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Background
P.R.China and the U.S.A. signed a Frame Contract about import
four AP1000 units on July 24, 2007 in Beijing, two units are
assigned as Sanmen NPP unit 1&2, another two units are assigned

,as Haiyang NPP unit 1&2.
* The first engineering project of AP 1000 in the world was started on

December.31, 2007.
* Sanmen NPP submitted a CP application for its unit 1 &2 to NNSA

on February 25, 2008, with all supporting documents, including
PSAR. Sanmen NPP expects that they can start construction (First
Pour of Concrete) in March, 2009, and connect to the grid in
September, 2013.
Haiyang NPP submitted a CP application for its unit 1&2 to NNSA
on May 26, 2008, with all supporting documents, including PSAR.
Hiaynag NPD expects that they can start construction (First Pour of
Concrete) in September, 2009, and connect to the grid in March,
2014.
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Format and Content of PSAR

* PSAR of Sanmen NPP and Haiyang NPP
are based on Tier 2 of AP1000 DCD
Revision 16, with some plant specific
information.

* The format and content of PSAR shall
comply with RG1.70 and SRP.

Review Team

1182 technical persons are involved in the review team for AP1000
PSAR in China, they are from Nuclear and Radiation Safety Center
(NSC), Nuclear Power Research and Design Institute of China
NPIC), Beijing Nuclear Safety Review Center (subpart of Beijing
institute of Nuclear Engineering, BINE , Mechanical Equipment
Reliability Center, Suzhou Nuclear Safety Center.
NSC takes the overall technical responsibility of the nuclear safety
review project, organizes and cooperates with other organization to
carry out the review project.
- Mr. Tang Be is the technical principle of the review project.
- Mr. Chai Guohan is the project manager.
- All the chief Reviewer of each chapter (except QA) of PSAR are from

NSC.
*Raeyiew.Seamfoi~5L, 000PSARP

Review Target

* Familiar with the design of AP1 000, obtain all of
the technical supporting documents.

* Ensure that the review scope and depth of CP
application of AP1000 in China are equivalent to
that of COL application of AP1000 in the USA.

* Ensure that the Scope and Depth of Nuclear
Safety Regulation to AP1000 in China are
equivalent to that in the USA.

* Confirm the design of AP1000 are conformance
with Chinese Nuclear Safety Requirements.

Review Progress and.Stat~us
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Statistical Data of the Review

Sanmen NPP
- There are 1572 questions in The First Batch of PAIS.
- 663 Action Sheets are generated during the first review meeting.
- There are 698 questions in The Second Balcn of. R!s.

269 Action Sheets are generated during the second review
meeting.

- Several review topics have been chosen.
Haiyang NPP

There are B56 questions in The First Batch oefRP..
- 276 Action Sheets are generated during the first review meeting.

Technical Cooperation with NRC

* NRC -has torrned Ore Regulatory Reaiew for re Descn Certdcaton of AP600 and AP1000
about tO year;, Deoign cerbtbaton 01 AP

0 0 0 
and AP ,&- aue been isusd e-araraly by NRC.

and NRC 0s pen~orrtne tne Regularry Revieaw of AP, 000 Dc amendment Ap.. aton a severalcOL Applc~atroO tar AP 0 rn mee USnA. tigt now.

STne frot tour undos of AP100 will be built and overated in China., fi expenenbe of safety ren-ew,
cansbuctlan, commissIon, and operation of AP1000 in Chin is ry mnpyrtant O bothm unties

* Cooperabin actiono till ow:
- Talannwr..nhol . APIrOa t-hb ft. A-1 5 * I 1r . 2007.

-Consaftl I. NtRt CC o t FZaI B=t.onf I1 PI P5A tbanRoIS. ta NP P tR N IuJuly 2 M8)
- Worba~p No dRCdutrord ttebwtortn Ibp AP 0rbelis kon 0d 20 1o1 31. 200.
- uAdot ..obue.nta r.-ted t1.tn.I.ue..r l.w•1. 0 AP 1r DO(tha . h. o OA.h- n. prid.by In

* o 151u"c R -Wa I d bn- rrd -ab noýao

- C ofaIdarr om..tlnaof IIracarty It.~ .o A N=pprrm b-F.arnb 8 W 14, 2tMd.

* Coopertoon n the computer codes tsepected

Achievement of the Review

Most of the targets have been achieved.
a Review conclusion will be formed, it will

support the final decision on issue of CP.

Shortcoming and Disadvantage

* The efficiency of the safety review is affected due to the
language problem, all of the review documents are in
English;

* Some review questions has no actual progress after
several Q&A rounds due to poor communication
between the Reviewer and the Designer, and due to the
limited number of WEC experts attended the review
meeting.

a The review time is not sufficient, the Reviewer don't have
enough time to read all of the review documents
carefully.

* Audit calculation has not been performed due to lack of
tools,
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Preliminary Review Comments

* Most of the review questions have been closed.
Some open questions need a technical position
of NNSA.

* There is not any big issue which could affect the
issue of CP to Sanmen NPP on schedule from
the view point of nuclear safety review.

* There maybe some uncertainties during
construction, equipment manufacture,
commission due to lack of experience, so risk of
investment (such as delay of construction and/or
operation, non-conformance of important
equipment, etc) maybe exist.

Following Review Plan
SSan.men NPo

- Coalr 1,.the,. -i ,. (E et-i Is-,of teo int iod aind .- t. roml O )

-ontaren meaetnag 0 Nu iS Ind R-1. A4- Coml,~ le a- aeae IoM CP eISan... NP .
- Ae O~tty edit-, -a ol ... h. PsAR of s.-. hpt.

* Haiiyar NPP

- or-d~ ah..i,

Follow up the NRC' re"ulatery review of Application of AP10DO DC amendment and Application
of COL for AP1000 in USA, keep the design of Sanmen NPP and Hal•iang NPo the same as foat
will be buit in USA isesetensive as possible. Satety Reviewon any important design modifitdtlon
in the future.
riSome tofica need to be -eviewed atter CP bOc defote FSAR, so as to minimite ni mess of safety

Establotame kecondtions for Aud alationof APtOD. so as to petorm audt calculation
on w en key a asgno analyses in the future.
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Organization ofthe~China regulatory body &

]organiization ofthe:China ýregdlatory Ubdyý&.
overview ofthe Chinese NPP regulatory framework
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O " 'Nuclearpiower plants in'China"

-') Construction. ofsafety infrastructure

Q .PP viewand apprv.:pmcess

Evolution of the rolesJ' IfNS

QSafety requirements and practices

National Nuclear Safety Administration, P. R. China
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Nuclear power plants-iin China

. French Design•,:

CP: Daya Ba 29BOMWe
-Lingao ZX980MWe

::ER:Taishan 2 XI750MWe

L~.

* :Canadian Design:
-CNDU Qinshan hase lll,2 2X700MWe '•

RPussian Design:
.V,'VVWWE R'- 'Ti awan n-22XIO•6°MWei t Wý;. N

American Design
_._ APO000: Sanmen: ý2XI1250MWe'-

i Ha.yanng: 2XI25OMWe

. Chinese-Design:

..,,Qinshan 300MWe

C- p6 -5 Qinshan Phasel1"'L-

A ,,4X'S6uM i e,

~3 1'O1 Fuqing .2 X 1OOOMWe

Fangjiashan 2 X 1OOOMWe
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KD~ onstucton osalfety infrastructure.:
Founidation of NNSA

NsA' was fouded in 1984

ýj indepe~ndnt fromn Nuclear industry'
Defning .thePrinciple: Safety first, Ouaffirsi

Promoting thesafety Culture;
-,Govemrnment reform in 1998: NNSA-was combined into

SEPA-(now-he-MEP---Mift" -oiEf-omelnta4
-Protection) ..

:: Totally meore than 3060 staff for.the whole system.

S ., a i s s o c i a t e d m m i e • : . • . . ,

-uEleatro agi•ntacprotection.:..' Rsec

•. re. ct.o-. , Fu -l .ec .l .R d a e... -:

11 1 ýI



* Responsibilities defined by law and
,reg Ulations-:-..,

Law & policy -m aki ng on nuclear Safety
and :radiation prOtection..

I- Safet reviewtandy icense management.
Safetyinspectionin the installations.,
KNuclear and radiationmaccidents
.investigation and treatmentr.'

- Nuclear accidentlemergency preparedness
'and response:'
i.-onspe:tnergencyr response plan review and

- off site: cooperating with nationalcompetent
authority,.

A-Nuclear safety study
Nuclea"safety international cooperation
Radiation ,environmental monitoring

-Electromagnetic environment management-

Licensing, on, radioactive isotope and devices
:Uranium (Thorium) and radioactive associated
mine management

w >.Radwaste~management

Supervision on nuclear equipmentzdesign,
" manufacture, installation:and N activities.,,

' .Welding~workercertificate

-'Foreign nuclear.equipment dompanies
"registrationand equipment import checkout... :

* Licensing Process
Sitting
cP
zFirst fuel loading

Decommnissioning
Reactor ,operator
ýRadioactive sources

*NucleariEqiuipmnent..



4Ndersafety legalfai eok

%IAEA safety standards are'used as,reference
+Goodlpractice for newcomers in nuclear'industry
Keeping the high and:universal level of-safety
Legalbasisfor licensing :process
5-level framewoIrk:
-Laws

"Regulations
-Departmental rules
:Safety~guides
-"Technical documents

YrLawvs. .A

of-RadioactivelContamination (2003) 4" .

N uclear instalIlations,,emergenc,,response, •I

u , lear materialss ources, equipment Reg .l •

Moretlian 20 . - .
-Subdocuments unde regulations Deportmnetal Rui" • S,

., HAl'Feas (SafeG,,sRequirenents)

MNoe than 70 (HAD series):

More than 180 .techic. ..... .

-NýLaws --

. .s.,Ssued•by,ithe Congress'(mbhdatory).y,
•Setting uptadinistratiV, permissions.

-"'Nuclear EnergyýAct' or "Nuclear Safety Law'-
is to be establshed.

a Regdlations
ýlss uedby the State Council ,(mandator~y).-
Setting uip administrative scope, ýprincilples,
organizations and its' functions etc.

mb.DpartmentailRules .

,- issuedbyeGovernmenta organizations-. -

';IAmplemenetanl rules: Defining the imple mental
Jmeth ods based on the Regulations.
Safetyý,requirements: Settirig~up nuclear safety.
0 bjctives and basic requirements.

4,Safetyj'Guides.
Issued ýby the eGovernmental organizations
.(recommendatorý) . : . ..
Recomnmending the methods or procedures'to
satisfy.the safety requirements.



* Technical documents
Slssuecby therGnvenmental organiZations

§, im'ilar toI1AEA TECDOC:

.Oganizational-system
ý,FrameworI -:Headquarters + advisory cornmission

""MMt

"MOM".I

+ Re.•,• .... l offices + TS• ..s ,

it.,~rI solce

mm~-a c. om
Vb1JL~

-9 ,divisions-and 42 staff in the headquarters.,'
- Annuailproject budget about 90 000,000 RMB,

•.Advis orycommission -

*more than 100 senior experts (including
academicians)

4 professional groups: 1) nuclear reactor and
system, 2) fuel recycle, radwaste and sitting, 3)'

-radiation and emergency response, 4) I&C and
,mechanicaI equipment

-6regional offices and totally more than .10.0-ý,.'
staff- 4

prfomn inspection to nuclear installations-
7.and radioactive sources in the areas.

-special function for North Regional Office:
performing safety review and inspection on

-n uclear equipmient related activities.'

*TSOs

-5 main TSOs providing teclinidal support~toý.
NNSA in safety review and inspection



s Nuclear and ~Radiation Safety Center (NSC)
I NSC was found in 1989
,belonging to MEP tooz

I the most important TSO to NNSA -I MO
, '14 divisions, 170 staff
I annual project budget: about 20,000,000 RMB

providing comprehensive techniical support to'
NNSA.,

*NSC's functions
Providing technical support on safety review
and inspection (nuclear installations,-
radwaste, decommissioning, nuclear material,
transport, nuclear equipment..
Performing environmental impact evaluation
Evaluating nuclear installations events.
Providing technical support on emergency --

preparedness and response (Accident
emergency response technical center).

I- Providing technical suipport to law-making,
electromagnetic environment management,
nuclear technology applications:...

-Performing international cooperation and
nuclea afety studies.

*Training
~.Regular trainirn :

Annual-Ins pector training course
~Staff exchange within the system, or with the

-' - utilities
Through IAEA, OECD and bilateral agreements
(USA, France, Canada, Japan...)

I4mportled Project Trarinin
-Getting support from vendor couintries (USA,
AFrance, Canada) for batch training -(I year,
* 1I2year) - 7

-7Getting suprpor~t from buye~rfor technii'cal training
course on imported-project (2 weeks)



Capacity. bdiiding.:,

ýCom-puter (Cyber 18OI83O,'from UNDP),
" 'Software (from vendor countries, e~g.

AS N/IRS N)
".Safety studies,

' Inspection mode-and procedures,
,.Databanks,-
-Event reporting system,
~Experience feedback system,

. Emergency responrse-system, -

Ra ,dia Itio'n enviro -nmental monitoring network.-..-

4.-.Working modes
'Safety Review

Technical reView

S:Advisory Commission review and-consultation

- IsSuing 'license

Inspection •

-- routine:inspections performed by.regional offices

- Comprehensiveior special inspections~organized by
•'. ':NNSA ;"." .- ".: - ... • '." • . "

-- P revie~w an-d approval Process
- - tonal.nuclear powef-developrnent middle-long -

term pOliah*(2005-2020),-ornationI nuclear power;,-
deivelopmentfiviie-year planiý

*Approvail document'frcm!NRDC for earlier stage,

-. Apprvalý-docuýments fro'mrelated government'al I,
organizations, ForeMEl(NNSA): approval documents
for EIR (sitting stage):and site safety analysis report

• NRDC organizing advisory companyto evaluate'the
application 'documents- ' ....

• State:-Councii :meeting for..project approvali -, -.

'a MEP,(NNSA). reviewingýPSARý, EIR (des-ign stage), QA
-.- program (design stage)Ifor-CP.,: -

S'MEP( NNS.A)(reviewingFS:AR, EIR.(operational stage),
- QAp•rogram•.(operational stage) Emergency Planwfor -

'first fuelrloadingapermitn it N - u n P.

-.After l~year.-triahbpera-tion, NNSA Iissuin~g OP



(; Evolu ion of the roles of NNSA
e At beginning:

Not involved. in the decision for national nuclear
develoPing-program (including thledecision for
AmportingtNRP).
,Onlyxresponsible for the safety review and inspection
:ofithe :NPPthereafter. .

Remediatioqn-mea ,sures~may costz lot dlue to the,
.different safety: requirementsabetweeh buyer country r
.and vender country.. .

*At present:-,
Actively participating-in the national-decision process
on any-nuclear power related-issues.

T. For~importing project, NNSA requires the Chinese
-buyer company:

To reflect nationalisafety requirements in the commercial
-contract,.
"To setup corresponding Items in contract convenient for

- the safety~review,,equipment inspection, share of
t - .:softwvare,:porsonltraining etc..

Sending observers to the commercialnegotiation
.or 0rinformithe Chinese buyer company in advance

• 'i::th'e corresponding requirements '-•i

0 :- orgariizi ng comp reh ensiveý review of mo re than 100
sites-,

.":More :and more supportifrom the Government

O Safety requirements and practices
-* -. orIimpor~ting, .NPPs ----

-. Sfet-reiewpricipes:Prior to review, some
.principlesshould.be clearly defined by discussion with,
the utilities.'Esp'1ecially ,the codes and standards which

. mbstbe-followed - , - - - -

Codes and standards,:,Requirements fromnrelated,.
:Chinese laws;,•eguiations,-departmental rules must be:
satisfied.-Technical standards from vendorncountry
-maybe adopted. (e.g.' RCC, RSEM.....
Joint revi"ew:orconsutltation: Seeking for help from .

:nuclear safety authority of vendor country (e;g.,
.ASN/IRSN) : .-

Inspection experience exchange: (GRO(egional office of
- -,NNSA inýGuangdong)land regional office of.ASN in Lyon

signed a agreementand exchangeinspectors and -
-expe'riencetperiodically. t

*raining, ýho ,ingtraning course~and sending staff to
vendobrcountrylfortraining (ASN IRSN), ..,

- o;bring, up technical an•l dmanagemenntistaff, .
" o rasteogreth•review, thehniques sandesknll,"

- get fam•iliar•with vend6ordcountrys8afety . ODCs.•nd
• .tandardsy.t r y
Try'to get support frovmnutilityand vendorscountry's-nuciear safety
2uthorityfor.above-mentioned aCtiVitieS.

* -Sladescomputercodsaeith utilitiec: some computer
codes importa nt tousafetyireviewsshou n dcbe fs•hared
b tweenuch NNSAitindcutilitiesmtIfrnecessary, NNSAewile
piurchase-additional computer codes~f frtindependent

-.checking calculation during the safety, review.



•Equipment inspection: -

"communicating'iniadvancewith utility, setting up some
items in the commercialcontract for-NNSA performing
,inspectionto the equipment manufacturediin foreign.
icountries -

*internati~onalthr party cooperation-,
_ IAE4A -cD -aind1 other related i nuclear, safety authorities-.i

for independentfconsultation
IAEAPr'eOSARTiOSART

r Tlanwan:. '2004:11 ;QinshanlII:,2005;03"

.IAEA expert consultation
CFER design safety review in 1998,-follow-up in 2001

•:OECD MDEP-.

* Forlexported NPPs.(Chashma), V
'China is-a~responsible country and has the obi
'help Pakistanltoensure'the safetyof.CHASNUF

Nclea safey cooperatioinagreementl
lbetween-NNSA-and PNRA. A steering.'U.

implementation ofthep1annedtactivities?

At the6 requs fo NA;,:NS C h as
. provided .se'rvices on training, SAR .. ,.
.-review~consultation,- equipment. _
inspectionmconsultation€etc.
sincel 992.

n .to
2. .:

SRO;(regional office oflNNSA'S nshanghal) provides
services ;on~commissioning inspection;,trairning of
inspectors.

Peer review to TSO.of PNRA: At.the requestlfrom PNRA
and its TSO,-.NNSA/NSC sent a~expert~team.to Pakistan

.toperfosrmrapleer-review based:onýlAEA safety
-standards and-Chinese practicesin;2006.:

A .. > . ; . .

Thank you::. ofryoUr attentin!n


