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‘MEMORANDUM TO:  Michael R: Johnison; Dlrector

Office of New Reactors

THRU: ~Thomas A:. Bergman, Dlrector/RA/
Division“of Engineer ‘g -
“Office of New. Reactors

‘Charles E. Ader, Director/RA/:

‘Division of. Safety System -
and. Rnsk Assessment

‘Office’ of Néw Reactors -

' FROM: fDeanna Zhang, Electromcs Engineer/RA/

. ‘May17-21,:2010, we attended-the 18" Inter
‘conference was sponsored by China Nuclea Socnety, American-Society of Mechanical
~Engineering (ASME) and Japanese, Socne

i Instrumentatnon‘_Controls

.Oﬁ” ice of New Reactérs

‘Mohamed K Shams; ‘Iechmcal Assnstant /RA/
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Office: of: New Reactor”

-Shanlai:Lu, Reactor vSystems Engmeer /RA/ .
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SUBJECT COMBINED QUICK LOOK/FOREIGN TRIP REPORT TO

PARTICIPATE IN THE 18™ INTERNATIONAL CONFERENCE ON
':NUCLEAR__ENG:N,EER:N_Q;N,xl’AN CHINA, MAY 17-21, 2010

;T"e,,purpose of this memorandum is. o lnform ‘you: on‘the: subject forelgn travel. On
ational’ Conference on Nuclear. Engineering. The:

lechanical’ Engmeermg and held at-Xi'an’
International. Conference Center, Xi'an, Chn» ~The. conference was organized by- the School of
Nuclear Science and Technology, Xi’ an JiatongUmvers&ty
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M. Johrison

- The: conference con: sted of an: ASME Codes and Standards Workshop, Computatronal Fluid
Dynamrcs seminar, VIP: ngratulatory remarks; plenary, panel -and technical sessions. The
panel. sessions and technical- presen:atlons were focused on' leadmg global issues, research,
and development of nuclear power.. The: panels consisted of topics.on Newly: Designed.

~ Plants-Issues and: Challenges - Training;-Education-and Workforce:of Nuclear Power
Development Shanng of Best Plant’s Operatlon and: maintenance- Expenences Regulation,
Codes and-Standards; and Gen«-l\/ Program The technical sessions-consisted of the followmg
tracks: Plant Operations, maintenance, ‘Engineering;. Modification, Life Cycle and Balance of.
Plant;‘Component Relrabllsty and materia Issues; Structural Integrity; Nuclear Technology
,Applrcatrons and Innovations; Advanced Reactors;: Safety and Security; Codes, Standards,

Licensing; and Regulatory Issues; Fuel Cycle Decommrssromng Thermal Hydraulrcs Reactor
Physics-and Transport Theory, Nuclear: Education, Public Acceptance and Related Issues;
Instrumentation and:Controls; and Fusron,-E'ngmeerrng The: Nuclear. Regulatory Commission::
staff-presented at. several of the: plenary, panel;:and technical sessions.

The trip: report from this actlvﬂy is-enclosed: This report serves as'the” ‘Quick Look” report and-
the formal’ “Trip:Report.”

The content of this report is not likely.to-be:of interest to the:Commission.

Enclosure:
- As:stated”
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M. Johison o 2

‘The conference consusted ofan ASME Codes and Standards Workshop, Computatronal Fluid
-Dynamlos seminar, VIP congratulatory remarks plenary, ‘panel, and technical sessions: The
panel sessions: and technical’ presentatlons were focused on:leading global issues, research
and.development.of-nuclear.power. The ‘panels consisted of topics on Newly. Desrgned
Plants-Issues-and-Challenges; Trammg, Education,and Workforce of Nuclear Power
?Development “Sharing. of Best Plant's Operatlon and'maintenance Expenences ‘Regulation,
‘Codes-and Standards; and- Gen-IV. Program. -The technical sessions consisted of the following
tracks:. Plant. Operatlons maintenance, Engineering, Modification, Life Cycle and Balance of
Plant;. Component Reliability: and: materials: Issues; Structural Integrity; Nuclear Technology
Appllcatrons and Innovations; Advanced:Reactors; Safety and Security;- Codes, Standards,

Licensing,.and: Regulatory Issties; Fuel Cycle: Decommlssronmg, Thermal. Hydraulrcs. Reactor :

PhySlcs and Transport Theory;: Nuclear Education,:Public Acceptance and Related Issues;
Instrumentation:and- Controls; and.Fusion Engineeting. The Nuclear Regulatory Commission’
staff presented -at several of the: plenary, ‘panel;-and techmcal Sessions.

The:trip- reporl from this actlvrty is enclosed. This: report serves as the “Quick Look™ report and’
~ theformal.“Trip:Report:"

Thecontent of this reportis-notlikely to be of interest to the Commission.
; ErlCIosure:;»

- As'stated
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'ParthIpatron: r_n the 18“‘ lnternatronal Conferenceion ‘Nucleéar Engineering, sponsored by.the
hanlcal Engmeers (ASME), and. Japanese-
i‘an- |nternatronal Conference. Center Xi'an,

MGS‘ of Travel and Countries/Organization Visited

‘May 17221, 2010, X'an; Chiina

-«vAuthorffl'rtle; and Agenc Affiliation:

1. ”Deanna J. Zhang, Electromcs Engrneer lnstrumentation and Controls Branch 1 DIVISIO!‘I
‘.,-of Engmeenng Offlce of New Reactors

2. :M'oﬁamed*Shams-T echnlcal“AsSistant 'DlVision OfﬁEngiheering, Office of New Reactors:
3. -Shanlai Lu, Senior Reactor Systems:Engineer, Reactor System, Nuclear Performance

. ,__gand Code Review Branch, Drvrsron of Safety System and Risk Assessment, Office of
‘;New Reactors,

' Sensitlvit

e‘;Only—Sensrtrve lnlernal informatron

,Eaékgrmnd/Purgose-

Ms :_Zhang, Dr..Shams, and Dr:Lu attended: 18th Internationial Conference on: Nuclear
‘Enginesring (lCONE 18) to deliver: presentatrons and exchange information with:conference
the area.of regulatory. practlces igital instrumtation and control-(I&C), and loss ofj
dent (LOCA) analysis: in. new reac or:design on’ best—estrmate LOCA methodology

: and conf’ rmatory analysis. _ |

”Abstract ‘Summary of Pertment Points/lssues

On May 17 2010 the NRC staff-attended the ASME Workshop and the Computational Fluid

.‘Dynamlcs seminar.. Durrng the"ASME Workshop, Dr. Shams made two presentations; one-on

“the overview of the global-nuclear: industry,‘and one‘on: the overview of U, S nuclear regulatory
rk.: Key pornts made.onthe: two presentatlons rnclude , x

'ey role that nuclear:energy’ play in: meetmg future energy needs’

] 'baltzatlon supply chain:issues with' key nuclear components

o lor mtematronal activities to support the development and regulatlon of nuclear
energy.

. roles and responsrbilitres of different nuclear energy stakeholders

Enclosure
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‘On May-18,,2010, Dr. Shams made a presentation.at the:plenary session on. perspectsves of
‘new reactors program Key: pomts of.this presentation include:

actlvrtles at: Nuclear Regulatory Commrssron (NRC) for new:plant. Ircensmg

tion-pre
) A,ed chenszng (COL) applications

_jprogre ‘ S‘of NRC S revlew for rece nt.Cor

e % s s &

On May 20, 2010, Dr. Shams made a: presentatron at the panel session on' NRC use of. codes
and’ standards Key:points of this-panel:session include;

«» discussions on the framework for-the tuse:of codes and standard in the regulatrons and
gurdance documents ,
NRC! s partrcrpatron in:icode development activities
NRC’ s partlcrpatlon with international’ standard developers

.On May 20; 2010, Dr. Shams:made:a'techinical presentation on “How Regulators Make a
= leference in.New. Reactor. Safety Key polnts of this technical presentation include:

_o‘_}'_ .discussions on the NRC’s regulatory framework for new reactor reviews
e review: process. and:the, level of detarl in.the applications.
. }examples where the NRC staff has rdentaﬂed issues.in- the desrgns under | revrew that
- safety enhancements
L3 ;_examples on lntematlonal regulatory collaboratron through Muitmatronal Desrgn
frevrsed analyses and "destgn changes :n the Advanced Passnve (APlOOO) and: European
Pressurized Reactor (EPRY) designs

-3On May:21, 2010,-Dr.’Lu made:a presentation on Pressurized Water Reactor: (PWR) Iarge
OCA analyses and their. applications:to.new.reactor licensing process. Key’ pornts of this
“technical presenation include:"

new reactor Ilcensmg status:jn: NRC

. ;general applications of regulatory’ confirmatory analysis-tothe-new reactor licensing
_process.

ﬁ.,:__r.‘.demonstratron of a four loop PWR: Large Break Loss of Coolant Accident’ (LBLOCA} real o

- i.time simulation’using NRC's'RELAP: 5. and Symbollc Nuclear Analysis.Package
‘jcomputer codes .

n addltlon .on May: 21 2010 Ms. Zhang made:a: presentation on how to safely: mtegrate cyber

_Jsecunty mto the desrgn of nuclear power‘plant: safety systems. Key points-of her. presentatton
mclude

e |mportance of cyber security‘in, pfotectlng-nuclear power plants
. methods for leveragmg exrstmg safety tures'to; support cyber security v
i tegratlon of cyber secunty features; that SU'pport conﬂdltrallty, integrity,-and avanlabrl;’ry
, to:the. desrgn of 1I&C systems :
. cyber security in the design-and. development llfecycle of nuclear power plant

s
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" Discussion

SME Work ""op, where Mr Amos Hott prowded

lear power planit components and

s,deve!opment and: regulatson of:

d International Atemic Energy
clear Regulatory Framework;.

he NRC s revrew of new reactors

‘dards O _e cade that. was mentroned was the French Code Desrgn and: Concept/on Rule :

ffor Metchanical Components of PWR Nuclear Islands. (RCC M) He stated that these two
;standards both have similar‘technical- requrrements but-are:notably differentin’ approaches For -
:aexample__ cemf‘ catlon drffers by countrres for RCC- M but not for. ASME codas

| EZ?'N.T‘ERN&-?%'NE@RMAT

clear grade componeénts. - Dr. Shams.
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Q 1Mol
éthe dlfferent sectlon of the’ Boller and Pressure Vessel Codes ‘with specral emphasrs on those
vsectlons that appl:ed tothe nuclear. lndustry

‘Mr: Ryan Crane:gave a presentatlon on ASME ‘Code Section XI-Codes forInservice Inspection
_zand Testing of Nuclear. Power Plant, Mr..Crane dlscussed the organlzatlon of Section XI.

ng Crane also-described the orgamzatlon of the committee.on nuclear inservice rnspectlon An
‘addition, Mr. Ralph-Hill provided-a brief overview of ASME code Section'lll.

vo'riéﬁmd-eerelnonv and p‘len‘érv Seséion

-On May 18 '2010; the NRC staff attended the openmg ceremony, congratulatory remarks, and
‘plénary sessions for. the ICONE=18.. Mr. Qin Sun, the conferehce chair provided opening
remarks. The vice- -provincial governor.of Shaan Xi, China, Jinzhi Zhu, provided congratulatory
‘remarks for the organizers. of. ICONE-18. Ms..Zhu welcomed everyone to Shaan Xi province
~and bnefly descrlbed the history of Xi'an, _..Ms Zhu-also. dlscussed the state of China’s nuclear
f"power mdustry, wrth 11 plants currently;ln' peratton 23 plants in constructlon currently, and 30 :

JBy 2020, Chma plans 1o have more than 100»unlts m operatlon Mr. Shlrong Zhou, Deputy
.;Admlnlstrator of China's Nuclear Regulat ‘f‘Agency, provnded a presentatlon on Chlna s

' operatlon"of nuclear plants has no major impact to the. environment. Mr. Zhou discussed plans
: :';f vmakmg mprovements in the area of rules and regulatlon as well ason. mspechon China

; intends to add 1500 staff members before 2020 Mr Zhou also dlscussed development of
.lmethods to- employ probablllstlc rtsk assessment in China's nuclear power regulatory. review
“process. . Mr. ‘Amos Holt provided opening remarks on the role that ASME codes play inthe
manufactunng of components, :and how components are certified by ASME. Mr. Toshiaki
Enomoto, the Executive Advisor of: Tokyo Electric. Power Company provided an overview of the
“status.of nuclear power mdustry in-Japan, lncludmg use of diversity and defense-in-depth and
the! storation of the- Kashiwazaki-Kariwa. Nuclear Power Plant. Mr..Enomoto discussed the

‘ provement of Japan s‘hucléar. power plant capacity, citing that.Japan’s nuclear
1 plant has the lowest: capaci y;(at 58%) whereas the-U.S. has the highest (above 90%).
- Mr_ Enom_oto states that Japan ea _p0wer plants have the lowest average number-of

:'the_;.pvants of Gther natrons

'Followmg the opening: ceremony and VIP congratulatory remarks, the plenary sessmn started

j:;regulatory framework. Mr. Oyamada discussed the
’ t_)ody, the. roles: and responsmllltres of the regulatory

’;Mlnlstry of Economy, Trade and lndustry, and
He stated that.NSC is:not-the regulatory body. of Japan S
‘stry, but the: admmlstratlv body that makes:recommendations to the Ministry of

S “Trade, and Industry.“Mr. Oyamada:discussed the need for lmprovement in the-area

of selsmrc gurdance and research due: {o recent large seismic ‘events causing significant i issues
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"'the new construction and. inspection.progra
Federal Regulatrons (10CFR), Part-52lice
.approach Dr. Shams discussed the: progre
‘NRO'’s: goals for this year. Dr. Shams'also: discussed: NRC 'S.cooperation in mternatlonal
‘activities, such as MDEP, and the start. of the advariced reactor program.

i
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that research has been initiated and an
re's'o'lve this issue.

mvestlgatory advrsory board has been create

‘Mr..Qin.Sun, President of China Natlonal Nuclear.Corporation, provided .an overview of the
‘challenges that China’s nuclear power mdustry is:facing in the safe operation, construction,

materials, and stafﬁng of nuclear. power. plants. Mr..Sun stated that China is developing nuclear
power very.fast, so-increasing safety is critical. tn addition, it is important for China.to enhance

:‘lts nuclear codes. and: regulatlon Mr.:Sun’ stated that China is:developing a. fuel productlon '

facrlrty and’ increasing mining. capabrlmes of nuclear materlals fn addition; China is increasing

:ltS research in next. generatlon reactors (Gen V), enhancmg training.of operators, and
_lncreasmg coordmatron with universities to'develop’ technlcal programs focused on nuclear
‘énergy:and operation..

Dr. Moharmed Shams.provided a presentatlon on the perspectlves of the new reactors
programs, Dr. Shams discussed the activities at. NRC-for new plant licensing. Hé described the
formation of the Office. of New Reactors: within'NRC, and the’ hiring of staff to support new
reactor licensing and design-certifi cation. appllcatrons Dr. Shams also:described the initiation of
He:also discussed Title 10, of the Code of

'cess ‘with.a descnptron of the design center
NRC s review for recent coL appllcatlons and-

. provaded a presentatron on the development and apphcatlon of AP1000. technology in Chrna
._"Mr Wang stated that Chlna has success_fuliy burlt Gen. l and Genli plants and wrth the

; 4mcal features iof the’ AP1000 plan fvincludrng the beneftts of havrng the passrve deSIgn
Ir. Wang. stated that Sanmen-and Haiyang site both have 6 units planned with an initial

g ‘investment of 80 billion. Yuan for 4 units'of AP1000; Mr. Wang stated that the goal is to'have
grid connection by August of: 2013, for the Sanmen: unit and’ grid.connection. by February:of

2014, for the: Halyang unit. Forthe Sanmen AP1000 construction pro;ect China has mastered

‘the'mass.concrete’ monolithic ‘pouring process, and: AP'lOOO maiin pipe forging. In addition;.

Chma has ﬂnlshed the conceptual design for the AP14DO

Ms, -Kathvyn Jackson Semor V:ce;l? esrde t*‘and Chlef Technology Ofﬂcer of Westlnghouse

car- keep upr wrth energy demands in the future Therefore the government s-role to facilitate
the nuclear renaissance.is critical. She stated that hew designs have: to provide cost basis that

‘can.compete with other energy sources. Ms. Jackson also described Westlnghouse s desrgn

phllosophy for nuclear power

.The technlcal sessions: presented durma lCONE 18 are. descnbed below

'anri" AREVA NP, nc

_A chlef engrneer from: AREVA presented his evaluatlon of AREVA fuel performance codes in

-5:
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uctrvrty degradatron on the PWR
ladding strain, fuel rod internal

;p _ormance codes need to be upgraded 0. accuratety take into: account degradatrcn due:to:

bun p His presentation demonstrated that IN 2009-23 has |dentmed the right issue:

ijOLLOWiNG SB-LOCA APPLICABIL!TY T0 REACTOR SCALE" AREVA

The PKL fest facility was built and. ope_ ted by AREVA to evaluate:EPR’s LOCA behavior.
'AREVA petformed OECD PKL 1If test to understand the loop seal. clearing, the onset of the
_natural ciréulation'and boron dilution’ dunng a'small'break LOCA. During the test, the boron

_;ccncentratron of the fluid was measured and the. foll owing conclusions can be apptred toreactor -

‘- The slug size volumeis limitéd to'the volume. of the crossover leg:plus the volume, of the
‘steam generator (SG) outlet plenum. ‘No boron:depleted slug is formed: on the' hot srde
.of the:SGs..

. _{Naturai cwcuiatlcn does neither start simultaneously in.all loops nor isochronously in the
‘U-tubes'of & smgle SG.. As circulation starts.in one loop; the impetus is reduced for
circulation'to.start'in other toops

-+ Overspilling before restart of: natural cir ulation has.an important impact on the mixing of
the:boron-depleted stugs wrth the Emergency Core: Coo!ang Systemiinjection.

EPR smalt break loss-of»cootant accident revrew and the relevant bcron drtutron
evaluatlon

f In order to evaluate the flow mduced vrbratron in boiling- water reactors (BWR) dryer region,
Hrtachr bur_l_t_ a scated vesset dryer, mam-st_eam line test facrhty The tests were, performed tc

v , : he safety rehef valve stub prpe and
‘; the dead egs The magnrtude and the frequency of oscrilatron were srgmﬁcantly affected by the
“stub pipe: geometry

“Numertcal Evaluation of Fluctuatlng Pressure at Stub Pipes:in Actual BWR Main Steam

Lines”
Hitachi

Hitachi also developed: computatronat fiurd dyna j x_cs (CFD) model to capture the acoustlc wave
‘_ propagatron through the BWR matn steam line: andithe Iocal |mpact on the steam dryer. The -




'actual safety rehef vatve stub’ plpe ‘and the vessel mternal structure are modeled.’ The _
developed modet can be used to redes1g 1the masn steam line and safety relief: valve orientation

:“'Qual’tty? Assurance in the ITER Construction,” ITER Organization, Sungkook Park

Dr Park presented on the quallty assurance: program for the International Thermo-nuclear
R;project is basucally an. engmeenng and

: _of the order-and: to ensure the lTER achvitles ate perfbr'medv to achieve the satety and
.performance objecttves of the ITER machine. ’

f pplncatton Small Light Water Reactor Fixed Bed
ear. Reactor Marme Reactor and DeepSeaReactor, Space Reactor Passive Safe Small
: tor For Distributed’ energy supply system, System tntegrated modular Advanced Reactor;
:Supet, Safe, Small and S mple Reactor; International: Reactcr fnnovative and Secure, Nu-Scale
“Reactor, Next Generation nuclear. power. ptant etc.:

“Validations of CFD Code far Density Gradient Driven Aar Ingress Stratified F Iow,” idaho

: Ure supports the core reglon inthe gas turbin
pardlzang the reactors safety Valtdatm' _tha CF D

: us density rattos These results were compared to
the output of CFD calculattons The restilts” showed that the experimental axial veloc;tles
‘agreed very. we! Lwith: the predlcted velocities: from CFI D calculations.

A Stp_dy on. Fault Diagnos:s Technology of Nucieag Power Plant Based on Decnsnon

-thprove the safety and economy of reactor At pres
_;(ANN) and support vector machme (SVM) algorithm, ost wrdely used in the fneid of

' the shortcomings of ANN-and.

*SVM Ms. ,,Mu presented on use of dec;smn tree algonth‘ nthe field of NPP-fault diagnosis.

Ms. Mu demonstrated that the diagnostic results as compared with the' SVM method showed

that decision tree’ has the advantage of much. faster training speed and.a little higher-accuracy:

E INTERNAL INFORMATION'



Y-SENSITIVEINT

in. addmon décision tree can‘obtain. rules from:the-sample set, so it has'good’ explanatory ability
'for the: dlagnostrc results.-

:'“Utilizing Control Valve Diagnostic to Transform the Way you Maintain these Critical
‘Assets,” Flsher Controls, Bill Fitzgerald ‘

Mr. Frtzgerald presented on the benefits of ensunng quality-of process.control on nuclear power
‘plant performance, including: increased: productron and efficiency, improved reliability, and
‘improved-maintenance and. operations. Mr. Frtzgerald stated that most nuclear power plant’
-control valves do not work: opnmally, and. that by- ensurmg quality of process control of control
valves results in more power output’ atlower costsi. Mr. Fitzgerald also demonstrated the. control
valve:diagnostic utility provided by Fisher Controls. :

-;“Condmon Assessment of Class 1E, electric Cables through Indenter Modulus and Break-
ie!ongatlon Test ? Suzhou nuclear. Power Research Institute. Company, Tao Liu

’.Class IE e!ectnc cabtes can generally wrthstand 40 years of degradatlon from predrcted
vaccrdents These cables degrade through detenoratron of tnsulatron matenal possnbly leading
to.mechanical and electrical failure after décades of operation. The elongatron at break is
-usually used as the. critical parameter. -However, elongation testing is destructive and requires
relatively large specimens, making it undesirable for:analyzing-installed cables. Mr. Liu~
presented:methods and results of using. indenter modiilus and break-elongation test for
_condition assessment of NPP:cables after. accelerated aging under heating and radiation.

‘M, Liu'stated that the test results demonstrated the. relationship between break-elongatton and
__mdenter modulus, and’ concluded that indenter inodulus can be effectively used for condition
assessment of NPP cable- aglng degradatlon

-Design of Wireless: Heterogeneous Framework for Radiation Monitoring in Nuclear Power
‘Plant,” School of Mechatronics: engmeering and Automation, Shanghar University, -
Shouwe: Gao

{Radratlon momtonng plays a vatat role m the'safe and efficient operation of the NPP. The
“-cufrent radiation monitoring: system (RMS) generally uses cable monitoring network with.
_distributed radiation:monitors. Mr. Gao stated'that using’ ‘cable monitofing can introduce: various
-compatlbmty isstes: when more: detector nodes -are added to the existing cable. monitoring
network. In: -addition; the.original' RMS:has 10 be shut down for rewiring and reconstruction.
‘Mr-Gao. presented on'the. propésed. design of a heterogeneous framework that is-based on the
-wireless sensor network: (WSN) technology:for monitoring environmental conditions ‘around and
.inside NPP;: specrf‘ cally; radiation levels. - M. Gao showed that the proposed full-scope RMS
no-wiring and no-construction upgraded scheme’ based on the WSNs, which forms a
:_heterogeneous multi-networks fusion control: system and does not affect the existing NPP
radiation monrtonng facrlmes

““Study on Techhical Improvements for Human: ‘System Interface in the Main Control
‘Roomof: Ling Ao 38& 4 " China’ valear Power Design Co., Ltd., Ji-Shi

"M Shi. presented on techriical- lmprovements for Human System Interface (HS!) implemented to
’fmanage normal: and accidental situation.of the- NPPs at'the Ling Ao (LAO) 3&4 sité under
construction in the'South of China. ‘Mr. Shi descnbed the operation principles of the NPPs, and
,_presented on two major |mprovements on the: LAO 384 NPP, including the implementation of a




‘US-APWR Human System Interface System Venﬁcation & Valtdatlon Program for Digital
1&C Design," Mitsubisht Heavy lndustries, Satoshf Hanada

Mr. Hanada described the 1&C' System and. HSI System are apphed to the US-Advanced
;Pressunzed Water Reactor (US-APWR) H stated that the: US APWR' dlgltat I&C and: HSI

:extenswe venﬁcatron and vahdatlon (V&V) prog'ram that was: completed with the objectave of
_;assessmg . S operators performance in thts dlgltal desrgn envaronment Mr. Hanada also

| from: the prevuous evaluatlon and the
i sed the subjectlve and objectlve data were

' '_-analysns that was performed whxch résulted in the: lde'n'trﬂcatlon of both specific desngn as weII
‘as generic: conclusrons

;;“Mltsublshu Dlgrtal I&C Design Features for PWR Plant ” Mitsubishi Heavy lndustrtes
Shunsuke tshlmoto

Mttsublshu s dlgltal safety I&C system has been deve[oped and approved in Japan The drgrtal
[1&C system has.been: applied to many: safety and noh- safety system applications including full
_dtgrtal 1&C system for.new piants and digital:upgrading for operating plants in Japanese PWR
plants.’ Mr. Ishimoto discussed how defense-in-depth-and diversity features for plant safety and
~control are integrated into the 1&C: systems design, and how these features also: provide

: countermeasures agamst software common cause failures.

M "hlmoto stated that the- dtgttat I&C system: Wl” atso be appliedfor the US APWR in the us.
i.p'l_f_\ He stated that the:US APWR is one of the candidate reactor of future nuclear power -
' *=m=-U S Wthh has been developed b"{Mttsubtshl?Heavy Industries Ltd by modlfymg

Actuatlon System Mr Ishlmoto also drscussed___ & potentaal use of drgltal 1&C desrgn features
~.and’ apphcation wrthm the US: APWR: design to both new plants.and digital upgrading for
‘operating: PWR ptants ‘

“Safety System: and Control System Separatlon Requtrements for ACR- 1000TM and
Operating CANDU Reactors,” Atomic Energy of Canada'Ltd., Sunsil Tikku

-?Mr Tkku presented on the key pnncup!es for CANada Deuterium: Uranlum (CANDU) nuclear

also. between the safetyi'systems Mr. Tikku descnbed the historical evolution of

sthes: ’prmcrples that. make CANDU reactors one of the safest technologies in the world today.
He stated that the original. Generatton 15 CANDU 6 reactors started Wwith complete separation. of.

. -9~ -
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Ms. Zhang provided an overview of why cyber security is important to the protection of nuclear
power-plants. She discussed methods that can be: employed to safely integrate cyber security
into:thé-design-and development process: of drgrtal safety systems. Ms. Zhang discussed
various-cyber. security features that-énsure. confrdentralrty integrity, and availability that may be
integrated into. the design.of these: systems.. In addition; Ms. 'Zhang presented-on the
importance of: lmplementmg a-robust information security program.to secure the' development
environment of these digital ‘systems to prevent. malrcrous manrpulatron of the system while
under development.

“HOW Regul'ators-Make a Difference"in New Reactor Safety,” US NRC, Mohamed S'hams‘.

Dr..Shams made this- presentatron in Technical Track 7°'Codes, Standards. and Regulatory

}T; prc___oﬁ New:Reactors.. . The. presentatlon mcluded drscussmns on the:NRC’ s regulatory:
framework fornew reactor reviews, the review process and the level of detail-in the: applrcatrens
The presentatron provrded specrfrc examples where the NRC staff has |dentmed rssues ln the

have resulted in safety enhancements Examples were drscussed on lnternatronal regulatory
collaboration through MDEP. where: safety concerns have'been identified resultingin revised
analyses and: desrgn changes in the- APlOOO and EPR designs.

» “PWR Large Break LOCA Analyses and Their Applrcatrons To New Reactor Licensing.
. . :_;Process Y US NRC Shanlai Lu

) new reactor licensing status, the general
atory. : w reactor licensing. process and gave a.
demonstration of a four:loop PWR LBLOCA real ti ulation using NRC's RELAP-5-and:
Symbolic'Nuclear Analysis: Package computer codes: Based on the demo, Dr. Lu.explained the.
need:of the accurate-treatment of fuel pellet thermal conductivity and the initial core stored
energy. Then, Or. Lu discussed’ NRC:IN'2009-23 “Nuclear Fuel. Thermal Conductivity
Degradatnon" and its implication to LBLOCA analysrs Withthe anticipation that the upgrade of
legacy fuel performance code may result: in-higher peak: claddrng temperature prediction;.Dr. Lu
_:pornted out.a: potentral future ar 'lysrs rmprovement to'reduce PCT uncertainty. The
Jimprovement is associated with:the core decay: heat calculatlon Currently, most licensees
“perform statistical sampllng of decay heat only:once at the' beglnmng of the LOCA transjent.
’ nplified approach results in srgnrf‘ cantly. large. uncertalnty band of the calculated peak
vcladdlng temperature Employxng more frequent sampllng at a trme rnterval of 110 of fuel

| 'eppllcatrons of regulatory confi

uncert rnty
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;scussnon of regulations, codes: and standards In
nelists included representatives:from China (Panel
ns delivered-a presentat»on onthe.NRC use of

he framework for the Use of codes and standard
staff pamc;pahon in code: development
natnonal standard. developers The

in the regu!atlons and gu;dance documents
activities; and the NRC'’s participation'with-i
vrepresentatwe from. Japan prowded T mark ‘codes and standards’ orgamzatnons in. Japan
‘while the French representative discussed: velopment of nuclear codes and standard in
France: The'Panel Chair:provided a: presentatzon'on the regulations of- nuciear safetyin nuclear
power plants-in China.. .

Ke Dnsc issions with ConferencauPamm sants

' 'AP‘IOOO Pump Issue :
e e

None
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