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ABSTRACT

This three-volume report contains papers presented at the Twenty-Fifth Water Reactor Safety
Information Meeting held at the Bethesda Marriott Hotel, Bethesda, Maryland, October 20-22,
1997. The papers are printed in the order of their presentation in each session and describe
progress and results of programs in nuclear safety research conducted in this country and abroad.
Foreign participation in the meeting included papers presented by researchers from France, Japan,
Norway, Russia, Spain and Switzerland. The titles of the papers and the names of the authors
have been updated and may differ from those that appeared in the final program of the meeting.
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ESPOO, FIN-02044 VTT FINLAND
358-9-456-5050 358-9-4565000
heikki.hotmstrom@wit f

N. HOY

NEW YORK POWER AUTHORITY
PO BOX 41

LYCOMING, NY 13027 USA
315.349-6203 315-349-6148
hoy.n@nypa.gov

K. ISHUIMA

JAPAN ATOMIC ENERGY RESEARCH INST.
2-4 SHIRAKATA-SHIRANE, TOKAI-MURA
NAKA-GUN, IBARAKI-KEN, 319-11 JAPAN
81-292-82.5277

K. JACOBS

NEW YORK POWER AUTHORITY
123 MAIN STREET

WHITE PLAINS, NY 10566 USA
914-681-6262 914-287-3710
jacobs. k@nypa

W. JOHNSON

UNIVERSITY OF VIRGINIA
REACTOR BLDG.
CHARLOTTESVILLE, VA 22901 USA
804.982.5464 804-982-5473
wrj@virginia.edu

M. KENNARD

NAC INTERNATL-STOLLER NUCLEAR FUEL
485 WASHINGTON AVE

PLEASANTVILLE, NY 10570 USA
914-741-1200 914-741-2083
stollerp@computer.net

H. Kiv

COMMONWEALTH EDISON

1400 OPUS PL, SUITE 500
DOWNERS GROVE, IL 60517 USA
630-663-3072 630-663-7181
nfshk@ccmail.ceco.com

W. KIM

KOREA INSTITUTE OF NUCLEAR SAFETY
PO BOX 114, YUSUNG

TAEJON, 305-600 KOREA
82-42-868-0327 82-42-861-9945
k09Skws@pimpoimt.kims.re. kt

A. KISSELEV

NUCLEAR SAFETY INST., RUSSIAN ACADEMY OF SCl.

BOLSHAYA TULSKAYA STR. 52
MOSCOW, 113191 RUSSIA
095-955-28-73 095-952-67-01
kso@ibrae.gc.ru

K. KOLLATH

GESELLSCHAFT FUR ANLAGEN UND REAKTORSICH
SCHWERTNERGASSE 1

COLOGNE, 50667 GERMANY

00492222068-6a9 004922a2068-888

P. HOFMANN

FZK KARLSRUHE

P. O. BOX 3640

KARLSRUHE, 76021 GERMANY
49.7247-82-2517 49.7247-82-4567
peter.hofmann@imf.fzk de

W. HOUSTON

SEQUOIA CONSULTING GROUP, INC.
5285 ATLANTIC VIEW

ST. AUGUSTINE, FL 32084 USA
904-461-8774 904-461-8794
whouston@sequoia-cg

J. IRELAND

LOS ALAMOS NATIONAL LABORATORY
PO BOX 1663, MSF606

LOS ALAMOS, NM 87545 USA
505.667-8777 505-665-5204
john.ireland@lanl.gov

R. ISLAMOV

IBRAE RAN

USACHEVA 29-3-186
MOSCOW, 113191 RUSSIA
74095-9552655 7-095-9557085
is\@ibrae.ae.ru

B. JOHNSON

UNIV. OF VIRGINIA

THORNTON HALL

CHARLOTTESVILLE, VA 22003-2442 USA

F. KASAHARA

NUCLEAR POWER ENGINEERING CORP.
4F 17-1, 3-CHOME TORANOMON MINATOKU
TOKYO, 105 JAPAN

8135470 5470 81 3 5470 5454
kasahara@nupec.or.jp

H. KHALIL

ARGONNE NATIONAL LABORATORY
9700 SO CASS AVE, BLDG. 208
ARGONNE, IL 60439-4838 USA
630-252-7266 639-252-4500
khalil@ra.anl.gov

H. KIM

KOREA INSTITUTE OF NUCLEAR SAFETY
P.O. BOX 114, YUSONG

TAEJON, KOREA

82 42 868 0230 82 42 861 8945
ko98khj@pinpoint.kins.re.kr

M. KIRK

WESTINGHOUSE ELECTRIC
1310 BEULAH RD.
PITTSBURGH, PA 15235 USA
412-256-1066 412-256-1007
kirkmt@westinghouse.com

R. KNOLL

FLORIDA POWER CORP.

15760 WEST POWERLINE ST.
CRYSTAL RIVER, FL. 34428 USA
352-563-4543 352-563-4575

D. KOSS

PENN STATE, DEPT. OF NUCLEAR ENGINEERING
231 SACKETT BLDG.

UNIVERSITY PARK, PA 16802 USA

814-865-5447 814-865-2917

koss@ems.psu.ed

X

J. HOLM

SIEMENS POWER CORPORATION/NUCLEAR DIV.
2101 HORN RAPIDS RD.

RICHLAND, WA 99352 USA

509-375-8142

D. HOWE

LOCKHEED MARTIN/KNOLLS ATOMIC POWER LAB
PO BOX 1072

SCHENECTADY, NY 12301 USA

518-395-4624

M. ISHII

PURDUE UNIVERSITY

1280 NUCLEAR ENGINEERING
WEST LAFAYETTE, IN 47906 USA
765-494-4587 765-494-9570

B. JACOBS

SOUTHWEST RESEARCH INSTITUTE
6220 CULEBRA RD.

SAN ANTONIO, TX 78238 USA
210-522-2032 210-684-4822
bjacobs@SwR!.edu

R. JOHNSON

PACIFIC GAS & ELECTRIC CO.
PO BOX 770000, MC N9B

SAN FRANCISCO, CA 94177 USA
415-973-1784 415-973-0074
rli3@pge.com

K. KAUKONEN

TEOLLISUUDEN VOIMA OY
OLKILUOTO, 27160 FINLAND
358-2-83813222 358-2-83813209
kari.kaukonen@tuo.tuo.elisz.fi

M. KHATIB-RAHBAR

ENERGY RESEARCH, INC.

P.O. BOX 2034

ROCKVILLE, MD 20847-2034 USA
301-881-0866 301-881-0867
mkr-eri@radix.net

H.D. KiM

KOREA ATOMIC ENERGY RESEARCH INST.
DUKJIN-DONG 150, YUSONG-GU

TAEJON, 305-600 KOREA

82-42-868-2664 82-42-868-8256
hdkim@kaeri.re.ler

R. KIRK

COUNCIL FOR NUCLEAR SAFETY
CENTURION PO BOX 7106
CENTURION, 0046 SO AFRICA
2712663550 27126635513
dkirk@cns.co.za

D. KOKKINOS

LOCKHEED MARTIN/KNOLLS ATOMIC POWER LAB
PO BOX 1072

SCHENECTADY, NY 12301 USA

518-395-7039

P. KRAL

NUCLEAR RESEARCH INSTITUTE - REZ
REZ

NEAR PRAGUE, 25068 CZECH REPUBLIC
00420-2-66172447 00420-2-6857954
kra@nri.cz




P. KRISHNASWAMY
'BATTELLE

505 KING AVE.

COLUMBUS, OH 43201 USA
614-424-5008 614-424-3457
kswamy@battelie.org

R. KUSHNER

BETTIS ATOMIC POWER LABORATORY
PO BOX 79

WEST MIFFLIN, PA 15632-0079 USA
412-476-5385 412-476-5700

J. LAKE

LOCKHEED MARTIN IDAHO TECHNOLOGIES CO.
PO BOX 1625

IDAHO FALLS, ID 83415-3860 USA

208-526-7670 208-526-2930

lakeja@inel.gov

JLEE

KOREA INSTITUTE OF NUCLEAR SAFETY
19 KUSUNG-DONG, YOUSUNG-KU
TAEJON, KOREA

82428680143 8242861 1700

Y-W. LEE

KOREA INSTITUTE OF NUCLEAR SAFETY
WANGGUNG APT 4-308

ICHONDONG, YONGSAN, SEOUL, KOREA

M. LIVOLANT

INSTITUT DE PROTECTION ET DE SURETA NUCLEAIR
BP.6

FONTENAY AUX ROSES CEDEX, 92265 FRANCE
146567179 146549511

michel.livolant@ipsn.fr

L. MARTIN

SOUTH TEXAS PROJECT NUCLEAR OPERATING CO.
PO BOX 289

WADSWORTH, TX 77483 USA

512-972-8686 512-972-8577

lemartin@stpegs.com

B. MAVKO

JOSEF STEFAN INSTITUTE
JAMOVA 39 .
LJUBLJANA, 1001 SLOVENIA
386-61-1885330 386-61-188538661
borot. mavko@Js.si

B. MCINTYRE
WESTINGHOUSE ELECTRIC
P.0. BOX 355

PITTSBURGH, PA 15230
412-374-4334
mcintybh@wesmail.com

S. MIXON

NUS INFORMATION SERVICES
910 CLOPPER RD.
GAITHERSBURG, MD 20878 USA
301-258-2442 301-258-2589
smixon@scientech.com

S MONTELEONE

BROOKHAVEN NATIONAL LABORATORY
BUILDING 130

UPTON, NY 11973 USA

516-344-7236 516-344-3957
smontele@bnl.gov

W. KUPFERSCHMIDT

ATOMIC ENERGY OF CANADA, LTD.
WHITESHELL LABORATORIES
PINAWA, MANITOBA ROE 1L0 CANADA
204-753-8424 204-753-2455

K. KUSSMAUL

UNIVERSITY OF STUTTGART
PFAFFENWALDRING 32
STUTTGART, D-70569 GERMANY
49-711-685-3582 49-711-685-2635
kussmaui@mpa.uni-stutigart.de

C. LECOMTE

INSTITUT DE PROTECTION ET DE SURETA NUCLEAIR
B.P.6&

FONTENAY AUX ROSES CEDEX, 92265 FRANCE
146547736 014654g5.11

catherine.lecomte@ipsn.fr

S. LEE

KOREA ELECTRIC POWER CORP.
150 DUGJIN-DONG, YUSUNG-KU
TAEJON, KOREA

82 42 868 2795

S. LEVINSON

FRAMATOME TECHNOLOGIES, INC.
3315 OLD FOREST RD.OF54
LYNCHBURG, VA 24501 USA
804-832-2768 804-832-2683
slevinson@framatech.com

A. MARION

NUCLEAR ENERGY INSTITUTE
1776 1 ST., Nw

WASHINGTON, DC 20006 USA
202-739-8000 202-785-1898

M. MASSOUD

BALTIMORE GAS & ELECTRIC
1650 CALVERT CLIFFS PARKWAY
LUsS8Y, MD 20857 USA
410-495-6522 410-495-4498
mahmoud.massoud@bje.com

G. MAYS

OAK RIDGE NATIONAL LABORATORY
P.0. BOX 2009, BLDG. 9201-3

OAK RIDGE, TN 37831 USA
423-574-0394 423-574-0382
gtm@orni.gov

J. MEYER

SCIENTECH, INC.

4814 LELAND STREET

CHEVY CHASE, MD 20815 USA
301-468-6425 301-468-0883
jmeyer@scientech.com

D. MODEEN

NUCLEAR ENERGY INSTITUTE
1776 1 ST., NW

WASHINGTON, DC 20006 USA
202-739-8000 202-785-1898

R. MONTGOMERY
ANATECH CORP.

6435 OBERLIN DR.

SAN DIEGO, CA 92121 USA
619-455-6350 619-455-1094

xi

S. KURATA

CHUBU ELECTRIC POWER CO.
900 17TH ST, NW SUITE 1220
WASHINGTON, DC 20006 USA
202-775-1960 202-331-9256
kurata@chubudc.com

P.LACY

UTILITY RESOURCE ASSOCIATES
SUITE 1600, 51 MONROE ST.
ROCKVILLE, MD 20850 USA
301-294-1941 301.284.7879

G. LEE

KOREA NUCLEAR FUEL CO.

150 DEOG.JIN-DONG, YUSONG-GU
TAEJON, 305353 S. KOREA

8242 868 1832 82 42862 4790
gwiee@rdns.knfc.co.kr

W-J. LEE

KOREAN ATOMIC ENERGY RESEARCH INSTITUTE
DUKJIN-DONG 150, YUSONG-GU

TAEJON, 305-353 KOREA

82-42-868-2895 82-42-868-8990
wjlee@nanum . kaeri.re.kr

T. LINK

PENN STATE, DEPT. OF NUCLEAR ENGINEERING
231 SACKETT BLDG.

UNIVERSITY PARK, PA 16802 USA

814-863-3251 814-865-8499

tm1110@psu.edu

P. MARSILL

AGENZIA NAZIONALE PER LA PROFESCIONE DELL'A
VIA VITALIANO BRANCATI 48

ROMA, 00144 ITALY

39-6-5007-2128 39-6-5007-2044

marsili@edultg.anpant

M. MATSUURA

HITACHI, LTD.

175 CURTNER AVE., MC 725
SAN JOSE, CA 95125 USA
408-925-6151 408-925-4459
matsuuraM@sjcpo5.ne.ge.com

H. McHENRY

NATIONAL INSTITUTE OF STANDARDS & TECHNOLOG
325 BROADWAY

BOULDER, CO 80303 USA

303-497-3268 303-497-5030

harry.mchenry@nist.gov

D. MITCHELL

FRAMATOME COGEMA FUELS
3315 OLD FOREST RD.
LYNCHBURG, VA 24506-0935 USA
804-832-3438 804-832-3663
dmitchell@framatech.com

M. MODRO

IDARO NATIONAL ENGINEERING & ENVIRONMENTAL
P.O. BOX 1525

IDAHO FALLS, ID 83415 USA

208-526-7402

B. MORRIS

WESTINGHOUSE NSD

PO BOX 355

PITTSBURGH, PA 15601 USA
412-374-4205 412-374-.5099
morrishc@westinghouse.com




D. MORRISON

101 LION'S MOUTH COURT
CARY, NC 27511 USA
919-363-3034

K. MURATA

SANDIA NATIONAL LABORATORIES
PO BOX 5800

ALBUQUERQUE, NM 87109 USA
505-844-3552

A. NELSON

NUCLEAR ENERGY INSTITUTE
17761 ST., NW

WASHINGTON, DC 20006 USA
202-739-8000 202-785-1898

J. O'HARA

BROOKHAVEN NATIONAL LABORATORY
ET Div,, DAT, BLDG. 130

UPTON, NY 11973-5000 USA
516-344-3638 516-344-3957
ohara@bnl.gov

A. OHTA

MITSUBISHI HEAVY INDUSTRIES

3-1, MINATOMIRAI 3-CHOME, NISHI-KU
YOKOHAMA, 220-84 JAPAN
81-45-224-9637 81-45-224-9970
ohta@atom.hg.mhi.co.jp

0. OZER

ELECTRIC POWER RESEARCH INSTITUTE
3412 HILLVIEW AVE.

PALO ALTO, CA 94303 USA

650-855-2089 650-855-2774
oozer@epri.com

A. PEREZ-NAVARRO
UNESA/LAESA

PLAZA ROMA, F1,1
ZARAGOZA, 50010 SPAIN
34-976-532614 34.976322956

V. POKROVSKY

INSTITUTE FOR PROBLEMS OF STRENGTH NAN
2 TIMIRYAZEVSKAYA STR.

KIEV, UKRAINE

044-206-25-57 044-296.25-57

D. POWELL

PUBLIC SERVICE ELECTRIC & GAS CO.
PC BOX 236, MAIL CODE N21
HANCOCKSBRIDGE, NJ 08038 USA
600-338-2002 609-339-1448

J. PUGA

UNESA

FRANCISCO GERVAS 3
MADRID, SPAIN 28020 SPAIN
34-1-5674807 34-1-5674988
unesamuc@dial.eunetes

D. RAO

SCIENCE AND ENGR. ASSOCIATES, INC.
6100 UPTOWN BLVD. NE
ALBUQUERQUE, NM 87110 USA
505-884-2300 S05-884-2991
dvrac@seaborse.com

A. MOTTA

PENN STATE, DEPT. OF NUCLEAR ENGINEERING
231 SACKETT BLDG.

UNIVERSITY PARK, PA 16802 USA

814-865-0030 814-865-8499

atm2@pso.edu

S. NAKAMURA

OBAYASHI CORPORATION
SHINJUKU PARK TOWER, 3-7-1
SHINJUKU-KU, TOKYO 163-10 JAPAN
81-3-5323-3519 81-8323-3550
s.naka@o-net.obayashi.co.jp

J. NELSON

ELECTRIC POWER RESEARCH INSTITUTE
3412 HILLVIEW AVE.

PALO ALTO, CA 94303 USA

415-855-2825 415-856-8515
jinelson@epri.com

A. ODA

NUCLEAR POWER ENGINEERING CORP.
FUJITAKANKO TROANOMON BLDG. 6F, 17-1
MINATO-KU, TOKYO 105 JAPAN
81-3-5470-5525 81-3-5470-5544

N. ORTIZ

SANDIA NATIONAL LABORATORIES
PO BOX 5800, MAIL STOP 0736
ALBUQUERQUE, NM 87185-0736 USA
505-844-0577 505-844-0955
nrortiz@sandia.gov

J. PAPIN

INSTITUT DE PROTECTION ET DE SURETE NUCLEAIR

C.E. CADARACHE - DAT 702

ST PAUL LEZ DURANCE, 13108 FRANCE
33-4-42253463 33442256143
joelle.papin@ipsn.fr

K. PEVELER

IES UTILITIES/DUANE ARNOLD ENERGY CENTER
3277 DAEC RD.

PALO, 1A 52324 USA

319-857.7801 319-857-7678

A. POOLE

OAK RIDGE NATIONAL LABORATORY
Y-12 PLANT, BEAR CREEK RD.

OAK RIDGE, TN 37831-8038 USA
423.574-0734 423-576-0493
aop@oml.gov

T. PRATT

BROOKHAVEN NATIONAL LABORATORY
BLDG. 130

UPTON, NY 11973-5000 USA
516-344-2630 516-344-5730
pratt@bnl.gov

C. PUGH

OAK RIDGE NATIONAL L ABORATORY
P.C. BOX 2009

OAK RIDGE, TN 37831 USA
423-574-0422 423-241-5005
pug@ornl.gov

J. RASH

G E NUCLEAR ENERGY

BOX 780

WILMINGTON, NC 28402 USA
910-675-5612 910-675-5879
rashjewimpo3.wilm.ge.com

X1

M. MULHEIM

LOCKHEED MARTIN ENERGY RESEARCH CORP.
PO BOX 2008

OAK RIDGE, TN 37831 USA

423-574-0386 423-574-0382

m8m@oml.gov

R. NANSTAD

OAK RIDGE NATIONAL LABORATORY
PO BOX 2008, 45008, MS-6151

OAK RIDGE, TN 37831-6151 USA
423-574-4471 423.574-5118
nanstadrk@ornl.gov

M. NISSLEY
WESTINGHOUSE ELECTRIC
P.0. BOX 355

PITTSBURGH, PA 15230 USA
412-374-4303 412-374-4011
nisslem@westinghouse.com

S-H.OH

KOREA INSTITUTE OF NUCLEAR SAFETY
P.O.BOX 114

YUSUNG, TAEJEON 305-600 KOREA

82 42868 0230 82 42868 0043
koB7osh@pinpoint kins.re.kr

D. OSETEK

LOS ALAMOS TECHNICAL ASSOCIATES
BLDG 1, STE 400, 2400 LOUISIANA BLVD NE
ALBUQUERQUE, NM 87110 USA
505-880-3407 505-880-3560
djosetek@lata.com

S-D. PARK

KOREA INSTITUTE OF NUCLEAR SAFETY
19 KUSUNG-DONG, YOUSUNG-KU
TAEJON, KOREA

B2 42 868 0003 82 42 861 2653

T. PIETRANGELO

NUCLEAR ENERGY INSTITUTE
17761 ST, NW

WASHINGTON, DC 20006 USA
202-739-8000 202-785-1898

G. POTTS

GENERAL ELECTRIC NUCLEAR FUEL
CASTLE HAYNE RD

WILMINGTON, NC 28403 USA
910-675-5708 910-675-6966

D. PRELEWICZ

SCIENTECH, INC.

11140 ROCKVILLE PIKE, STE 500
ROCKVILLE, MD 20852 USA
301-468-6425 301-468-0883
damp@scientech.com

R. RANIER!

AGENZIA NAZIONALE PER LA PROFEZIONE DELL' AM

VIA VITALIANO BRANCATI 48
ROMA, 00144 ITALY
39-6-5007-2150 39-6-5007-2941

J. RASHID

ANATECH CORP.

5435 OBERLIN DR.

SAN DIEGO, CA 92121 USA
619-455-6350 619-455-1094
joe@anatech.com




T. RAUSCH

COM ED NUCLEAR FUEL SERVICES
1400 OPUS PL, STE 400

DOWNERS GROVE, IL 80515 USA
630-663-3020 630-663-7118
nistr@ccmail.ceco.com

J. REYES

OREGON STATE UNIVERSITY
116 RADIATION CENTER
CORVALLIS, OR 97331-5902 USA
541.737-4677 541-737-4678
reyesj@cemail.orst.edu

J. RIZNIC

ATOMIC ENERGY CONTROL BOARD
PO BOX 10486, STA. B, 280 SLATER ST.
OTTAWA, ONTARIO K1P588 CANADA
613-943-0132 613-943-8954
Riznic_j@atomcon.ac.ca

T. ROSSEEL

LOCKHEED MARTIN ENERGY RESEARCH CORP.
PO BOX 2008

OAK RIDGE, TN 37831-6158 USA

423-574-5380 423-574-5118

rosseeltm@ornl.gov

B. RYBAK

COMMONWEALTH EDISON

1400 OPUS PL, SUITE 500
DOWNERS GROVE, 1. 60515 USA
630-663-7286 630-663-7155

M. SAKAMOTO

NUCLEAR POWER ENGINEERING CORP.
4F 17-1, 3-CHOME TORANOMON MINATOKU
TOKYO, 105 JAPAN

81334383066 81354705544
msakamoto@nupec.or.jp

G. SAUER

TOV ENERGIE UND SYSTEMTECHNIK GmbH
WESTENDSTRESSE 198

MUNICH, D-80686 GERMANY
49-89-5791-1267 49-89-5791-2157
gerhard.sauer@et tueysued.de

8. SCHULTZ

YANKEE ATOMIC

580 MAIN STREET
BOLTON, MA 01740 USA
508-568-2131 508-568-3703
schulze@yankee.com

E. SIMPSON

PUBLIC SERVICE ELECTRIC & GAS CO.
PO BOX 236, MAIL CODE N21
HANCOCKSBRIDGE, NJ 08038 USA
609-339-1700 609-339-5070

A. SMIRNOV

RESEARCH INSTITUTE OF ATOMIC REACTORS
DIMITROVGRAD 10

URYANOVSK!I REGION, 433510 RUSSIA
84235-32350 8423564163
gns@niiar.simbirsk.su

J-H. SONG

KOREA INSTITUTE OF NUCLEAR SAFETY
18 KUSUNG-DONG, YOUSUNG-KU
TAEJON, KOREA

82 42 868 0117 82 42 861 2653

S. RAY

WESTINGHOUSE CNFD
NORTHERN PIKE
MONROEVILLE, PA 15146 USA
412-374-2101 412-374-2045
rays@westinghouse.com

I. RICKARD

ABB COMBUSTION ENGINEERING
2000 DAYHILL RD.

WINDSOR, CT 06095 USA
860-285-9678 860-285-3253

U. ROHATGH

BROOKHAVEN NATIONAL LABORATORY
BUILDING 475B

UPTON, NY 11873 USA

516-344-2475 516-344-1430
rohatgi@bnl.gov

R. ROSTEN

DUKE ENGINEERING & SERVICES
215 SHUMAN BLVD. SUITE 172
NAPERVILLE, IL 60563-8458 USA
630-778-4329 630-778-4444
nwrosten@duke-power.com

Y-H. RYU

KOREA INSTITUTE OF NUCLEAR SAFETY
YUSONG-DONG 19

TAEJON, 305-338 KOREA

82 42 868 0228 82 42 861 0943
koS53ryh@pinpoint. kins.re.kr

O. SANDERVAG

SWEDISH NUCLEAR POWER INSPECTORATE
INSPECTORATE

STOCKHOLM, 10658 SWEDEN

4686988463 4686618086

oddbjorn@ski.se

C. SCHLASEMAN

MPR ASSOCIATES INC.

320 KING ST.

ALEXANDRIA, VA 22314 USA
703-518-0200 703-519-0224
cschlaseman@mpra.com

B.R. SEHGAL

ROYAL INSTITUTE OF TECHNOLOGY
60 BRINELVAGEN

STOCKHOLM, 10044 SWEDEN
011-46-8-790-6541 011-46-8-790-7678
sehgai@ne.kth.se

B. SINGH

JUPITER CORPORATION

STE 900, WHEATON PLAZA NO.
WHEATON, MD 20902 USA
301-946-8088 301-946-6539
singh@)jupitercorp.com

V. SMIRNOV

RESEARCH INSTITUTE OF ATOMIC REACTORS
DIMITROVGRAD 10

URYANOVSKI REGION, 433510 RUSSIA
78923532350 78423564163
gns@niiar.simbirsk su

K. ST. JOHN

YANKEE ATOMIC ELECTRIC CO.
580 MAIN ST.

BOLTON, MA 01740 USA
978-568-2133 978-568-3700
stjohn@yankee.com

X1ii

R. REHACEK

STATE OFFICE FOR NUCLEAR SAFETY
SENOVAZNE NAM. 9

PRAGUE, 110 00 CZECH REPUBLIC
420-2-21624728 420-2-21624202
radomir.rehacek@sujb.cz

T. RIEKERT

GESELLSCHAFT FUR ANLAGEN UND REAKTORSICH
SCHWERTNERGASSE 1

COLOGNE, 50667 GERMANY

49-224-2068-758 49-224-2068-888

rik@grs.de

A. ROMANO

BROOKHAVEN NATIONAL LABORATORY
BLDG. 187C

UPTON, NY 11973.5000 USA
516-344-4024 516-344-5266
ramano@bnl.gov

J. ROYEN

OECD NUCLEAR ENERGY AGENCY
12BLVD DES ILES

ISSY LES MOULINEAUX, F 92130 FRANCE
33-1-4524-1052 33-1-4524-1129
jacques.royen@oecd.org

D. SACCOMANDC
COMMONWEALTH EDISON

1400 OPUS PL, SUITE 500
DOWNERS GROVE, IL 60515 USA
630-663-7283 630-663-7155

M. SATTISON

IDAHO NATIONAL ENGINEERING & ENVIRONMENTAL
PO BOX 1625, MS 3850

{DAHO FALLS, ID 83415-3850 USA

208-526-9626 208-526-2930

sbm@inel.gov

F. SCHMITZ N

INSTITUT DE PROTECTION ET DE SURETE NUCLEAIR
CE CADARACHE

STPAULLEZ D, 13108 FRANCE

33-442257035 33-442252877

frauz.schmitz@ipsn.fr

W. SHACK

ARGONNE NATIONAL LABORATORY
9700 S. CASS AVE. BLDG. 212
ARGONNE, I 80439-4838 USA
630-252-5137 630-252-4798
wjshack@ani.gov

W. SLAGLE

WESTINGHOUSE ELECTRIC / CNFD
161 SAXONBURY ROAD
PITTSBURGH, PA 15238 USA
412-374-2088 412.374-2045
slaglewh@westinghouse.com

M. SOBAJIMA

JAPAN ATOMIC ENERGY RESEARCH INST.
2-4 SHIRAKATA-SHIRANE, TOKAI-MURA
NAKA-GUN, IBARAKI-KEN, 319-11 JAPAN
81202825815 81292826147
job916@popsvr.tokai.jaeri.go.jp

J. STONE

MPR ASSOCIATES INC.

320 KING ST.

ALEXANDRIA, VA 22314 USA
703-519-0200




V. STRIZHOV

NUCLEAR SAFETY INST., RUSSIAN ACADEMY OF SCI.

BOLSHAYA TULSKAYA STR. 52
MOSCOW, 113181 RUSSIA
095-956-28-73 095-952-37-01
vis@ibrae.ac.ru

T. TAIWO

ARGONNE NATIONAL LABORATORY
9700 SO CASS AVE, BLDG. 208
ARGONNE, IL 60439-4838 USA
630-252-7182 630-252-4500
b40364@salt.ra.anl.gov

K. TERADA
NUCLEAR POWER ENGINEERING CORP.

SHUWA-KAMIYACHO BLDG, 2F, 4-3-13, TORANOMON

MINATO-KU, TOKYO 105 JAPAN
813 3434 4551 871 3 3434 9487

H. THORNBURG

901 S. WARFIELD DR.

MT. AIRY, MD 21771 USA
301-831-7328 301-829-0874
mattt@erols.com

H. TUOMISTO

VO POWER ENGINEERING LTD.
RAJATORPANTIE S :
VANTAA, FIN-01019 FINLAND
358-9-8561-2464 358-9-8561-3403
harri.tuomisto@ivo.fi

R. VALENTIN

ARGONNE NATIONAL LABORATORY
9700 S. CASS AVE,, BLDG. 308
ARGONNE, IL 60439-4838 USA
630-252-4483 630-252-3250
richv@anl.gov

W. VESELY

SCIENCE APPLICATIONS

655 METRO PLACE SOUTH #745
DUBLIN, OH 43017 USA
614-793-7600 614-793-7626

K VINZENS

TOV ENERGIE UND SYSTEMTECHNIK GmbH
WESTENDSTRESSE 199

MUNICH, D-80686 GERMANY
49-89-5791-2317 49-89-5791-2157
kurtvinzene@et tuevsued.de

R. WALKER

TU ELECTRIC

PO 80X 1002

GLEN ROSE, TX 76042 USA
254.897-8233 254-897-6573
rwalkerS@tuelectric.com

L. WARD

SCIENTECH, INC.

11140 ROCKVILLE PIKE SUITE 500
ROCKVILLE, MD 20852 USA
301-468-6425

K. WHITT

SOUTHERN NUCLEAR

40 INVERNESS CENTER PKWY.
BIRMINGHAM, AL 35242 USA
205-922-6396 205-922-6108
kermit.w.whitt@snc.com

K. SUDO

JAPAN ATOMIC ENERGY RESEARCH INST.
2-4 SHIRAKATA-SHIRANE, TOKAI-MURA
NAKA-GUN, IBARAKI-KEN, 318-11 JAPAN
8128 282 5698 81 29 282 5923

H. TAMURA

NUCLEAR POWER ENGINEERING CORP.
4F 17-1, 3-CHOME TORANOMON
MINATOKU, TOKYO 105 JAPAN
8135470 5486 81 3 5470 5487
tamura@nupec.or.jp

C. THIBAULT

WYLE LABORATORIES

7800 HIGHWY 20 WEST
HUNTSVILLE, AL 35806 USA
205-837-4411 205-837-3363

R. TOUZET

AUTORIDAD REGULATORIA NUCLEAR
AV. LIBERTADOR 8250

BUENOS AIRES, 1428 ARGENTINA
$41-704-1228 514-704-1188
rtouzet@sede.am.gov.ar

R. UHRIG

UNIVERSITY OF TENNESSEE (ACRS MEMBER)
306 PASQUA ENGINEERING BLDG.
KNOXVILLE, TN 37996-2300 USA
423-974-3110 423-974-0668

ruhrig@utk.edu

K. VALTONEN

RADIATION & NUC. SAFETY AUTH, STUK
HELSINKi, FINLAND

358-09-75988331 358-09-75988382
keijo.Vaitonen@stuk fi

M. VESHCHUNOV

NUCLEAR SAFETY INST., RUSSIAN ACADEMY OF SCI.

BOLSHAYA TULSKAYA STR. 52
MOSCOW, 113191 RUSSIA
095-956-26-18 095-952-5701
vms@ibrae.ac.tu

D. VOJINOVIC

SLOVENIAN NUCLEAR SAFETY ADMINISTRATION

VOJKOVA 53

LJUBLJANA, SLOVENIA
386611721147 386611721199
djordje.vojnoric@rujv.sigor.mail.si

D. WALTERS

NUCLEAR ENERGY INSTITUTE
17761 ST, NW

WASHINGTON, DC 20006 USA
202-738-8000 202-785-1898

W. WENDLAND

AMERICAN NUCLEAR INSURERS
29 SO. MAIN ST., SUITE 3005
WEST HARTFORD, CT 06107 USA
860-561-3433 860-561-4655
bwendland@amnucins.com

F. WINTER

TOV ANLEGEN UND UMWELTTECHNIK GmbH
WESTENDSTRESSE 198

MUNICH, D-80686 GERMANY
49-89-5791.1126 49-89-5791-2070
friedrich.winter@aw.tuevsued.de

X1v

R. SUNDARAM

YANKEE ATOMIC ELECTRIC CO.
580 MAIN ST.

BOLTON, MA 01740 USA
508-568-2125 508-568-3700
sundaram@yankee.com

T. TANAKA

SANDIA NATIONAL LABORATCRIES
PO BOX 5800, MS 0747
ALBUQUERQUE, NM 87185-0747 USA
505-844-2981 505-844-3321
titanka@sandia.gov

O. THOMSEN

SOUTHERN CALIFORNIA EDISON
PO BOX 128

SAN CLAMENTE, CA 92674 USA
714-368-8087 714-368-8188
thomscoj@sowb5.soe.com

R. TREGONING

NAVAL SURFACE WARFARE CENTER
9500 MACARTHER BLVD.

WEST BETHESDA, MD 20817 USA
301-227.5145 301-227-5548
tregon.n@metatls.dt.navy.mil

G. URRIOLAGOITIA

ESIME-LP.N.

EDIF.5, LINDAVISTA

MEXICO, MEXICO

729-6000 ext. 54586 729-6000 ext. 54588

W. VAN DOESBURG

SWISS NUCLEAR SAFETY INSPECTORATE
PO BOX 5232

VILLIGEN, 5232 SWITZERLAND
41-56-3103862 41-56-3103854
vandoesburg@hsk.psi.ch

J. VILLADONIGA

CONSEJO DE SEGURIDAD NUCLEAR
JUSTO DORADO, 11

MADRID, 28040 SPAIN

34-1-3460240 34-1-3460588
jivt@csn.es

K.C. WAGNER

SCIENTECH, INC.

8708 GREENARBOR ROAD
ALBUQUERQUE, NM 87122 USA
505-262-1800

F. WALTHER

BAVARIAN STATE MINISTRY FOR STATE DEV. & ENV.

PO BOX 810140
MUNICH, D-81801 GERMANY
49-89-92142325 49-89-92142286

0. WHITEHEAD

SANDIA NATIONAL LABORATORIES
PO BOX 5800, MS0747
ALBUQUERQUE, NM B7185-0747 USA

R. WOOD

OAK RIDGE NATIONAL LABORATORY
PO BOX 2008, BLDG. 3500 MS 6010
OAK RIDGE, TN 37831-6010 USA
423-574-5578 423-576-8380
woodt@ornl




G. YADIGAROGLU

SWISS FEDERAL INST. OF TECHNOLOGY (AND PSi)
ETH - ZENTRUM, CLT

ZURICH, CH 8092 SWITZERLAND

41-1-632-4615 41-1-632-1166

yadie@iet.ethz.ch

Y.C. YEH

ATOMIC ENERGY COUNCIL TAIWAN
67 LANE 144, KEELUNG RD., SEC 4
TAIPE|, TAWAN ROC
011-886-2-3634180 011-886-2-3660535
yeyeh@cc22. aec.gov

Y.H. YANG

INSTITUTE OF NUCLEAR ENERGY RESEARCH
PO BOX 3-3

LUNGTAN, TAOYUAN, TAIWAN 325 ROC
886-3-4711400 886-3-4711404

T. ZAMA

TEPCO

1901 L ST, NW, SUITE 720
WASHINGTON, DC 20036 USA
202-457-0780 202-457-0810
zama@tepco.com

XV

A. YEGOROVA

RUSSIAN RESEARCH CENTRE - KURCHATOV INSTIT
MOSCOW, 123182 RUSSIA

7-095-196-93-20 9-095-196-17-02

asmdov@nsi.kiac.ru

G. ZIGLER

ITS CORPORATION

8015 MOUNTAIN RD. P! NE SUITE 210
ALBUQUEQUE, NM 87110 USA
505-254-1005 505-254-1251
gzigler@itsc.com







Proceedings of the
25th Water Reactor Safety Information Meeting
October 20-22, 1997

Contents - Volume 3

Page
ADSITACE ee e ettt e e e iii
General IndeX .. .ot e e v
Registered Atendees ... .......tuiit ettt i e e e e vii

Thermal Hydraulic Research & Codes I
J. Uhle, Chair

Thermal Hydraulic - Probabilistic Analysis (TH-PRA) Integration Method
and its Application to Identify AP600 BDBA Scenarios ......................... 1
Y. Guan, M. Modarres (U. Maryland), M. diMarzo, D. Bessette (NRC)

RELAPS Code Assessment Using AP600 Test Facility Data ..................... 23
D. Prelewicz, S. Lucas, H. Wagage (SCIENTECH, Inc.),
K. Almenas (U. Maryland)

An Overview of the FY97 Test Results from the NRC AP600 Research Program at OSU 49
J. Reyes (Oregon State U.)

Sensitivity of BWR Stability Calculations to Numerical Integration Techniques ... ... 57
D. Peiro (U. Politecnica de Valencia, Spain) J. March-Leuba (ORNL)

The PANDA Tests forthe SBWR .. ... . i i ii e 65
G. Yadigaroglu (Swiss Federal Institute of Technology), J. Dreier, et al.
(Paul Scherrer Institute, Switzerland)

Digital Instrumentation & Control
J. Calvert, Chair

Current U.S. NRC Review Guidance for Digital I&C Systems .................... 85
M. Chiramal, J. Kramer (NRC

Current Research Results on the Technical Basis for Environmental Qualification of
Safety-Related Digital I&C Systems ........ .. ... it 139
K. Korsah, et al. (ORNL), M. Hassan (BNL), T. Tanaka (SNL),
C. Antonescu (NRC)

xvii




Recent Results of an Experimental Study on the Impact of Smoke on
Digital 1&C Equipment
T. Tanaka (SNL), C. Antonescu (NRC)

Review Guidelines for Software Written in High Level Programming Language
Used