and informing channels both amongetmgovinces and to the CAEA.

10.6. REGULATION OF LICENSEES EMERGENCY PREPAREDNESS

MEP (NNSA) regulates nuclear site licensee’s emmrgearrangements by approval of their emergency
plan. MEP (NNSA) receives the emergency exerciaagbf each operator licensed by them by the end
of each year which means that NNSA can preparesiaweof all exercises planned for the next year.
Then the date of emergency exercise performanaarisunced to MEP (NNSA); as soon as the date is
known the inspections can be planned/performed.rgeney plans are regularly reviewed (at leastth a
year period), after re-approval of the plan an gy@ecy exercise is performed; this exercise is gstibf

an inspection.

The MEP (NNSA) ensures that the arrangements fpgredness and response as settled by the operator
of nuclear facility emergency plan are in placeifgpecting or observing emergency exercises whieh a
conducted by the operators at least each two ysaasfollow-up of their emergency plan re-approval.

Emergency preparedness requirements for nuclealiGnsees is covered by documents provided by the
MEP (NNSA) in HAF-02/01, HAD-002/01 for power reacs, HADO002/06 for research reactors and
HAD 002/07 for civil nuclear fuel cycle facilities.

The Ministry of Health regulates emergency prepaeed of radioactive sources and area is covered by
documents: Guideline on Public Dose Monitoring &wdluation during Normal Operation and Incidents,
Guideline on Medical Services for Nuclear Incidémergency Management, Intervention Levels and
Derived Intervention Levels of Public Protection ifimes of Nuclear Incidents or Radiation
Emergencies. Details are described in safety guides

NPPs, research reactors and nuclear fuel cyclétikesioperating organizations develop an emergency
on-site plan with content including emergency res@o organizations, duties, detailed schemes for
preparedness and response, infrastructures/fasjlisiupport and technical issues. Adhering to ples

of being “positive and compatible”, operating orgations shall set up and maintain necessary teahni
support or back-up centres relating to emergenspamse supportive system, radiation monitoring,
medical treatment, weather service and techniggp@t to nuclear power plant emergency operation, i
order to ensure organizations’ competence of redipgremergencies. The emergency plan formulated by
operating organizations shall be reviewed and ajgady the MEP (NNSA).
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China’s nuclear facilities emergencies are desgghatto four classifications:

i. Emergency Standby: the occurrences of specific lvgr&onditions or external events may put the
safety of nuclear power plant into risks, thusioglifor relevant staffs’ awareness and informing
off-site emergency organizations as necessary;,

i. Plant Emergency: radiation risk is limited withiarpof nuclear power plant, thereby mobilizing in-
plant staff and informing off-plant emergency orgations;

iii.  Site emergency: radiation risk is only limited wiittplan site, consequently mobilizing staffs in
plant, informing off-plant emergency organizationsnd mobilizing some organizations as
necessary; and

iv. General Emergency (Off-site emergency): radiatisk exceeds site boundaries, thus mobilizing
on-site and off-site staffs and practicing on-sitel off-site emergency plan.

In case that emergency awareness/standby is decftarelear emergency office of the plant shall
promptly report the situation to higher authoritiese. to the MEP (NNSA) and if necessary to the
relevant provincial nuclear accident emergency cdtem If radioactive material is apt to releasénas
released, the operating unit must promptly deciddeiclare plant, in a site emergency and immediatel
report to higher authority, the MEP (NNSA) or pnosial nuclear emergency committee. In case
radioactive substances are likely to spread oltawe already spread out the plant, the organizatiai
immediately inform the provincial nuclear accidesmmittee and propose protection measures, whilst
the committee, upon notification, shall promptlgpense to emergencies and report to the MEP (NNSA)
Nuclear and Radiation Emergency Office.

Before fuel loading all the emergency-related st@ficluding commander) at NPP shall receive
systematic training, take part at drills and exasiand pass exams. Following professional trasrémgl
exams within plant lifecycle has been performedaorannual period. Similar procedures are applied to
emergency staff at other nuclear facilities.

The IRRS visited the Peking University Hospital Meadl Centre (PUHMC). PUHMC advised they have
plans in place to deal with receiving a radiatiatident casualty delivered to their Accident and
Emergency Department. Similar arrangements exidesignated hospitals throughout major population
centres, a direct result of preparations for theemé Olympics in 2008. The IRRS Review Team was
advised that these arrangements are integrateth@toospitals mass casualty plans but the IRR$eRev
Team was unable to explore these aspects furtleetadiimited time. The expected elements of idesdif
treatment areas and standard internal operatingeduses are expected to exist, but remain uncoaéirm

It is unknown if mass decontamination facilitiese aavailable either at the hospitals for persons
transported to hospitals or “walking wounded”, dratithe overall arrangements are for persons rieguir
acute medical care with radioactive contaminati®a @onfounder. The IRRS Review Team was advised
that the PUHMC had limited capacity to deal witlutachigh dose radiation casualties.

During discussions with the MEP (NNSA) staff thédwing conclusions were reached:

- an emergency plan approved by the MEP (NNSA) ekisteach of the nuclear sites; at least each
2 years these plans are re-approved;

- routine drills and exercises were carried out leylitensee;

- the MEP (NNSA) inspects emergency exercises whietcarried out every 2 years (after plan re-
approval); and

- the licensee takes the lead in designing emergexencise scenarios.
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10.7. SYSTEM FOR PROTECTIVE ACTIONS TO REDUCE EXISTING OR UNREGULATED
RADIATION RISKS

The response to a nuclear emergency at the loeall ieled by the provincial government of the airea
which the nuclear licensed site is located. To rganthe off-site response the provincial governments
implement emergency coordinating committee which sesponsible for the first response and for
implementing protective measures, including stabténe distribution. If necessary (requested), MEP
(NNSA) (Nuclear and Radiation Accident Emergencghirecal Centre) can send experts to the site or to
the local authorities to assist them, namely inat@a@h monitoring. The Committee are also respdasib
for long-term countermeasures implementation whesressary.

As required by laws and regulations, persons resptenfor radiation protection in radiation-invotve
organizations which are claimed

a) engagement in producing, selling and using radieasiources, or;
b) ownership of work site of non-sealed radioactiverses, or ;
c) applications of radioactive installation or molgl@mma rays detection apparatus.

shall receive trainings from MEP (NNSA) recommend&ihing organizations. Other radiation workers
shall receive trainings from training organizatiersommended by competent environmental protection
authorities under provincial governments. By nowER1(NNSA) has recommended seven strongly
powered universities and scientific research iattih as the foresaid training organizations inr@hiln
2005, MEP (NNSA) invited IAEA experts to help builde competence of teachers with these seven
organizations. Led by MEP (NNSA), these trainingamizations have compiled and published unified
training textbooks and syllabus, and set up agest. To serve different trainees, trainings hawed
levels, elementary, medium and advanced. Trainnggrozations recommended by MEP (NNSA) may
offer all three levels of trainings, while onesasunended by provincial governments can only provide
elementary-levelled training. These trainings idel@lso emergency preparedness.

At the national level, the response is managedhiey National Coordination Committee for Nuclear
Accidents Emergency (NCCNE) whose members amongrotire representatives of the; MIl (CAEA),
MEP ( NNSA); the MoH; the State Meteorology Admtiragion and other 15 member institutions.

The national intervention levels for taking urggmbtective actions are adopted as safety guides:
Intervention Principles and Levels of Public Prtitat in Times of Nuclear Incidents and Radiation
Emergencies (HAD002/03) (1991, rev. 2004, MEP (NN&Ad MOH and CAEA). Following this guide,
operational intervention levels are proposed byNR®. MEP (NNSA) verifies if the proposal is cohrdre
with national intervention levels intervention l¢éxeln case of an emergency NNSA verifies if licems
performed in accordance with the determined oparatiintervention levels. This is done by the resid
inspector who is sent to the place immediatelyr dfte emergency situation appears.

IRRS Review Team was informed that emergency ptapaones (EPZ) in China are determined on the
basis of Implementation Rules for the RegulationsNuclear Accident Emergency Management for
Nuclear Power Plants (I) - Emergency PreparednedsResponse for Nuclear Power Plant Operators
(HAF002/01) (1998, NNSA). Thus, the applicant foe tNPP submits the proposal of EPZ based on its
calculations and assessments. This proposal isdedl in Preliminary Safety Analysis Report, on-site
emergency plan and is a part of the licensing decuation for the NPP first fuel load. The local
authority, i.e. the Commission of Nuclear EmergefRasponse of the province at which the NPP is
located, then determines the shape of the EPZ.appkcant for the NPP is responsible for formulgtin
the protective measures recommendations in EPA2WNSA can assist if requested.

Intervention doses received by emergency workersnanaged in a different way on-site and off-site.
MEP (NNSA) requires NPP to report records of emecgeworkers, as NPP is required to control in
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accordance with the intervention guidelines. Of-si as the local government does the first respons
such responsibility must rest with local governméenerally the doses are health question, i.ig.igh

the responsibility of MOH. The IRRS Review Team wia®rmed by representatives of MOH that no
special general arrangements are adopted withdegahe management of the emergency workers doses
received by an intervention. MEP (NNSA) requiresPNIB report records of emergency workers, as NPP
Is required to control in accordance with the wmémtion guidelines. The regulations apply natiopall
hence the MEP (NNSA) has set the framework, evéimey don't actively manage adherence to it during
the emergency.

RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

(1) BASIS: GS-R-2 84.60 states the “National guidance that is in accordance with int@tional
standards shall be adopted for managing, contrgllend recording the doses received by
emergency workers. This guidance shall include wefaperational levels of dose for
emergency workers for different types of respordiviies, which are set in quantities that
can be directly monitored during the performancethase activities (such as the integrated
dose from external penetrating radiation). In sedtthe default operational levels of dose for
emergency workers the contribution to doses viaeaplosure pathways shall be taken into
account.”

(2) BASIS: GS-R-2 84.62 states th: “Arrangements shall be made for taking all practiba
measures to provide protection for emergency warker the range of anticipated hazardous
conditions in which they may have to perform resgofunctions on or off the site. This shall
include: arrangements to assess continually andetmrd the doses received by emergency
workers; procedures to ensure that doses received eontamination are controlled in
accordance with established guidance and intermaticctandards; and arrangements for the
provision of appropriate specialized protective ipgoent, procedures and training for
emergency response in the anticipated hazardouditomns.”

R40 Recommendation: MEP (NNSA) and MOH should ensure m@aging, controlling and
recording the doses received by emergency workerorf different types of response
activities.

All the above introduced information was discuss@ed the following conclusions were made by the
IRRS:

- the response on the national level managed by ®@NNE while on the local/provincial level by
the respective local/provincial commissions;

- the responsibility of the protective measures imq@station is with the local authorities while the
recommendation should be done by the NPP; the NiN$&sponsible for advise if requested;

- emergency plans are in place at both the natiaméll@acal government level for nuclear power
plants and radioactive sources workplaces;

- EPZ around NPPs are being determined;

- intervention levels are regulated but on the déferlegal levels for nuclear facilities and for
radioactive sources practices; and

- the doses of intervening persons received duriggonse are not managed.
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APPENDIX | — LIST OF PARTICIPANTS

INTERNATIONAL EXPERTS:

1. Mike WEIGHTMAN Health and Safety Executive (HSE)  Mike.Weightman@hse.gsi.gov.uk
2. ShahidMALLICK Pakistan Nuclear Regulatory Authority shahid.mallick@pnra.org
3. Olivier ALLAIN French Nuclear Safety Authority (ASN) Olivier.allain@asn.fr

State Nuclear Regulatory Committee of

4. SerhiiBOZHKO bozhko@inspect.snrc.gov.ua

Ukraine
5. BradleyCASSELS Victorian Department of Health brad.cassels@health.vic.gov.au
6. Guy CLAPISSON National Nuclear Regulator gclapiss@nnr.co.za
7. PeterLIETAVA State Office for Nuclear Safety (SUJB) peter.lietava@sujb.cz
8. lvanLUX Hungarian Atomic Energy Authority  lux@haea.gov.hu

Representing U.S. NRC but as Private
Consultant

STUK - Radiation and Nuclear Safety
Authority

Nuclear and Industrial Safety
Agency(NISA)

Radiation and Nuclear Safety Authority

9. Bruce SMALLETT nucfed@aol.com

10. Mika MARKKANEN mika.markkanen@stuk.fi

11.  Koichiro NAKAMURA nakamura-koichirol@meti.go.jp

12. LasseREIMAN Lasse.Reiman@stuk.fi

of Finland
13.  FrancoisRINFRET Canadian Nuclear Safety Commission francois.rinfret@cnsc-ccsn.gc.ca
14.  Yong HORYU Korea Institute of Nuclear Safety ryh@kins.re.kr
15. VeéraSTAROSTOVA State Office for Nuclear Safety (SUJB) vera.starostova@sujb.cz

Slovenian Nuclear Safety

16. AndrejSTRITAR Administration

Andrej.stritar@gov.si

17.  Axel Magnus Swedish Nuclear Fuel and Waste Magnus.westerlind@skb.se
VESTERLIND Management Co., SKB ) i
IAEA STAFF MEMBERS
1. GustavoCARUSO Division of Nuclear Installation Safety G.Caruso@iaearg

Division of Radiation Transport and Waste

2. SumanHAZEM Safety

H.Suman@iaea.org

3. StepherKOENICK Division of Nuclear Installation Safety S.Koenick@iaea.org




4. JohnROWAT g;:;[l)cl)n of Radiation Transport and Waste J.Rowat@iaea.org

5. MarleneKOBEIN Division of Nuclear Installation Safety M.Kobein@iaea.org

OFFICIAL NNSA LIAISON OFFICER:
1. JIANG Wei NNSA

Jiangwei@mep.gov.cn
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APPENDIX Il - MISSION PROGRAMME

IRRS MISSION PROGRAMME

Sunday, 18 July 2010
IRRS Opening IRRS Review Team Meeting
14:00 - 18:00| Opening Remarks by the IRRS Team ¢re@dr. Weightman)
Introduction by Mike Weightman, and Shahid Mallick
Self-introduction of all Attendees

Introductory words by Liaison Officer.

Presentation on the IRRS Methodology (Mr. Caruso)

Presentation on Reporting (Mr. Suman)

Presentation Mission conduct/review (Mr. Weightman)

First Impression from experts arising from the Adsed Referenc
Material (ARMS)

IRRS Entrance Meeting

09:30-17:00 | Opening Remarks by Mr Li Ganjie

Opening Remarks by the IRRS Team Leader Mr Weightma
Self-Introductory of the IRRS Review Team

IRRS Team Leader presentation on the Chinese IRRf8e8s and
Objective

Counterpart Presentations: Overview of the Chinegalatory approach
- Introduction of 10 Modules

18:00 - 19:00 | Daily IRRS Review Team Meeting
19:00 - Official Dinner

11%]

Tuesday, 20 July 2010

Daily Discussions / Interviews

09:00 — 18:00| Interviews and Discussions with Cerpdrts (Parallel discussions)
18:00 — 19:00| Daily IRRS Review Team Meeting

19:00 Travel to remote sites for some team members

Wednesday, 21 July 2010

Daily Discussions / Interviews

09:00 — 18:00| Follow-up interviews and discussiith counterparts for all modules
09:00 — 18:00| Site Visits Group 1 and 5

Site visit no. 1 Visit to RR (Tsinghua University, Beijing, ChalRimg)
(Group 2 —I. Lux and S. Koenick)

Site visit no. 5 Visit to Radiation Devices (Tianjin JPY lon-Te¢.
LTD, Tianjin)

(Group 5 — B. Cassels, M. Markkanen and H. Suman)

18:00 — 19:00| Daily IRRS Review Team Meeting

Daily Discussions / Interviews

09:00 — 18:00| Interviews: VM. NSC DG, CAEA DDG, NEepartment DG, CGNPC]|
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IRRS MISSION PROGRAMME

(NPP Team) CNNC, Head of Advisory Committee Ministf Health
09:00 — 18:00| Site Visits Group 2, 3,4,6 and 7

22-23 July 2010

Site visit No. 2 Visit to Fuel Cycle Facilities (Northern Nucleduel
Manufactory, Bao tou, )

(Group 2 —I. Lux and S. Koenick)

Site visit No. 3Visit to NPP (china Qinshan NPP, Haiyan, Zhejiang
(Group 3 - L. Reiman and Y.H. Ryu)

Site visit no. 4 Visit to Waste Management Facility (Guangdong@wej
Medium and Low Waste Disposal Facility, GuangDdlgenzhen)
(Group 6 — M. Vesterlind, P. Lietava and J. Rowat)

Site visit no. 6 Visit to Medical SourcePeking Union Medical Colleg
Hospital)

(Group 5 — B. Cassels, M. Karkkanen and H. Suman)

Site visit no. 7 visit to Manufacturing (Shanghai Electornic GropO.
LTD. Shanghai)

(Group 4 - O. Allain and S. Bozhko)

18:00 — 19:00| Daily IRRS Review Team Meeting

Daily Discussions / Interviews and Site Visits
09:00 — 18:00| Continuation of interviews
09:00 — 18:00| All day site visits

Group 2, 3, 4,5 and 6

Daily Discussions

09:00 — 18:00| Travel from remote sites for somente@embers
09:00 — 18:00| Report writing

Daily Discussions

09:00 — 18:00| Sightseeing and Lunch

D

Monday, 26 July 2010

Daily Discussions
09:00 — 12:00| Continuation with discussions withrerparts

13:00-18:00 Policy Issue discussion

1) Regulatory Oversight during Construction of Mzl Power Plants
2) Human Resources and Knowledge Management atgugatory body
3) International Cooperation and Collaboration bitregulatory body
18:00 — 19:00| Daily IRRS Review Team Meeting
Daily Discussions

09:00 — 10:00| Finalization of discussions with deuparts
10:00-16:00 Finalize Mission Report

18:00 — 19:00| Daily IRRS Review Team Meeting

Wednesday, 28 July 2010
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IRRS MISSION PROGRAMME

Review of Mission report and, mission report handogr

09:00 — 16:00| Finalizing Mission Report

16:00 Handover of Draft IRRS Mission report to MENNSA) for review and
comments

Plenary Session and Preparation for the exit meetm

09:00 — 18:00| Discussion MEP (NNSA) comments @RS Review Team)
Preparation for Press Release (IAEA press officer)

18:00 Official Dinner

EXIT MEETING and PRESS CONFERENCE

09:00 — 12:00| Finalize Press Release

12:00 - IRRS EXxit Meeting (Speakers: Mr. Li Ganjieam Leader and Mr.
Taniguchi DDG-NS)
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APPENDIX Ill = SITE VISITS

SITE VISITS

Site visit to Research Reactor

. Tsinghua University, Beijing, Chang Ping

Site visit to Fuel Cycle Facilities

Northen Nuclear Fuel Manufactory , Bao Tou,Nei Meng

Site visit to Nuclear Power Plant

Qinshan Nuclear Power Plan Hai Yan, Zhe Jiang

Site visit to Waste Management Facility
Guangdong Beilong Medium and Low lever Waste Dadgéacility, Shenzhen, GuangDong
Site visit to Radiation Devices

Tianjin JPY lon-Tech .Co. LTD, Tianjin

Site visit to Medical Source

Peking Union Medical College Hospital

Site visit to Manufacturing
Shanghai Electric Group, Shanghai
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APPENDIX IV — LIST OF COUNTERPARTS

AREAS

IRRS
EXPERTS

RESPONSIBILITIES AND FUNCTIONS OF THE GOVERNMENT

GLOBAL NUCLEAR SAFETY REGIME

O

O
O
O
O
O

OooOoooOooao

Ooooooao

Mr.
Mr.
Mr.
Mr.
Mr.
Mr.

Mr.
Mr.
Mr.
Mr.
Mr.
Mr.

RESPONSIBILITIES AND FUNCTIONS OF THE REGULATORY BO D

Mr
Mr
Mr
Mr
Mr
Mr

. Weightman
. Mallick

. Nakamura
. Clapisson

. Stritar

. Caruso

O>POANZ

. Weightman
. Mallick

. Nakamura
. Clapisson

. Stritar

. Caruso

O>POANZ

. M. Weightman
. S. Mallick

. K. Nakamura
. G. Clapisson

. A. Stritar

. G. Caruso

OoOooOoOooOooOooao OOooooooano

OOooooooano

Mr.
Mr.
Mr.
Mr.
Mr.
Mr.
Mr.

. HU Liguang

Mr.
Mr.
Mr.
Mr.
Mr.
Mr.
Mr.
Mr.

. LIU Hua
Mr.
Mr.
Mr.
Mr.
Mr.
Mr.
Mr.

NNSA
Counterpart

JIANG Guang
YU Jun

JIANG Wei
ZHAO Yongming
LI Jingxi

PENG Jun

HU Liguang

LIU Hua

JIANG Guang
YU Jun

JIANG Wei
ZHAO Yongming
LI Jingxi

PENG Jun

LIU Hua

JIANG Guang
YU Jun

JIANG Wei
ZHAO Yongming
LI Jingxi

PENG Jun

HU Liguang

Mr

Mr
Mr

Mr
Mr

Support
Counterpart

. TIAN Jiashu
. LAN Ziyong

. TIAN Jiashu
. LAN Ziyong

. TIAN Jiashu
. LAN Ziyong
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AREAS

IRRS
EXPERTS

MANAGEMENT SYSTEM OF THE REGULATORY BODY

NNSA
Counterpart

Support
Counterpart

O Mr. M. Weightman O Mr. LIU Hua . TIAN Jiashu
O Mr. S. Mallick O Mr. JIANG Guang O Mr. LAN Ziyong
O Mr. K. Nakamura O Mr. YU Jun
O Mr. G. Clapisson O Mr. JIANG Wei
O Mr. A. Stritar O Mr. ZHAO Yongming
O Mr. G. Caruso O Mr. LI Jingxi
O Mr. PENG Jun
O Mr. HU Liguang
AUTHORIZATION
O Mr. L. Reiman O Mr. ZHOU Shirong O Mr. SHANG Zhaorong
Nuclear Power Plants O Mr. Y.H. Ryu O Mr. HAO Xiaofeng O Mr. CHAI Guohan
O Mr. LI Jigen O Mr. YANG Di
O Mr. I. Lux O Mr. HOU Wei
Research Reactors O Mr. S. Koenick (IAEA) | O Mr. SONG Chenxiu
O Mr. ZHENG Weibo
O Mr. . Lux O Mr. PAN Su O Mr. KANG Yufeng
Fuel Cycle Facilities O Mr. S. Koenick (IAEA) | O Mr. SHAO Mingchang | O Mr. WU Hao
O Mr. LIU Xinhua
O Mr. B. Cassels O Mr. LIU Yigang O Mr. ZHOU Qifu
O Mr. M. Markkanen O Mr. ZHANG Jiali O Ms. MAO Yahong
Industrial, Medical and Research Facilities | O Mr. H. Suman (IAEA) O Mr. CHEN Dongliang
O Mr. WANG Nan
O Mr. YANG Yaoyun
O Mr. P. Lietava O Mr. MA Chenghui O Mr. KANG Yufeng
O Mr. M. Vesterlind O Mr. KONG Xiangjin O Mr. FAN Zhiwen
Waste Eacilities O Mr. J. Rowat (IAEA) O Mr. WU H_ao
O Mr. LIU Xinhua

REVIEW AND ASSESSMENT
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IRRS

EXPERTS

NNISYAN
Counterpart

Support
Counterpart

. L. Reiman O Mr. ZHOU Shirong O Mr. SHANG Zhaorong
Nuclear Power Plants O Mr. Y.H. Ryu O Mr. HAO Xiaofeng O Mr. CHAI Guohan
O Mr. LI Jigen O Mr. YANG Di
O Mr. I. Lux O Mr. HOU Wei
Research Reactors O Mr. S. Koenick (IAEA) |O Mr. SONG Chenxiu
O Mr. ZHENG Weibo
O Mr. I. Lux O Mr. PAN Su O Mr. KANG Yufeng
Fuel Cycle Facilities O Mr. S. Koenick (IAEA) | O Mr. SHAO Mingchang |O Mr. WU Hao
O Mr. LIU Xinhua
O Mr. B. Cassels O Mr. LIU Yigang O Mr. ZHOU Qifu
O Mr. M. Markkanen O Mr. ZHANG Jiali O Ms. MAO Yahong
Industrial, Medical and Research Facilities | O Mr. H. Suman (IAEA) O Mr. CHEN Dongliang
O Mr. WANG Nan
O Mr. YANG Yaoyun
O Mr. P. Lietava O Mr. MA Chenghui O Mr. KANG Yufeng
Waste Eacilities O Mr. M. Vesterlind O Mr. KONG Xiangjin O Mr. FAN Zhiwen
O Mr. J. Rowat (IAEA) O Mr. WU Hao
O Mr. LIU Xinhua

INSPECTION

O Mr. F. Rinfret O Mr. LI Jingxi O Mr. YANG Tianwen
Nuclear Power Plants O Mr. B. Mall_et O MS. LIU Lu_ _ O Mr. LANG Aiguo

O Mr. O. Allain O Mr. ZHU Zhibin O Mr. LI Zongming

O Mr. S. Bozhko O Mr. FU Qiang

O Mr. I. Lux O Mr. HOU Wei
Research Reactors O Mr. S. Koenick (IAEA) | O Mr. SONG Chenxiu

O Mr. ZHENG Weibo

O Mr. . Lux O Mr. PAN Su O Mr. KANG Yufeng

Fuel Cycle Facilities O Mr. S. Koenick (IAEA) | O Mr. SHAO Mingchang | O Mr. WU Hao
O Mr. LIU Xinhua
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AREAS

IRRS

EXPERTS

NNISYAN
Counterpart

Support
Counterpart

O Mr. B. Cassels O Mr. LIU Yigang O Mr. ZHOU Qifu
O Mr. M. Markkanen O Mr. ZHANG Jiali O Ms. MAO Yahong
Industrial, Medical and Research Facilities | O Mr. H. Suman (IAEA) O Mr. CHEN Dongliang
O Mr. WANG Nan
O Mr. YANG Yaoyun
O Mr. P. Lietava O Mr. MA Chenghui O Mr. KANG Yufeng
I O Mr. M. Vesterlind O Mr. KONG Xiangjin O Mr. FAN Zhiwen
Waste Facilities O Mr. J. Rowat (IAEA) O Mr. WU Hao
O Mr. LIU Xinhua
ENFORCEMENT
O Mr. F. Rinfret O Mr.JIANG Guang | O Mr. YANG Tianwen
O Mr. B. Mallet Mr. LI Jingxi O Mr. LANG Aiguo
Nuclear Power Plants O Mr. O. Allain O Ms. LIU Lu O Mr. LI Zongming
O Mr. S. Bozhko O Mr. ZHU Zhibin
O Mr. FU Qiang
O Mr. I. Lux O Mr.JIANG Guang
Research Reactors O Mr. S. Koenick (IAEA) |O Mr. HOU Wei _
O Mr. SONG Chenxiu
O Mr. ZHENG Weibo
O Mr. I. Lux O Mr.JIANG Guang O Mr. KANG Yufeng
Fuel Cycle Facilities O Mr. S. Koenick (IAEA) |O Mr. PAN Su O Mr. WU Hao
O Mr. SHAO Mingchang | O Mr. LIU Xinhua
O Mr. B. Cassels O Mr.JIANG Guang O Mr. ZHOU Qifu
O Mr. M. Markkanen O Mr. LIU Yigang O Ms. MAO Yahong
Industrial, Medical and Research Facilities |O Mr. H. Suman (IAEA) |O Mr. ZHANG Jiali O Mr. CHEN Dongliang
O Mr. WANG Nan
O Mr. YANG Yaoyun
O Mr. P. Lietava O Mr.JIANG Guang O Mr. KANG Yufeng
Waste Eacilities O Mr. M. Vesterlind O Mr. MA Cher?ghu_i_ O Mr. FAN Zhiwen
O Mr. J. Rowat (IAEA) O Mr. KONG Xiangjin O Mr. WU Hao
O Mr. LIU Xinhua

. REGULATIONS AND GUIDES
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IRRS IN[NISYAY Support

EXPERTS Counterpart Counterpart

. L. Reiman O Mr. ZHOU Shirong O Mr. SHANG Zhaorong
Nuclear Power Plants O Mr. Y.H. Ryu O Mr. HAO Xiaofeng O Mr. CHAI Guohan
O Mr. LI Jigen O Mr. YANG Di
O Mr. I. Lux O Mr. HOU Wei
Research Reactors O Mr. S. Koenick (IAEA) |O Mr. SONG Chenxiu
O Mr. ZHENG Weibo
O Mr. I. Lux O Mr. PAN Su O Mr. KANG Yufeng
Fuel Cycle Facilities O Mr. S. Koenick (IAEA) | O Mr. SHAO Mingchang |O Mr. WU Hao
O Mr. LIU Xinhua
O Mr. B. Cassels O Mr. LIU Yigang O Mr. ZHOU Qifu
O Mr. M. Markkanen O Mr. ZHANG Jiali O Ms. MAO Yahong
Industrial, Medical and Research Facilities | O Mr. H. Suman (IAEA) O Mr. CHEN Dongliang
O Mr. WANG Nan
O Mr. YANG Yaoyun
O Mr. P. Lietava O Mr. MA Chenghui O Mr. KANG Yufeng
Waste Eacilities O Mr. M. Vesterlind O Mr. KONG Xiangjin O Mr. FAN Zhiwen
O Mr. J. Rowat (IAEA) O Mr. WU Hao
O Mr. LIU Xinhua
EMERGENCY PREPAREDNESS AND RESPONSE
O Ms. V. Starostova . CHAO Zhexiong O Mr. CHEN Xiaoqiu
O Mr. DING Zhibo O Mr. YUE Huiguo
O Ms. YANG Ling
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APPENDIX V — RECOMMENDATIONS, SUGGESTIONS AND GOOD PRACTICES

R:
Recommendations

S: Suggestions

Recommendations, Suggestions or Good Practices

1. RESPONSIBILITIES AND
FUNCTIONS OF THE GOVERNMENT

G: Good Practices

R1

Recommendation: The government/MEP (NNSA) should copile

one document as soon as practicable, in which an panded
nuclear policy and strategy for safety that coversompliance with
the ten safety principles as given in IAEA Safety Bhdamentals
(SF-1) should be included, taking account the currg and future
challenges faced by the government, regulatory bodgnd the
industry.

S1

Suggestion: The MEP (NNSA) should consider enhanainthe
application of the graded approach in the implemerdtion of the
national policy and strategy for safety.

GP1

Good Practice: The long term (2005-2020) nuclear peer
development plan issued in October 2007 and the Ignterm
(2006-2020) plan on nuclear safety and radioactivgollution
prevention issued in October 2007, include a clearuclear policy
statement — adhere to the “safety first/quality fisst principle”,
and a commitment to strengthen the supervision ofuclear safety
and its enforcement.

R2

Recommendation: The government should expedite th
promulgations of nuclear laws such as Atomic EnergyAct and
Nuclear Safety Act, consolidating and updating th@uclear safety
infrastructure in China in such a way that it complies with GSR
Part 1 requirements taking account of the rapid deelopment of
the nuclear power programme. Efforts should be madeto
complete the promulgations process within a reasohée time
frame.

S2

Suggestion: The regulatory authorities should ensur that in the
implementation of regulations covering the Basic Saty Standard
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R:
Recommendations

S: Suggestions
G: Good Practices

Recommendations, Suggestions or Good Practices

there is no gaps or unnecessary overlaps in assegsit) inspection
and enforcement.

S3

Suggestion: The government should adequately stretigen
institutions to respond to the development of the uclear laws
and associated regulations.

GP2

Good Practice: MEP (NNSA) has made available the dsic
conditions covering, inter alia, organisational, reource and
safety culture factors for companies wishing to aagjre a licence
to have access to Chinese nuclear markets.

R3

Recommendation: In effectively responding to the icreasing
safety challenges of rapid development of nuclearower, the
government should strengthen the NNSA as a real iegrated
regulatory Authority (Administration or Agency) wit hin the
MEP with a Vice Minister as its Administrator and Head mainly
focused on safety regulation, so as to enable theH? (NNSA) to
mobilize and use management resources in more eféat and
intensive way

R4

Recommendation: The Government should allocate adeqte
financial and human resources, of the appropriate @anpetencies,
for developing and maintaining the regulatory infrastructure in

China commensurate with the current and the rapid
development of its nuclear power programme.

R5

Recommendation: The Government should provide MER
(NNSA) with sufficient flexibility, to ensure that the regulatory
body can attract and retain the suitably qualified and
experienced regulatory staff that it will require.

R6

Recommendation: Although the current regulations asign the
prime responsibility for nuclear safety to the orgaization
responsible for the facilities or activities, thisrequirement should
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R:
Recommendations

S: Suggestions
G: Good Practices

Recommendations, Suggestions or Good Practices

also be clearly defined in the new laws to be prongated.

S4

Suggestion: The new Law on Nuclear Safety should ¢tude a
clear commitment for the maintenance of the prime
responsibility for safety in line with GSR Part 1 Requirement 6.

R7

Recommendation: The regulatory authorities should stablish
mechanisms for the effective coordination of the gulatory
functions on occupational radiation protection, inéuding
ALARA applications, amongst MOH, provincial DoH, MEP and
provincial EPB to ensure complete and clear coverag and
coordination.

R8

Recommendation: The government should establish
comprehensive national policy and strategy for thenanagement
of radioactive waste and spent nuclear fuel.

S5

Suggestion: The government should establish one awy
responsible for the implementation of the nationalstrategy for
disposal of radioactive waste.

S6

Suggestion: When regulations or the law on preverdgn and
control of radioactive pollution are amended, it slould be made
explicit that storage facilities for radioactive waste are defined as
nuclear installations.

S7

Suggestion: The government should develop the natial human
resources development plan as an integral part ohe five years
national nuclear power programme strategic plan.

S8

Suggestion: The MEP (NNSA) may consider expandinghé
system of recommendations for training organizatioa to all
professional areas relevant to nuclear safety.

GP3

Good Practice: The MEP (NNSA) recommendations for

universities and other training of engineers in som professional
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R:
Recommendations

S: Suggestions
G: Good Practices

Recommendations, Suggestions or Good Practices

areas is very useful.

GP4

Good Practice: The qualification and registration é& nuclear
safety engineers in China is considered a good praze

2.

GLOBAL NUCLEAR SAFETY

REGIME

R9

Recommendation MEP (NNSA) should be provided with
adequate resources and flexibility for internation& cooperation,
especially taking into account the nature of somefathe new
designs of nuclear power plants which originate fron abroad.

S9

Suggestion : MEP (NNSA) should have its own line @
communication/interaction with the IAEA.

R10

Recommendation MEP (NNSA) should take over the role of
national IRS coordinator, and act as the prime linkinto the Asian
Nuclear Safety Network (ANSN).

3.

FUNCTIONS OF THE REGULATORY

BODY

RESPONSIBILITIES AND

R11

Recommendation: In the circumstances of MEP (NNSA
becoming a real integrated body, to maximize regutary
effectiveness it should be organized with a cleareand more
efficient line management structure where responsilities are
well defined and understood by everybody involvedensuring
that regional offices report to one coordinating bdy within the
NNSA.

R12

Recommendation: MEP (NNSA) should develop and impfaent
an integrated human resource management programmejn
particular  technical competence including knowledge
management and systematic approach to training, comensurate
with the needs to fulfil their regulatory responsiblities taking
into account the current and the rapid nuclear powe
development programme of China. The ability for MEP(NNSA)
to address this recommendation would be facilitatedoy the
government addressing recommendations 4 and 5.

R13

Recommendation: MEP (NNSA) should make forma
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R:
Recommendations

S: Suggestions
G: Good Practices

Recommendations, Suggestions or Good Practices

arrangement with Technical Support Organizations that they are
using to ensure that there is no conflict of interst. Also the
potential for conflict of interest within the subcmtractors used by
the TSOs should be periodically assessed by NNSA.

S10

Suggestion:The MEP (NNSA) should continue regulatory liaison
arrangements with authorized facilities.

R14

Recommendation: The authorities involved in the reglatory
body should enhance their information management teensure
proper information recording, analysing and dissenmation to the
relevant stakeholders (including the internationalorganization)
in a timely manner.

S11

Suggestion: MEP (NNSA) should consider strengthengn its
arrangements for document management, record keepgn and
long-term retrievable storage in accordance with tb
management system.

S12

Suggestion: MEP (NNSA) should consider holding meieigs with
the residents and representatives of the public othe areas
around the operating facilities to explain their wok and
decisions.

4.

MANAGEMENT SYSTEM OF THE

REGULATORY BODY

R15

Recommendation: MEP (NNSA) should establish and imMpment
an integrated management system in conformance witthEA SS
GS-R-3.

5.

AUTHORIZATION

GP5

Good Practice: The authorization procedures and reglations
concerning nuclear safety equipment manufactured inChina
have been developed in recent years. The regulatosupervision
has been strengthened and is organized in an effae way.

R17

Recommendation: MEP (NNSA) should make explicit
requirements in revising the relevant code to enser that
applications submitted by the licensee that containsafety
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Recommendations

S: Suggestions

Recommendations, Suggestions or Good Practices

G: Good Practices

analyses results shall be verified by experts indepdent from
those that were involved in the preparation of theapplication,
reflecting existing practices.

S14

Suggestion: Acknowledging that MEP (NNSA) regulatesall
research reactors as in operational status, it shdéadi consider
elaboration of regulations on the design and mainteance
requirements related to the extended shutdown statef research
reactors and critical assemblies.

S15

Suggestion: MEP (NNSA) should consider applying argded
approach in a carefully balanced manner to regulatry control
over the various fuel cycle facilities, and this adrol should be
commensurate with the potential hazard the facilites represent.

S16

Suggestion: With the increase in need for nuclearutl cycle
facilities in the future, MEP (NNSA) should conside whether it
needs more formal means to achieve confidence inntoactor
gualifications having influence on the safe operadin of fuel cycle
facilities.

S17

Suggestion: MEP (NNSA) should consider the elaborain of a
procedure/programme for systematic supervision of Hhe
gualification and training of fuel cycle facility personnel.

S18

Suggestion: The MEP (NNSA) should consider ensurinthat the
provisions of the Guidance on Import and Export ofRadioactive
Sources are fully followed, as far as practicable.

R18

Recommendation: The regulatory body should establis
requirements for financial provisions for the safemanagement of
disused sources.

S19

Suggestion: The regulatory body should consider emmcing the
implementation of the graded approach by adjusting the
authorization process according to the category dhe sources.
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Recommendations

S: Suggestions
G: Good Practices
R19

Recommendations, Suggestions or Good Practices

Recommendation: MEP (NNSA) should establish a formdegal
requirement to have a waste minimization plan as pa of the
application for a license.

S20

Suggestion: MEP (NNSA) should encourage the operatof the
Beilong Disposal Facility to apply for an operatinglicence for the
facility, be that as a disposal facility or as a strage facility. The
current temporary operating permit is not a sustairable
situation.

6.

REVIEW AND ASSESSMENT

R20

Recommendation: The headquarter MEP (NNSA) should ssess
its current and future needs for internal technical expertise
considering especially its decision-making function

S21

Suggestion: NNSA should perform appropriate conformtional

analysis and verification for nuclear facilities acident analyses in
the construction license phase, where possible acgng adequate

tools.

R21

Recommendation: In developing safety guides, reguians and
Evaluation Principles MEP (NNSA) should ensure thathere are
no conflicts.

S22

Suggestion: The MEP (NNSA) should consider develam
guidance concerning the use of PSA for key applicans, and
should consider starting to risk-inform its own regilatory
functions to optimize regulatory activities and deelop an
implementation programme for that purpose.

GP6

Good practices: The MEP (NNSA) supports the wide use of PS.
by issuing a PSA Policy Statement.

S23

Suggestion: The MEP (NNSA) should consider ensurintpat they
have adequate capability to review human factors ah safety
culture related issues in the light of the nuclearindustry
expansion.
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G: Good Practices
R22

Recommendations, Suggestions or Good Practices

Recommendation: MEP (NNSA) should require the updahg of
the SAR of fuel cycle facilities on a regular basias well as
following important modifications that have an effet on the
safety of the installation.

R23

Recommendation: MEP (NNSA) should make the necessasteps
to provide adequate resources in order to make ittde to perform
all the assessment and review work necessary to fqut the
MEP (NNSA)'s regulatory supervision of fuel cycle #cilities,
especially for spent fuel facilities. Analyses praged by
organizations outside of the regulatory body shouldhe ensured to
be independent of the nuclear operators.

S24

Suggestion: MEP (NNSA) should consider setting reguements
on the frequency of the periodic safety review ofukel cycle
facilities and the issuance of regulatory guidanceon periodic
safety reviews for fuel cycle facilities.

S25

Suggestion: The MEP (NNSA) should consider to esthsh
procedures for formal recognition of external expets in the field
of radiation protection.

7.

INSPECTION

S26

Suggestion: MEP (NNSA) should enhance its training
programme for inspectors and experts; the enhancemé would

provide knowledge and experience in all areas of &y, security,

radiation protection and the environment that inspetors oversee
during the lifecycle of the plant.

GP7

Good Practice: The MEP (NNSA) training programme fa@
inspectors includes simplified reactor behaviour s$nulation
training as well as licensee provided material onite equipment
and systems.

R24

Recommendation: MEP (NNSA) should enhance the pross of
review, analysis and sharing of operating experiems. This
includes sharing of experience amongst the regionshis process
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Recommendations

S: Suggestions

Recommendations, Suggestions or Good Practices

G: Good Practices

should include appropriate means of sharing informé&on
amongst the regulatory body and operating organizabns. The
regulatory body should consider the development af database to
facilitate management of follow up actions, trendig, accessing ta
information as part of overall knowledge management

S27

Suggestion: MEP (NNSA) should formalize a mentoring
programme to build expert knowledge and skills ofnspectors in
order to aid the inspectors in areas which are notovered by
procedures. This mentoring programme should extendeyond
the initial inspector certification training progra mme.

S28

Suggestion: MEP (NNSA) should look for ways to enhlmee the
sharing of detailed inspection procedures and theiapplication
amongst the regional offices, especially for new wstruction
inspections. Detailed inspection procedures would rpvide
guidance on what to inspect from the significance ggspective to
inspectors without detailed technical expertise.

S29

Suggestion: MEP (NNSA) inspectors should considerxeending
the scope of review of NPPs to include how the licgee manages
technical processes and programmes in detail.

\"2)

S30

Suggestion: MEP (NNSA) should consider developing @atabase
of inspection findings, to be shared within the emte NNSA.

S31

Suggestion: MEP (NNSA) should continuously improveand
implement the programme of safety performance indiators for
utilities and ensure that staffs are trained in th& use.

S32

Suggestion: MEP (NNSA) should consider optimizing he
practice of rotating resident inspectors among sit to allow
sufficient time at one site in order to stabilize he experience leve
but not too long to suffer regulatory capture.

S33

Suggestion: MEP (NNSA) should consider using techral
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Recommendations

’ ; Recommendations, Suggestions or Good Practices
S: Suggestions

G: Good Practices

support organizations consistently to contribute to the
development of site specific inspection guides.

R25 Recommendation: MEP (NNSA) should strengthen the aiiting
programme in foreign factories for quality assurane of
equipment to be used in Chinese NPPs.

S34 Suggestiol: MEP (NNSA) should consider enhancing the sharir
of major lessons learned from manufacturing experiece with
others.

GP8 Good Practice: MEP (NNSA) has initiated periodic metings

between Chinese manufacturers to promote the exchga of
important manufacturing information .

S35 Suggestion: The regulatory body should ensure thatthe
inspectors’ competencies and inspection procedur@se enhanced
so that they recognize matters related to radiationsafety and
regulatory requirements if not included in their inspection
checklists.

S36 Suggestion: The regulatory body should consider ophizing the
implementation of the graded approach by adjusting the
inspection frequencies and process according to theategory of
the sources.

R26 Recommendation: The regulatory body should ensurehat due
consideration is given to certain parameters and mperties of
waste which the operator does not appear to be repng,
namely:

- a cumulative total of the nuclide specific inverdry of the
disposal facility,

- important non-radiological properties of the wase.

R27 Recommendation: The regulatory body should require the
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. ; Recommendations, Suggestions or Good Practices
S: Suggestions

G: Good Practices

operator to strengthen their programme for radiation protection
monitoring of the controlled area at the Beilong dsposal facility.

8. ENFORCEMENT R28 Recommendation: Periodically the regulatory body sbuld
collect, analyse and disseminate information on necompliances
and enforcement actions, in particular to provide éedback to
enhance the performance of the regulatory functions

R29 Recommendation: Consideration should be given for he
involvement of all authorities comprising the reguhtory body in
the completion of the enforcement guide.

S37 Suggestion: Consideration should be given to incledrisk-based
grading in the implementation of the enforcement plicy for
radioactive sources.

9. REGULATIONS AND GUIDES R30 Recommendation: The MEP (NNSA) should adopt a praate
where all the regulations are reviewed on a regulabasis.

S38 Suggestion: The MEP (NNSA) should allocate suffion
resources and funding to the development of reguleins and
guides.

R31 Recommendation: The MEP (NNSA) should follow a poty

where, in the long run, the licensing of new nuclegower plants
is based on existing regulations. The need to badkbperating
plants to meet the regulations should be assessedsif as new
regulations are issued and then in connection withPeriodic
Safety Reviews. Backfitting concerning operating pints should
be performed, based on these assessments, as fouedsonably
practicable.

R32 Recommendation: MEP (NNSA) should revise its regutaons on
research reactors and critical assemblies in ordeto formulate
requirements in compliance with the IAEA safety regirements
in NS-R-4 where they exist and as far as reasonabpyacticable.
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G: Good Practices

S39 Suggestion: In order to facilitate the issuance anapplication of
the Department Rule under revision MEP (NNSA) shou initiate
the elaboration of related regulatory guides withot1 waiting for
issuance of the IAEA guidance.

R33 Recommendation: MEP (NNSA) should revise its regutaons on
fuel cycle facilities in order to formulate requirements in
compliance with the IAEA safety requirements in NSR-5 where
they exist and as far as are reasonably practicahle

S40 Suggestion: In order to facilitate the issuance anapplication of
any such revision to regulations, MEP (NNSA) shouléhitiate the
elaboration of related regulatory guides.

R34 Recommendation: MEP (NNSA) should finalize, approve and
implement draft documents on ‘Implementation Rule br Safety
and Protection management of radioisotopes and radiion-
emitting devices’

R35 Recommendatior: MEP (NNSA) should finalize and implement
the draft Rule related to radiation monitoring at scrap metal and
smelting industry.

GP9 Good Practice: The graded approach is implemented in
accordance with a risk-based categorization of radiactive
sources and radiation-emitting devices. For sealesburces, China
has adopted the IAEA categorization of sources andxtended it
to unsealed sources and radiation-emitting equipmen

R36 Recommendation: MEP (NNSA) should develop regulatiws for
decommissioning plans covering:

* When decommissioning plans should be drawn up;
» Scope and content of the plan; and

» Periodic revision of the plan.
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Recommendations, Suggestions or Good Practices

G: Good Practices

The regulations should cover decommissioning plarfer existing
as well as for planned nuclear installations.

R37

Recommendation: For the Legislative plan for the peod 2010-
2015, MEP (NNSA) should assign suitable priority to the
development of the regulations and rules for radioetive waste
management. The proposed suite of guides for radiotive waste
management to be produced in the same period shoulde re-
evaluated in light of the current plans for the deelopment of the
IAEA safety standards.

EMERGENCY PREPAREDNESS AND
RESPONSE

R38

Recommendation: MEP (NNSA), MII/CAEA and NEA should
promote the elaboration and approval of a legal andegulatory
framework for an assessment of the threats by categzing
facilities and practices in accordance with the IAR safety
standards.

S41

Suggestion: MEP (NNSA) should consider an improvement of
existing training emergency preparedness programmesand
education, namely for local/provincial environmentéd authorities
(as first response organizations at the local/prowcial level) to
ensure that the personnel both at headquarters andt provinces
have the comparable knowledge and skills.

R39

Recommendation: MEP (NNSA) should establish a quali
assurance programme to ensure a high degree of alahility and
reliability of all the supplies, equipment, communcation systems
and facilities necessary to perform the assigned sponse
functions, namely at the Nuclear and Radiation Acdent
Emergency Technical Centre.

R40

Recommendation: MEP (NNSA) and MOH should ensure

managing, controlling and recording the doses receed by

D

emergency workers for different types of responsecdivities.
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APPENDIX VI — MEP (NNSA) REFERENCE MATERIAL USED FO R THE REVIEW

IRRS Self-assessment Report on:
O Regulation of Nuclear and Radiation Safety in China

Regulations on:

O Safety and Protection of Radioisotopes and Radiagimitting Devices
O Supervision and Administration of Civilian Nuclesafety Equipment
O the Nuclear Safety of the Pedgd&epublic of China
O Common Questions
O Code of Conduct on the Safety and Security of Ratlie® Sources
O Emergency Preparedness and Response
O Occupational Radiation Protection
O
m|

Public Exposure

Waste Management
Safety of Fuel Cycle Facilities (DS316)
Safety of Nuclear Power Plant Design (NS-R-1)
Safety of Nuclear Power Plants Operation (NS-R-2)

O
O
O
O Safety of Research Reactors (NS-R-4)
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APPENDIX VII — IAEA REFERENCE MATERIAL USED FOR THE REVIEW

IAEA SAFETY STANDARDS SERIES No. SF-1- Fundamental Safety Principles

IAEA SAFETY STANDARDS SERIES No. GSR PART 1- Governmental, Legal and Regulatory
Framework for Safety

IAEA SAFETY STANDARDS SERIES No. GS-G-1.1- Organization and Staffing of the Regulatory
Body for Nuclear Facilities

IAEA SAFETY STANDARDS SERIES No. GS-G-1.2 -Review and Assessment of Nuclear Facilities
by the Regulatory Body

IAEA SAFETY STANDARDS SERIES No. GS-G-1.3 -Regulatory Inspection of Nuclear Facilities
and Enforcement by the Regulatory Body

IAEA SAFETY STANDARDS SERIES No. GS-G-1.4 Documentation for Use in Regulatory Nuclear

IAEA SAFETY STANDARDS SERIES No. GS-G-1.5 Regulatory Control of Radiation Sources
IAEA SAFETY STANDARDS SERIES No. GS-R-2- Preparedness and Response for a Nuclear or
Radiological Emergency Safety Requirements

IAEA SAFETY STANDARDS SERIES No. GS-R-3- The Management System for Facilities and
Activities

IAEA SAFETY STANDARDS SERIES No. GS-G-3.1 -Application of the Management System for

i Facilities and Activities

IAEA SAFETY STANDARDS SERIES No. GS-G-3.3- The Management System for the Processing,
j Handling and Storage of Radioactive Waste

IAEA SAFETY STANDARDS SERIES No. GS-G-3.4- The Management System for the Disposal of
| Radioactive Waste

B IAEA SAFETY STANDARDS SERIES No. GS-G-3.5

IAEA SAFETY STANDARDS SERIES No. GSR Part 4 - Safety Assessment for Facilities and

j Activities

IAEA SAFETY STANDARDS SERIES No. NS-R-1- Safety of Nuclear Power Plants — Design Safety
| Requirements

IAEA SAFETY STANDARDS SERIES No. NS-R-2- Safety of Nuclear Power Plants — Operation
| Safety Requirements
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} IAEA SAFETY STANDARDS SERIES No. NS-R-3- Site Evaluation for Nuclear Installations Safety

| IAEA SAFETY STANDARDS SERIES No. NS-R-4- Safety of Research Reactors

 IAEA SAFETY STANDARDS SERIES No. NS-R-5- Safety of Nuclear Fuel Cycle Facilities

IAEA SAFETY STANDARDS SERIES No. SS115 - International Basic Safety standards fotefetion
f against lonizing Radiation and for the Safety oflie@aon Sources

IAEA SAFETY STANDARDS SERIES No. RS-G-1.7- Application of the Concepts of Exclusion,
l Exemption and Clearance

IAEA SAFETY STANDARDS SERIES No. RS-G-1.8 - Environmental and Source monitoring for
B Purpose of Radiation Protection

| IAEA SAFETY STANDARDS SERIES No. RS-G-1.9- Categorization of Radioactive Sources,

§ IAEA CODE OF CONDUCT on the Safety and Security of Radioactive Sources

 IAEA GUIDANCE on the Import and Export of Radioactive Sources

i IAEA SAFETY STANDARDS SERIES No. GSG 1- Classification of Radioactive Waste

IAEA SAFETY STANDARDS SERIES No. GSR Part 5- Predisposal Management of Radioactive

)l Waste

} IAEA SAFETY STANDARDS SERIES No. WS-R-1- Near Surface Disposal of Radioactive Waste

IAEA SAFETY STANDARDS SERIES No. WS-G-1.1- Safety Assessment for Near Surface Disposal

 of Radioactive Waste

IAEA SAFETY STANDARDS SERIES No. WS-G-1.2- Management of Radioactive Waste from the
l Mining and Milling of Ores

IAEA SAFETY STANDARDS SERIES No. WS-G-2.1- Decommissioning of Nuclear Power Plants

i and Research Reactors

IAEA SAFETY STANDARDS SERIES No. WS-G-2.2- Decommissioning of Medical, Industrial and

ll Research Facilities

IAEA SAFETY STANDARDS SERIES No. WS-G-2.3- Regulatory Control of Radioactive Discharges

l to the Environment

IAEA SAFETY STANDARDS SERIES No. WS-G-2.4- Decommissioning of Nuclear Fuel Cycle

i Facilities
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IAEA SAFETY STANDARDS SERIES No. WS-G-2.5 - Predisposal Management of Low and

8 Intermediate Level Radioactive Waste

IAEA SAFETY STANDARDS SERIES No. WS-G-2.6 - Predisposal Management of High Level

 Radioactive Waste

IAEA SAFETY STANDARDS SERIES No. WS-G-2.7 - Management of Waste from the Use of
B Radioactive Material in Medicine, Industry, Agrituie, Research and Education

IAEA SAFETY STANDARDS SERIES No. WS-R-3 - Remediation of Areas Contaminated by Past

8l Activities and Accidents

IAEA SAFETY STANDARDS SERIES No. WS-G-3.1- Remediation Process for Areas Affected by

i Past Activities and Accidents

 IAEA SAFETY STANDARDS SERIES No. WS-R-4- Geological Disposal of Radioactive Waste

IAEA SAFETY STANDARDS SERIES No. WS-R-5 - Decommissioning of Facilities Using

l Radioactive Material

IAEA SAFETY STANDARDS SERIES No. WS-G-5.1- Release of Sites from Regulatory Control on

i Termination of Practices

IAEA SAFETY STANDARDS SERIES No. WS-G-5.2- Safety Assessment for the Decommissioning
§ of Facilities Using Radioactive Material

 IAEA SAFETY STANDARDS SERIES No. WS-G-6.1- Storage of Radioactive Waste
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APPENDIX VIII - ORGANIZATIONAL CHART MEP (NNSA)

Nuclear Safety MEP Provingial
‘and Environment ————— e AN radiation
Advisory (N N SA) environmental
Commission ‘ organization (31)
I | I I I I
Dept. of Dept. of Nuclear Department of Other Technical Regional
Seneral Safety (Rad. International departments support offices(6)
Administration Safety) Cooperation (6) organizations(5) :
— I_I
LTSRS Division of  Dept. of Planning and Finance; NSC ‘Shanghai RO
Nuclear Dept. of Policy, Laws and Regulations; RMTC Guangdong RO
Safety Dept. of S&T and Standards; M&RTC Northern RO
International = Dept. of Human Resources; SNSC Sichuan RO
Cooperation  Dept. of Publicity and Education NSRC Northeastern RO

Dept. of Ecology Environment Northwestern RO




