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S et~ubsr llcl. 2007

MEMORANDUM0 TO:. R. W. Borchardt, Director
Office. of NewReactors

THROUGH. Patrick M. Madden, DePuty Director /R-/
Divisi on of New Reactor..Licensing'
Office of New Reactors:

FROM:, Joelle L. Starefos,- Acting Chief /RA!.
Organizational Effectiveness and Productivity Branch
Division of New.Reactor Licensing
Office of New Reactors

SUBJECT: NRC FOREIGN:TRIP. REPORT. ON THE API1000 DESIGNAND
DESIGN CERTIFICATION:REVIEW TRAINING PROGRAM
PRESENTED-IN CHINA FROM AUGUST 6-17, 2007

Enclosed is the-trip report which summarizes the AP1000 training program presented by the
NRCstaff in Beijingand Beidaihe, China from August 6-17' 2007. This'training program

was the first cooperative activity undr tlhe Memorandum of Cooperation (MOC).between the
•.NRC and th= NationaI Nuclear safety Administration (NNSA) of the People's Republic of
China signed: in May:2007.

NRC.staff. from the-offices of Humanavesources (OH,), Research,(RES), New Reactors
(NRO), and Inte rational Programs (01P) presented6 technical training :on the API.00O0design

.,and the design of its'passive safety.,features. The training also included the plant's response
to anticipated :and abnormal:operatiobal oc0currences,.and postulated designý basis and

.beyond design basisaccident conditions. The followIng NRC'staff members participated in
the rainiang:- R. Scott. Egli (OHR),VStephen Bajorek (RES), Patrick Madden (NRO), Scott
M0bore.(OlP), John .(Jack) Ramseyj(OIP-), Joelle Starefos (NRO), Ashok Thadani (NRO), and
Jerry Wilson (NRO). This report alSo'contains information obtained during discussions with
our" foreign counterparts and the release of this: information could interfere with our ability to
:communicate openly in the future.

-'Because the MOC agrees to cooperation on the nuclear safety review, the content of this
report may be 'ofjinterest t. the Commission and itis recommended that the report be
forwarded to-the Commission. .

Encl6osure-.: NRC ýForeign TripReport
:.cc wlatt V. -Ordaz, AO/EDO K.-Gibson, OHR C. RosaleswCooper, OIP
P. Koltay, NRO C., LU!, RES T. Rothschild, OGC
M. Doane, OIP S.:Moore,'OIP RldsOIPMailCenter
W. Eisenberg, RES ONSIR/INFOSEC RidsNroMaflCenter

Stephen Bajorei
Scott Egli

JerryWilson
Ashok Thadani

John (Jack) Ramsey
Scott Moore
ML072560379 (Package).ML072560114 ML072560328 (En

ýOF FICE AEC:NRO. DOD:NRO/DNRL.

DATE, 91-307O
'OFFICIAL: P.ECORL) COPY`
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MEMORANDUM TO: R. W. Borchardt, Director
Office of New Reactors

THROUGH: Patrick: M.Madden, Deputy Di
Division of New Reactor Lice sing
Office of New Reactors

:F .ROM: Joelle L. Starefos, Acting Chief
.Organization~ Effectiveness.and Pr c y BraniDivision of New Reactor Licensing
Office of New Reactors

SUBJECT: NRC FOREIGN TRIP REPORT ON THE AP1000 DESIGN ANDDESIGN CERTIFICATION REVIEW TRAINING PROGRAMPRESENTEDIN CHINA FROM AUGUST 6-17, 2007

Encldsed is the trip report which summarizes the API0OD training program presented by the.NRC staff in Beijng and.Beidaihe, China from Augustf6-17,20•07. This training program
was the first cooperative activity:under theMemorandum ofCooperation (MOC) betweenAtheNRC and the iNational Nuclear Safety Administration (NNSA) of the People's Republic of"China signied in-May 2007.

ýNRC staff from the offices of Human'Resources (OHR), Research :(RES); New Reactors* (NRO) .and International Programs (01IP) presented technical training on the AP1000 design
. and hdesignof its passive safetyý features. The training also included the plants responseto anticipated and abnormal operational occurr.ences, and postulateddesign basis and

-<i: beo"•d design basis accident conditions, The4following NRCstaff members participatedin* the training: R. Scott Egli (OHR), Stephenh Bajorek (RES), Patrick Madden (NRO), ScottMoore (OJP),Johný (Jack) Ramsey (CIP), Joele Stariefos (NRO) Ashok Thadani (NRO), andJey Wilson (NRO). This report also ontainf information obtaihed during discussions witholurforeign counterparts and: the release: of this information could interfere with: our ability tocoimmnunicate openly in the future.

Because the MOCagrees to cooperation on the: nuclear safety review, the content of thisrepMortmaybe-of interest. to: the Commission and it is recommended that thereport beforwarded to the Commission.

Enclosure: NRC ForeignuTrip Repoit

6ccw/att: V. Ordaz, K. Gibson, OHR T. Rothschild, OGCAOIEDO C. Lui, RES .RidsOipMalCenterP. Kolitay, NRO S. Moore, DIP RidsNroMailCenterM. Doae4; OIP ONSIRIINFOSEC
W. EVspnberg, RES C. Rosalies-Cooper, OIP
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NRC FOREIGN TRIP REPORT

subject

This trip report summarizes the AP1000 training program presented by the NRC staff inBeijing and Beidaihe, China, from August 6-17, 2007.

This1training program was the first cooperative activity under the Memorandum ofCobpertionf (MOC) between the NRC and the National Nuclear Safety Administration* NNSA) signed in May 2007. The MOCagreesto cooperation on the nuclear safety reviewand inspection for the siting, design, manrufacturing, construction. commissioning and,operatiOnphases of the AP 1QO.

Dates of Travel and CountrleslOrianizatiois Visited

August 349, 2007,;Beijing and:Beidalhe, China

Aiuthor, TitIe, and AaencY Affiliation

Joelle Starefos, Actring Chief,
OrganitionalEffectiveness and ProductiVity Branch, Office of New Reactors (NRO)
Accomnpanied by'thefollowing NRC managersvand staff:.Patrick MadenDeputy Director, .Policy an'd Iknfrastructurew NRO;

tScott Mooree, Deputy Director, Office' of Interational Programs (QIP);John (Jack) Ramsey, Senior Nuclar Engineer, OIP;
D6re.Stephen Bajorek, Senior Technical Advisor for Thermal-Hydraulics,Office of Research: (RES);
R. Scott Egli, Reacdto• Technology lnstructor, Office of Human Resources (OHR);:,Ashok`Thadani 'Senior Advisor, NRO; and,
'Jerry Wils on•S',enior'Policy Analyst, NRO.
Sensitivity¢

Official Use.Only t Non'-Public This report contains information obtained during discussionswith our foreign counterparts. Releaseof this information would :jeopardize our ability toreceive thesefrank opinions in the future.:

EBacklround/Purpose

The purpose of this trip Waslto provide initial'technical training to. the Chinese on theWAPI 00 design and the NRCs design certifidation review, This trailing progrm Was thefi.rst cooperativeacivit týunder the MOC between the NRC and the NNSA signed in May2007.

Abstract Suimmary of Pertinent PointsilsSues

.staff from the offices of .O.R RES, andNRO presented 10 days (August 6-17,:2007)of,, tahnioa training related to APIO0 covering the APlOD Introduction (R-!07P)Course,a description of'the: vendor's test program: and anaiytical models, a characterization of the



NRC's independent confirmatory testing and analis, a umr fte N4RC's treatment of,severe accidents, and a summarization of several:po icy and technical: issues arising fromthe AP1,000 review. The staff also presented portions ot-i LIc-bsing Reactors under 110CFR Part 52 Course, and a historical perspective on the evolution of risk*informed. .regul@aion. Feedback from the participants on the presenations ano technical contenitwas
very beneficial to their understanding-; of the desIgn and itis response to varying operationalard accident conditions.

Qn August 17,;2007, NGNR:s•taff wasbrirefed onnucIear~and ..radiati'on safety in China bymanagers from the State.Environmental P rote.cti-•- Adminih.stra* tion .(S EPA) and the NationalNuclear Safety Administration (NNSA)" of the People's Republic of China. SIEPANNSApresentation materials may be viewed at ADAMS.Accession No. ML072320439.

From the insight gained during the interaction with the representatives attending:the training,the following are proposed areas of:interest wher&fuirthetnteraction could provide'beneits
to both the NRC and the NNSA:

0Construction inspection program
" e Sh'a•inog review insights for risk ikmportant systems
. Vendor.ompr.ene.nt-qualitýy assurance,and:dcohntrol programs
& Emergency preparedness -
" Human factors

Digital instrumentation and controls
* Environmental.reviews "

Test data from Chinese prototype: high4tempefiture.gas-cooleadreactor

In addition, NRC representatives from' IOWdiscussed--scheduling and:coordination of theNRC Chairman's visit•to-Chiha. Thoe firstNRCNNSAsteering Committee ohnNucleapr SafetCooperation is ,expected to coincid• with the Chairmans- visit to China. f.ty
• Discussion

NR NeTECHN'ICAL TRA|NING lPROGRAM1
iThe fo;llowinrg• NRC ;staff members suppo~rted the technical training effot :in China:, R.Scoft

Egli (0HR); Step-hen Bajorek (RES), Patrick Maddein (NR0), Sd6tt Moore (OIP) John (JackRa'msey (OIP), Joelle Starefos (NRC), Ashok Thadani (N1RC.), and Jerry, Wilson (NROC)During the first week, poFtions of the te.am traveled to Bering,- China, to a hotel andconference facility that could accommodate the• lare.num berof student attending thetechnicii triining. After:4 da!ys of training, .theý students and NRC staff were transported toBeidaiJhe, Cina, approximately 4 hourseast, of.Beijing. to the aSEPA, training facility. WithsomTeNRC staff returning home and others arrivini in China,.the remaining 6-day oftrining: was accomplished. at the SEPA facility.

. This tvo-week training included oresentations on a breadthof technical and licensi ng .bpicsrelated to•he AP1 000 reactor deseign. Two NRC technicaltrai ninIg courses t.• -. at are c. urrentlybeintg used to train NRiC staflf e~ntitled "'Licensing Reactors U nder 1.0 CFR Part 52 Course'and 'APIO000'jntroduction '(R-1 07P) Course" were--used to support thi§ initial trainino Thestaff removed workload related'information and information presented by OGC describinohearing preparation from.the"Parlat 52 Course presentation'. Consistent With. our Currenttraining process which' allows foreign attendees to retumn home With NRC course materials,



the staff provided the AP 1000 Technology.Manual to NNSA for interpretation: and
reproduction prior to: the staffs visit.

Specifically, in-supportof this training .the staff developed a presentation to discuss theS.:1historical perspectiveston the evolution of risk-'iformed regulation, -how the NRC
developed and is now Using probabilistic risk assessment (PRA) tools toinfluence regulatory•~ ~ ~ ~~~~a eisnmai"•Tetafisovresentedto•pics discussed previou~iy in: a July'2004,::
workshop in Beijing, China including a dscrption of the vendordse est programnand4 analytical.models, a characterization ofthe NRC's.independent, confirmatory testing .andanalyses, a summary of the NRC's treatment of~severe accidents, and a summaization of
several policy and-technical Issues arising•from the AP1000 review, The staff also presented
opening remarksjincluding an overview of. theNRC and the new reactor design-centered--review approach for combined license application reviews. In response to NNSA's request,
the staff developed a 30-question examination, including arnswers, related to the trainingseminar cprurculum (ML072550275). Closing remarks provided an overview of examination-topics and co0mmunicated: the staffs appreciationlforNNSA 6d SEPA's hospit'ality during
the staffs visit to China.

In addition, the staff provided electronic copies of the following NRC public documents:
" NUREG/BR.099, NRC Brochure

NUREG/BR-0164, UNRC - Regulator of Safety" Brochure
o NUILREG.t1350, 2006-2007,1nformatton Digest: ! •:; 6/13HRE•B6175, AShrtHi 0,g•u tear Regulationi 1946-9"

* NUREG1BR-0249, "The Atomic Safety and Licensing;Bbard• Panel"
NUREG_-1793;vols. 1, 2, 3,: and Supp. .1, 'Final Safety.Evaluation Report Related to- ' ; : :h~:Certification .of the AP 1000. Standard Design"

The-,were more than 160 Chinese attendeesvfrom the following organizations:
te ofN:Be::ng:nstitute, ofNuclearEgnearing

a China National Nuclear Corporation
C I China Institute of Nuclear Powerb Operation and Design:

a China:Power Investment-Corporation
* Department of.International Cooperation of Nuclear Safety, SEPA* Department of Nuclear Safety andRadiation Management, SEPA
.. Guangdong RegionalOffice of Nuclear and Radiation Safety

Northeast Regional Office of Nuclear and a:diation Safety
. Northern Regional Office oflNuclear and Radiation Safety

* Nuclear and Radiation Safety Center
*- NuclearFacility Center, Institute of Mechanics
* Sanmen Nuclear Power Corporation., Ltd
k shandong Nuclear Power'Company- Ltd.-n.a .,h R gion

a.Sh R. i nal Office of Nuclear and Radiation Safety
$1* Sichuan Regional Office of Nuclear and RadiationmSafety

* Staie Nuclear Power Technical .Corporation
* Suzhou, Nuclear Safety Center
* Wuhan Institute of:Nuclear Power:Operation and Research



Feedback from the participants on the presentations and technical content'was very
beneficial to their Understanding of the design and its response.to varying operational and
accident conditions;

CHINA'SNUCLEAR POWER PROGRAM

On August, 17, 2007, Mr 'Scott Moore,, Deputy Director, OlP,. Mr. Patrick' Madden, Deputy
Dire~~torfo.Poicyand nfrastructure, Division•of New Reactor Licensing (DNRL), NRO, and
Ms. JoeilleStarefos, Acting Bra•nch Chief,.DNRL, NRO, met withDeputy, Directoir.General
WVANG, NNSA, Mr. JIANG Wei, Director of the Division of Nuclear Safety International,
Cooperation, and other representatives of NNSA and the Nuclear and Radiation Safety
CCenter (NSC). The purpose of this= meeting, was to gain an:understanding of China's.nuclear power program, the, regulatory andlicensing process, construction inspection
oversightý. component manufacturing licensing process, :andto: gain insights- into areas of
future cooperation.

The Chinese officials provided a briefing describing thedfo1lowing nuclear power plantfacilities, programs, and, regulatory propesses:.
* Qinshan sit e- five units: one unit, 310 MWe PW. Chinese design; two units, 650

MWePWR:Chinese design (similar to Westinghouse .two loop-design); and two units,
728 MWe6 CANDU6.
Q DA4YABayssi:-te one unit, 984 MWe PWR French design

* ,,Liha=site - twoungIts, 990 MWe PWR:French design.
* Tienwan site - two units,• WER 1000 (first Unit: operational in 2006 and second unit

expected to- be operational in 2007)
C* Y.a Chiana site - tWo units, AP1000

* Saý Mien site - two units, AP IOQO

By the end of 2005,, nuclear power: plants supplied a total of,7 GWe in mainland China,
,representing 1.66% of total capacity of electrical generation. By 2020, the Chinese
govemrment plans to reach 40 GWelfrom nuclear electric facilities. Nuclear supply capacity
-underconstruction will reach 8 GWe.

Overview. of the Chliese Regulatory andLicensing Process

The reactor licensing process consists of the following plant steps and these, steps need to
be approved by either. the NNSA or the loC6al provincial government before a nuclear power
plant utility. canproceed to the next steplin the process:

* Nuclear reactor siting
* Construction permit
. Firstfuel load

Operatinglicense
* Decommissioning
* Operator Licensing

NUclear Reactor Siting

SEPA totalzstaff for nuclear: matters is 31 and the agency is functionally responsible
for all environmental ýregulation in China. The .provincial governments are



.Jresponsible for implementation ofthese regulatory •equirements. Specifically, the
provincial government is responsible for ensuring theenvironmental assessment
performed for.the' siting of a nuclear power plant, meets the regulations. The
provincial government is .responsible for granting the approval.

Constructioh.Permit

Prior .tothe issuance of a construction permit, NNSA, with the support of NSC, will
perform the necessary englineering review-of the preliminary safety, analysis report,
PRA., emergency- preparedness, quality assuranc', btc., prior to NNSA'stissuance of
the construction permit:

NNSAis responsible for all nuclear regulation. Their-regulatory responsibility'covers
'nuclear power plants, researchreactors, radlactive source materials, fuel-cycle, and
nuclear'tomponent.manufacturing. The .total staff for NNSA is :approximately 80.

The NSC wIi provide the engineering and consulting services for the API 000
• nuclear power plant! designi review and related technical matters. The NSC has a

staff of approximately 120..

First Fuel ILoad

Based on the satisfactory results of the inspection oversight and preoperational
Startup testing, NNSA will aUthorize fuel load.

The construction inspections will be performed by the appropriate regional office.
The Chinese have six regional offices.-The total stafffor -all the regional offices is
about 100. Currently, the Chinese are: planning to.use.the Shanghai regional office
for, the AP1000 construction oversight. Construction inspection guidance for the new
facilitiesvhas been deVeloped.

Operating License

NNSA issues the license for operation;

Insights Into Areas. of Future Cooperation

Dudng the August 17, 2007, meetr•hg the Chinese suggested the following as their priority
for API0O0 areas of cooperation:.

4 Pridorty I:- Information sharing on NRC review, confirmatory review data, and
regulation

.. Priority '2 Computer codes
* Piority.3 -.NRC technical su0pport to Chinese during..their.AP.1000:technical review

*Piriority, 4:-.On the job training, exchange of peronI
S:Pdri -5:,- Inspection of nuclear component: manufacturing

Additionailly, the NRC suggestedr the following areas.of cooperation where mutual benefits
coiuld be realized by both the. NRC and the NNSA:

" Constructioninspection program:
Sharing revleW insights for risk important .systems



Vendorlcomponerit quality assurance.and 'cohitro programs
Emergency:preparedness
HutmanIfactors
D Digital instrumentationand contirols

° Environm~entalh rev.iews

Pendinc ActionsPianriried •N•ex'tt SýfeDs-. or ,RC

NRC Chai.rman visitftoChina.

The NR CNNSA Steering Commiitteeon. Nuclear safety'Cooperation will meet annually tod-eterdmine future.coopera~tion activitie~s. The first NRC-NNSA, Steering Committee-on
SNucear safety :Cooperation is. xpected to coincide, with: the Chairman'svisit to China.

Points for Commission. COnsiderationdltemsi of.Interest

NOte.

Attac•ments

* Agenda.(ML072550330)
SPresentation;entitled' Uclear ahd Radiation .Safety• in Chinapresented bySEPA and
NNSA, bffthe:People's Republic of China (ML072320439)

* Examination, provided.to NNSA-August.2007 (ML072550275)
Quick Look Report-China ITrip-August:2007 (ML072480481)
Final Thoughts Presentation Speech (MLO72560751)

. Trainr ng:Pr6esentationS (M•L072070617-PKGI.
.",:On; t he :Marndihs", ..::•

.14one
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