Results of the Internati onal Synposiumon Seismc Safety of Niclear Power H ans and Lessons Learned fromthe N igataken Chuetsu-oki Eart hquake
— Post-quake status of the Kashiwazaki-Kariwa Nucl ear Power Sation (Report #14) —

1. Qutlines of the synposi um
(1) Date: February 26 (Tue) - 27 (Ved), 2008
(2) Venue: Qulture Hall, Kashiwazaki Sangyo Bunka Kai kan (Kashiwazaki dty, Nigata Prefecture)
(3) Quganizers : Japan Aonic Industrial Forum
Japan Nucl ear Technol ogy Institute
Gentral Research Institute of Hectric Power Industry
(4) Sponsors :
Nicl ear Safety Research Association, Japanese Geotechnical Society, Japan Society of Qvil
Engi neering, Japan Soci ety of Mechani cal Engi neers, Architectural Institute of Japan, A om c Energy
Soci ety of Japan, Japan Atomic Energy Relations Qgani zation, Japan Association for Earthquake
Engi neering, Japan Hectric Associ ation, Anrerican Soci ety of Mechani cal Engi neers (ASME), Nucl ear
Energy Institute (N, US), Hectric Powver Research Institute (BPR, US)
(5) Purport:
To gat her engi neeringinsights fromaroundtheworl dtohel ptheindustry design, buil dand nanage
safer nuclear power plants in the future, in viewof the inpact of the Nigataken Chuet su- oki
Eart hquake on the Kashi wazaki - Kariwa Nucl ear Power Sation
To gat her Japanese and overseas experts inthe | ocal community of the Kashiwazaki - Kariwa NPS
and organi ze an i nternational synposium astitledabove, wthparticipationof thegeneral public
(6) Program
a . (pening address, wel cone address, keynote address and special |ecture
b. Session 1 <Integrity Bval uati on of Equi prent Affected by the Earthquake>
« I nt r oduci ng Japanese and over seas net hods for assessingtheintegrity of plant equi pnent af f ect ed
by earthquakes
+ Exchangi ng opi ni ons about the assessnent carried out at the Kashi wazaki - Kariwa NPS, whi ch was
affected by the Nigata-ken Chuet su-oki Earthquake
c. Session 2 <Earthquake | nduced Gound Defornmation --- Its Inpact and Safety S gnifi cance>
I nt roduci ng and exchangi ng opi ni ons about t he | at est Japanese and overseas i nsi ght s i nt o nucl ear
power plants’ neasures agai nst ground def or nati on, whi ch caused danage to nunerous facilities
at the Kashi wazaki - Kariwa NPS
d. Session 3 <BEwergency Preparedness and Fre Protection>
* Introduci ng cases of natural disasters that have affected nucl ear power stations in Japan and
abr oad
+ Exchangi ng opi ni ons about ener gency preparedness and fire protecti on neasures, inpl enented in
various countries
e . Qoncl udi ng sessi on and cl osi ng
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2. Application / participation status
(1) The application periodwas initially schedul ed for Decenber 20 to February 15. However, it was cut
short on February 8 after approx. 600 applications were submtted to the pl anned capacity of 400.
(2) Asindicatedbel ow approx. 550 peopl e act ual | y att endedt he event, reflectingahi ghlevel of interest
and expectations for the synposi um
a . 502 Japanese parti ci pants (incl udi ng t he chai rperson, 15 panelists, 24 press personnel from20
conpani es and 60 residents of Nigata Prefecture)
b. 47 international participants (including the chairperson and 12 paneli sts) Total : 549
(3) S ncethe nunber of participants was greater than originally pl anned, the Min Hall onthe 3 fl oor
of the sanme building was set up as a second venue (wth video and audio fromthe nai n synposi um
distributed via nonitors).
<Mai n participating organi zati ons from abroad>
Lhited States : Anerican Soci ety of Mechanical Engi neers (ASME), Niuclear Energy Institute (NH),
Hectric Power Research Institute (BPR), Institute of Nucl ear Power Qperations (1 NPQ,
Pacific Gas & Hectric Gonpany (P&E), Entergy
France : Hectricite de France (EOF), Autorite de surete nucleaire (ASN),
Institut de Radioprotection et de Surete Nucleaire (I RIN
South Korea : Korean Aomc Energy Research Institute (KAER)
India: Niclear Power Gorporation of India Limted (NPAL)
South Africa: Pebble Bed Mdul ar Reactor (PTY)
International organizations : VWrldAssociation of Nucl ear perators (VWND, WANOTokyo Genter (VNG TO

3. Inplenentation outcone
The out cone of the synposi umis outlinedinthe attachnents. The overall highlights are as fol |l ows:

(1) This synposi umwas conducted i n the i ntensive 2-day schedul e. Each panel i st provided i nfornation
based on facts and experiences. There were active di scussions of high quality anong panel i sts and
bet ween panel i sts and the audi ence.

(2) The partici pants establ i shed a conmon perception that no damage was observed i n saf et y-si gni fi cant
conponents. Sone poi nted out that this was because of good practices in Japan, e.g. the application
of strict design standards and substantial nargin allowed for safety.

This indicates that the past safety neasures and sei smc designs, applied to nucl ear power plants
were appropriate. At thesanetine, thefuturetask renai ns onthe need of a quantitati ve assessnent
on the safety nargin.

(3) Sone pointed out that danage to non-safety significant conponents shoul d not be i gnored, even if
they have no safety significance. Attention should be paid to facilities of | owquake resilience
SO as not to conpromse the power station s overall functionality.

(4) Safety-significant facilities arebuilt onrock foundation, and were ableto fulfill the“ shutting
down” , “ cooling” and*“ containing” functions sufficiently inthis earthquake. Yet, in viewof
the fact that the Kashiwazaki-Karivwa NPSis still undergoi ng i nspections and tests, sone poi nted to
the need for final assessnent on support perfornmance based onthe resul ts of theinspections/ tests.

(5) Athoughnatural disasters of this nagnitude donot occur frequently, sone highlightedtheinportance
of establ i shing an appropriate crisis nanagenent organi zation, continual Iy inpl enenting
trai ni ng and ot her forns of personnel education, and di ssemnatinginfornati onappropriatelywth
pl a n | anguage.

(6) The nucl ear energy i ndustry is a gl obal community, and i ndivi dual operators nust share infornation
as appropriate. In addition, sone raised expectations that relevant informationis distributed not
only anong pl ant operators but also to the nass nedia, public and |ocal governnents.

(7) Local Kashiwazaki residents saidthat conveningthisinternational synposi uminthelocal Kashi wazaki
i nstead of sone naj or city, contributed significantly to providing a sense of “ relief” as well as
“ safety” .

(8) As awhole, nany expressed frank appreciation of the sincere exchange of di scussions anong experts
fromvarious countries. Local nedia reports were al so accurate and in a cal mtone.
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A t achnent

Results of the International Synposiumon Seismc Safety of Niclear Power A ans and Lessons Learned fromthe Ni gat aken Chuet su-oki Eart hquake

1. Vel cone address
<Hroshi Aida, Kashiwazaki Gty Myor, Japan>

a.

. Thisearthguakedidnot result ina*“ nucl ear di saster”

The peopl e of Kashiwazaki dty |ive al ongside the nucl ear power station every day.
Wii | e havi ng a sense of pride for cooperatingwth a national policy, they also feel
naj or concerns about the safety of the power station every tine sone i nci dent occurs.
because basi ¢ saf ety funct i ons
wor ked as desi gned. However, the del ay i n extingui shingthetransforner fireandthe
rel ease of a mnute anount of radi oactive substances caused concerns of radiation
contamnation not only withinthe prefecture but al so across the nation and abroad.
Local businesses suffered financi al damage fromnegative publicity.

. According to a survey on |l ocal citizens on post-quake reconstruction, the | argest

rati o of respondents cited “ safety assurance of the nucl ear power station” as the
nost i nportant aspect.

. Hol di ngthis synposi umat thel ocal community has aspecial significance. It ishoped
that the synposiumends fruitfully in fostering a sense of “ security” as well as

safety” concerning the presence of the nuclear power station.

<Hroo Shinada, Kariwa M| age Myor, Japan>

a.

. Thi s synposi umbr i ngs t oget her hunan w sdom

d.

The Kashi wazaki and Kariwa areas suffered naj or earthquakes in 2005 and 2007. Ve
are thankful of the offer of hel p extended fromthe rest of Japan and abroad. Ve w sh
to repay the kindness through rebuil ding the affected conmunities fully.
| hope expertsw || describeinfornati on
in the way non-engi neering types like nyself can easily understand.

. There is a Japanese proverb that says, “ Hexibility conquers rigidity” . Qur

communi ties have structures built hundreds of years ago, or even over one thousand
yearsago. Vedidnot have asteel -franetechnol ogy t hen, but skillfullyusedtinbers.
Today, we have hardwar e sol uti ons t o address quake i ssues. Yet, even wth the nost
resilient of structures, it i s necessary to explore w sdomof adapting tothe treats
of nature.
| hope t hi s synposi umwi | | ful |y expl ore hunanw sdomt o achi eve frui tful di scussi ons.

2. Keynote address

<Toki 0 Kanoh, Menber of the House of Gouncilors, Japan>

“ Earthquakes and Nucl ear Power H ants”

a.
b.

. There is a huge gap between “ safety in the technol ogi cal context”

d.
“ consi derati on”

e.

The shut down of the Kashi wazaki - Kari wa NPS af fects power supply and denand, i ncrease costs and burden on t he
nanagenent and i ncreases the emssi on of greenhouse gasses. Nuclear energy has a rol e of great significance.
Meanwhi | e, saf ety assurance of nucl ear energyisthetopprioritytask. Theplant shoul dresuneits operationurgently
on the prenise of safety assurance. The governnent shares the sane stance.
and “ security in the social context” when
it comes to nucl ear energy. Mediaholdthe key ineither narrow ng or wdening this gap. Mdi a nust recogni ze t he
enornous role it is playing.

To resol ve miscel | aneous tasks,
for the future

Shft infornmationstrategy (Sanftly gathering/ anal yzi nginfornation; Sharinginfornationanong nucl ear ener gy
busi nesses, national governnent, | ocal governnents, nedia and the public; Reinforcing training on after-hours
energency infornmati on coordi nation, etc.)

Medi a response (Handling aerial nedi a coverage by helicopter; Saftly distributing infornation on“ reactor
safety” , “ significant di scharge of radioactive substances” and “ necessity for evacuation” intheinitial
report if possible; Explaining the assessnent of the situationin plain terns)

Educati on i nprovenent / infornation provision (school education, on-site | essons, various synposi uns, etc.)

Goncl udi ng the address by quoting the forner New York Mayor Rudol ph @ uli ani
“ V@, people in nuclear, never give up, never have, and never wll.”

it isinportant to inplenent the followng wth “ wsdoni , “ courage” and

<Lucas Manpaey, Mnaging D rector, VWANO>

“ Nuclear Safety for Qur Vérld s Future”

a.

. Social confidenceis not sonet hingthat cones by easily.

Nucl ear power generation has been consi dered essentia for securing energy security / stabl e energy supply and
opti mi zi ng energy sources. Mrerecently, nuclear energy is attractinginternational attentionas acrucial system
that provides solutions to gl obal environnental issues.

. INPOwas established after US. energy operators | earned fromthe 1979 TM incident that it i s necessary to work

toget her in pursuing the highest standard, in addition to adopting regul ations.
WANO was est abl i shed after nucl ear operators around the world | earned fromthe 1986 Chrynobyl accident that they
have col | ective responsibility in continuously inproving nuclear facilities.

. The prinmary responsi bility of nuclear safety lies in actual operators of nucl ear power stations. They nust not

onl y observe regul ati ons, but al so nai ntai nthe stance of constantly | earni ng and expl ori ng saf ety to enhance saf ety
performance. To this end, information and know edge nust be publicly offered internationally for nutual

col [ aborat i on.
It canonly be attai ned onthe prenise of securi ng advanced

nucl ear safety.

3. Specia lecture
<l chiro Takekuro, Executive M ce-President and Chief Nuclear ficer, THPAQD" Quest for Safety
-Enhanci ng Seismic Safety and E Preparedness in light of the Nigataken Chuet su-oki Earthguake-”

a.

b.

C.

TEPAO had the following basic policies in inplenmenting actions for anti-quake safety and di saster prevention:
Thorough investigation of facts, Transparent assessnent process, Sharing of |essons | earned and
Gonmuni ty-ori ented consi derati ons and progress

Future initiatives are as listed bel ow
Gontinuing to eval uate the integrity of equi pnent through inspections and anal yses

Oraw ng up t he new desi gn- basi s eart hquake ground noti on (Ss) based on the results of the on-goi ng geol ogi cal
surveys in land and of f shore areas

Gonduct i ng ant i - quake saf ety assessnent of facilities based onthe newSs, and provi di ng rei nf orcenent tothem
as required

Seadily reinforcing the crisis nanagenent systemaccording to plan

Goncl usi on
Véw !l continuetotapintodonestic and overseas know edge i n exanini ng t he Kashi wazaki - Kari wa NPS.  Thr ough
t he process, THRQOnucl ear power stations will have their anti-quake safety and di saster prevention properties
rei nf or ced.

V& want to share our experiences and | essons | earned inthis earthquake with the rest of the world.
all parties can work together to achieve international nucl ear safety.

| hopethat i nternational cooperationw || expandtoenhanceanti-quake saf ety, that i nternational harnoni zati on
w || be achi eved on the standards of anti-quake desi gns and saf ety assessnent, and that thi s synposi umserves
as the trigger for naterializing these visions.

Thi s vay,




4. Session 1l <Integrity Bval uation of Equi pnent Affected by the Earthquake>

I ntroduci ng Japanese and overseas nethods for assessing the integrity of plant equipnent affected by | <Chairpersons’ summary>
Gontent | eart hquakes, and exchangi ng opi ni ons about the assessnent carried out at the Kashiwazaki-Kariwa NPS whi ch o Eyui prent of safety significance suffered al nost no danage. Thisis
was af fected by the Nitaga-ken Chuet su-ki Earthquake areflection of good practices in Japan, e.qg. application of strict
- chai r Shoj i ro Mat suura (Advi sor of the Nucl ear Saf ety Resear ch Associ ation and forner Chai rnan of the Nucl ear Safety desi gn standards and substantial safety nargin al | owned.
Gonmi ssi on, Japan) o In conducting integrity assessnent followng an “ earthquake of a
per sons , , : - : « .
J. Robert Sns (Senior Mce President for Qodes and Sandards, ASME, LD scal e t hat exceeds t he desi gn basi s” , THPQOconbi nes “ i nspecti ons and
The Evaluation Mthod for Seismic Design of ASME Mechani cal anal ysis” to assesses conponents of safety significance. If suchan
D stribution Systens and Conponent s John Stevenson, ASME B inspection finds an abnornality, or if analysis identifies figures
| nspecti on and Anal ysi s of Kashi wazaki - Kariwa Nucl ear Pover Sation | Kazuhi ko Yanashita, TEPGQ Japan out si de t hg al | ovabl e range, an.add.l tional inspectionis cpnduct ed for
EPR | ndependent Peer Revi ewof TEPCDSei snic Vil kdown and Eval uat i on conpr ehensi ve assessnent. It is inportant to followthis protocol.
of the Kashi vezaki - Kariva Nicl ear Pl ants Gegory S Hrdy, BEPR, B o Any danage, evenif it i s onconponents of no saf ety significance, nust
_ _ _ Toshi haru Nomot o, Chai rran of t he SANE not.b.el_qnored. Atention should.be paldtofaC|I|t|§s of | ow quake
Present a Interimreport of the Sructural Integrity Assessnent Committee for , resilience so as not to conpromse the power station' s overall
. and Professor BEwritus of the . .
tions Nucl ear Gonponents danmaged by Eart hquake (SANE) Wni versity of Tokyo, Japan functionality.
Source of Margins in the Seismc Design of Piping Systens P erre Labbe, EHF ° .There. s adifference bgtwaen mPrOVI ng safety technol ogy and
: . , : inproving a sense of relief. It is necessary to explore ways of
I nsi ghts fromSei sm ¢ R sk Anal yses of Nucl ear Power P antsandthei r MK Ravi ndra, nenber, ASME S andard : :
. : . : . enhanci ng a sense of relief.
rel evance to Kashi wazaki - Kari wa Niucl ear Power S ation Aut horing Team S
5. Session 2 <Earthquake Induced Gound Defornation --- Its Inpact and Safety S gni fi cance>
I nt roduci ng and exchangi ng opi ni ons about t he | at est Japanese and over seas <Chai rpersons’ summary>
Cont ent insights into nucl ear power plants’ neasures agai hst ground def or mat i on, o Safety-significant facilitiesarebuilt onrock foundation, andwereabletoful fill the“ shuttingdown” ,
whi ch caused danage to nunerous facilities at the Kashi wazaki - Kari wa NPS “ cooling” and“ containing” functions sufficiently inthis earthguake. Yet, inviewof the fact that
at the tine of the Nigata-ken Chuet su-oki Earthguake t he Kashi wazaki -Kariwa NPSis still undergoing inspections and tests, it is necessary to conduct final
- chai Takaji Kokusho (Professor, dvil Engineering Departnent, Science and assessnent on support perfornmance based on the results of the inspections / tests.
~enar Engi neeri ng School, Chuo Uhi versity, Japan) o Sone general structures, e.g. underground pi pingfor firefightinguse, arelaidonbackfilledfoundation,
persons Gegory S Hardy (Menber of BPR Seisnic Team EPR, WD and suf fered danage when the foundati on subsided. This aspect needs to be reflected upon as a failure
Seisnic performance evaluation of | Junichi Tona, Central Research to fulfill expected performance.
geotechnical works in nuclear power Institute of Hectric Power o Qvil engineering structures nai ntai nedintegrity despite receiving seismc notions 2.5tines the design
plants in Japan I ndustry, Japan basis. This is believed to be because substantial nargins were allowed in safety rates and anal ysis
Satus and Mechanism of Gound assunptions in the stage of designing (wth particularly large nmargin allowed in civil engineering).
B esent a Defornation of Kashi wazaki-Kariva NPS | Toshiaki Sakai, TEPGQ Japan However, this is still the qualitative assessnent stage, and a quantitati ve assessnent nust be carried
tions by Nigataken Chuetsu-oki Earthquake out from now o _ _ _ _ _
o The areas around pl ant buil di ngs suffered trenor-induced | and subsi dence, different fromli quefaction,
and were affected significantly by | ong-period ground notions.
Gount er neasures for Earthquake Induced |\ oA Ao ahanson, PGRE. Us| ©  Thi s synposi umwas | i mitedto civil-engi neeri ng assessnent, but anti - quake saf ety of nucl ear power stati ons
Gound Defornation at Fover Hants nust be exanined i n a cross-disciplinary approach covering the fields of geol ogy, civil engineering and
nechani cal engi neeri ng.
6. Session 3 <HEwrgency Preparedness and Hre Protecti on>
I ntroduci ng cases of natural disasters that have af fected nucl ear power stations in Japan and | <Chairpersons’ summary>
Gont ent abroad, and exchangi ng opi nions about energency preparedness and fire protecti on neasures, o Athough natural disasters of this magnitude do not occur frequently, it is
i npl enented in various countries inportant to establish an appropriate crisis nmanagenent organization,
@-chair | Takashi Shoji (Secretary General, WANO TQ continual 'y inplenent training and other forns of personnel education, and
persons | David Mbdeen (Director, BExternal Affairs, Niclear Power Sector, EPR, S di ssemnate infornation appropriately wth plain | anguage.
Ener gency Preparedness Pl an of Nucl ear Power Pl ants in the o  TEPQO shoul d nake use of know edge presented by overseas panelists thistineto
. George Felgate, INNQ WS h ; d d inelv di ; ;
Lhited S ates enhance its energency preparedness and ensure tinely di ssenination of accurate
The Measur es for Ener gency Prepar edness and Fi re Protecti on informati on so as to achieve plant admnistrati on that gives a sense of security
Present a : Laurent Sricker, EOF to local residents
. at Nuclear Power Plants in Fance o _
tions The Experience of Energency Preparedness at Veterford _ o Data on energency incidents shoul d be gathered on the gl obal scale to actively
Nucl ear Power S ation Janes Jack Lews, Entergy, U5 nake use of overseas infornation and achi eve saf e and st abl e operati on of nucl ear
Gount er neasur es taken by TEHPQO Tadayuki Yokomura, THPQQ Japan pover: stati ons.




7 . Ooncl udi ng sessi on

ont ent Exchangi ng opi nions further on overal | debates in Sessions 1 - 3, in exploring
ways of devel opi ng saf er nucl ear power stations in the future.

G- Chair | Mchio Ishi kana, President, Japan Nucl ear Technol ogy Institute

persons | Alex Mirion, Executive Drector, Nuclear (perations & Engineering, NH, U5
Shoj i ro Mit suura Session 1 Chai r person
Takej i Kokusho Session 2 Chai r person

Panel i sts | David Mbdeen Sessi on 3 Chai r per son
Laurent Stricker ECF advi sor t ot he chai r nan and

CEQ Nucl ear issue, HF

[Mai n opi nions fromthe panel i sts])
<\at suur a>

a. The prinmary base for sharing know edge is to establish howto grasp and understand facts.
What cones next is to provide and discuss infornati on openly to share know edge. This
synposi umis a very good opportunity for this purpose.

b. e of the surest ways to i nprove communi cation is to nake it a habit to check whet her the
i nfornati onyoudeliver isrecei vedby theintendedrecipi ent, andwhet her thereci pi ent i ssues
any response.

c. The prinmary responsibility of nuclear safety lies in actual operators of nucl ear power
stations. Instead of becomng conpl acent, it is noreinportant to constant!ly ai mfor hi gher
levels, constantly examning one’ s own perfornance to identify oversight or areas for
i nprovenent. Qne shoul d even preenpt regul atory authorities’ criticismin inproving work
operations. That would be the right thingtodoinlight of nunerous issues raised inthis
Synposi um

<Kokusho>

a. The power station shoul d reflect upon the fact that the subsidence of backfilled foundation
ledtoafire, andensureinprovenent infuture constructionwork. A thesanetine, it shoul d
be noted that the seismc notions in this earthquake were substantial, had | ong period and
contai ned enornmous energy. This was one of the lessons |learned this tine.

b. It is not very effective to suddenly issue sone information after the fact. It is nost
inportant to establish community relations that put a human face to pl ant operati ons, whereby
local residents start to devel op a caring and consi derate feeling.

c . The frequency of hunan-caused di sasters is not necessarily | ower thanthefrequency of natural
disasters. Information sharing in this aspect should be al so stressed in the synposi um

<D Mbdeen>

a. V& nust be conscious about how a fire should be detected, howthe initial fire-fighting
operation should be carried out, and how solid trai ning can be provi ded.

b. BPR denands that, if an activity is not fully inpl enented, the applicabl e enpl oyee nust
acknow edge the failure in the Quality Assurance program The requi renment urges workers to
di scl ose such situations voluntarily and handl e themby thensel ves.

c. Atention nust be paid to how event description should be given (i.e. in sinple and plain
| anguage) toensurethat workers canlearnfromvarious real -1ifelessons. Providingtoo nuch
i nfornati on may overwhel mthe recipi ent.

<L. Sricker>

a. Wentherewas afire at the Le B ayai s power station, we issued 18 press rel eases over the
period of 6 hours, and peopl e still accused us of not providi ng enough information. It is
nore inportant to confirmthat nessages are received, than to sinply deliver infornation.

b. Wen newinfornati on is obtai ned sonewhere in the world, plant operators nust incorporate
it and det ermne whet her the pl ants, currently inoperation, have sufficient safety or require
enhancenent. Gontinuous efforts are requiredevery ti ne an event devel ops. I nfornati on nust
be shared anong the national governnent, power stations and regul atory authorities.

c. The fact that there was no danage to saf ety-si gnificant conponents indicate that sufficient
safety narginwas al lowed. It isinportant to understand where such narginis set aside, and
what portion of the nargin has been actual | y used.

[ thai r per sons’

summary)

e}

o

The nuclear energy industry is a global community, and individual operators nust share
informationas appropriatetodistributelessons |earnedto other utilities and other plants.
It ishopedthat operating experiences and ot her know edge wi || be shared across the i ndustry
and anong vari ous countries, and al so providedto external partieswthavestedinterest, e.g.
nass nedia, the public and | ocal governnments.

No one woul d di spute the inportance of communi cation.
inprove it.

Thi s synposi umshoul d set a positive precedent. Wen a naj or event occurs i nanother country,
they shoul d organi ze this kind of synposiumto share information.

This synposi um nust be the first privately-organi zed one for the said purpose. V¢ are
committed to continuing efforts like thisto create a better nucl ear power stationfor future
generations. Al participants’ cooperation is sought.

Bforts nust be nade to constantly
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8. Min opinions fromthe audi ence

e}

o

o

o

In the conpari son of actual sei s c response spectrumand theoretical analysis, the datafor the
horizontal directionisrelatively simlar, but the datafor the vertical directionis not. Wat
debates are being taken place in regard to this? It is worrying if there is discrepancy in 3D
anal ysi s.

The ground foundati on shook substantially, whereas operation floors did not.
coefficient between the foundation and buil di ngs shoul d be further exanined.

VWul dn’ t earthquakes accelerate facility deterioration over tine? Immediately after an
earthqguake, a reactor may be restarted, but coul d be suffering fromthe shorteni ng of | ong-term

The fact that plant buil di ngs showvaryi ng changes, may poi nt to ground novenents at under gr ound
fault, etc. The synposiumis insufficient wthout exam ni ng such geol ogi cal aspects.

In examni ng the mai ntenance of plant safety in the context of natural disasters, what can we
dotoinprove general responsetonatural disasters? Wat can be doneto better coordinate vari ous
activities undertaken by rel evant organi zati ons?

Qgani zi ng this synposi umi n Kashi wazaki has contributed significantly to not only “ safety”
but also a sense of “ relief” . The difference of nentality between t he power-produci ng regi on
and power - consuning regi on adversely affected the feeling of Kashiwazaki and Kariwa citizens.
However, convening this wonderful international synposiumin the quake-affected community of
Kashi wazaki w ped away the negati ve sentinents, and i nspired people for the first tineto regain
a sense of “ pride” for having the world s |argest nuclear power station in the world.

The attenuation
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