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MEMORANDUM FOR: Thomas L. King, Chief, ARGIB/DRA/RES REHR ]
THRU: Ronald K. Frahm, Leader, GS1P/ARGIB/DRA/RES

FROM: Robert Riggs, GSIP/ARGIB/DRA/RES

SUBJECT: COMPUTER PROGRAM "SEALCOM* USED IN GENERIC ISSUE 131

The purpose of this memo is to document the computer pregram and the run

results of the program 1 used and referenced in the prioritization analysis of
Generic Issue 131,

Attachment 1 is a Tisting of the program "Seazlcom" 1 developed to calculate the
results provided in Attachment 2. These results were used in the generic

issue prioritization analysis. Attachment 3 provides figures taken from the
NRC Westinghouse Systems manual depicting a typical design configuration of

the flux mapping system discussed and evaluated in Generic Issue 131.

These attachments therefore can be considered supplemental infc:imation to
assist in understanding the analysis and methodology used in the 1ssue

analysis. 1In addition, the attachment mey also provide assistance during the
resoiution phase of the issue.

A floppy diskette of the program, or further information on the subject issue,

can be obtained from me. /:;7
£ 1A

Robert Riggs

Generic Safety Issues & Prioritization
Section

Advanced Reactors & Generic lssues Branch

Division of Regulatory Applications

Office of Nuclear Regulatory Research /
Attachments: /|
As stated g |
Ul -
cc: B. Morris Y
Z. Rosztoczy
R. Emrit
R. Riggs
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LFRINT
LFRINT
LFRINT
LFRINT
LFRINT
LFRINT
LFRINT
LFRINT
LFRINT
LPRINT
LEFRINT
LEFRINT
LFRINT
LFRINT
LPRINT
LPRINT
LFRINT
LFRINT
LFRINT
LFFRINT
LFRINT
LFPRINT
LFRINT
LFRINT
LFRINT
LPFRINT
LFRINT
LFPRINT
LFRINT
LFRINT
LFRINT
LFRINT
LPFRINT
LFRINT
LFRINT

LPRINT
LERINT
LFRINT

FOR Cv=

Ol To

FEERRRRRRRRRR RN R RN Rk

' 5.
¥ ¥ SEALCOM. BAS gl
. ' BY %
" ¥ ROBERT RIGGS X
" X AFRIL, 1989 =
‘ s 3 =
. R T TTIT I T I

"This program was written to solve the Foisson distribution"
"sums for generic issue 171 (potential Seismic Interactior *
"Involvang The Movable In-Core Flux Mapping System Used in o
"Westinghouse plants). Baszed on the Westinghouse estimate, "
“three seals were calculated to fail if the movable tray"
"dislodged from its track dJuring a seismic event and fell ontg
"the seal table. Using the Westinghouse estimate, and average
"value aof the number of seal failures (U) can be obtained’
"from the table. Various probabilities can then be assigned"”
"to the goodness of the Westinghouse estimate. "

"As an example: for three seal failures a probability of .9 |
"is assigned to the Westinghousze estimate. The resulting J "

n

"from the table is 1,37, |
"Inputing U=1.37, and PU=0.95, when asked for by the procr-am’
"fuser unterac tion during the Program execution), the"

"probabilities of certain ranges of tube failures are"
Clculated .

"Different values of U and the corresponding FU can be AT Lgnt

"to obtain the zensitivity of the effects created by

in the probability of the Westinghouse estimate, "

VAristion

T1CTABETRY /123454789 /123456789 123456789/1:3456789/1:745&'

o

Table head:-4
‘and underline,

" N " - "

P O0C001E-Q2 STEF .01

zetup table column indices
CvVg=" LHE v “format for table column hezzino
LFRINT USING CV$:0CV: Frint col heading values

NEXT CV¥

LFRINT

LFRINT TAB(Z6) "  wom-

VFELE="  #8sun i
VEHS="  #eqndung o

S0e="po
Sis="p1

g

Sle=""p|

™ ol 2

TAB(1) ™

e M S . . . i s S W M . b e e o

“format for printing values of F as
‘strings with decimal number format

.....--......_.._.-_.__..--_.--._..——--—-———..———._—.---—_--—-—..

HEHER ‘Frint formats for Frob. Sums
tRIY. . tpS o=  HHABEE"
«hpicC HRHHH
I+, .. .4p1S = HHHH#HHe"

SHUEEEREH
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&E70
&80 U=1.3 ‘'This section calculates
670 FOR U=U TO (U+9.000001E-02) STEP « 01 ‘"the range of Frobs for
700 A=EXF(~U) variable values of U based
710 D=(Uu~2)/2 ‘W estimated T failures.
720 E=(U~3Z)/6 The results are printed in
730 F=(1+U+D+E) tabular format. The table can
740 F=Q%F be usec to select values o+
750 LFRINT USING HHB"  F g ‘based on various prob estimat
760 ‘visual aid: 1234547 to count spaces in print columns
770 NEXT U
750 LFRINT
790 IF U<=7 GOTD 690 ELSE BOTO 810
BIEUD a1 e .2 e 825 e e
B10O LFPRINT
820 LPRINT “*t#txtttttt*t!lttt**tt*tt#t*ttlt#ttttltl#tttlt#tttt#tt*!tttt“
830 LERINT “"Srh s kkkx ki x kg
840 LFRINT “Row 1 starts with Us 1.7. For each row U increases by 0.1.
850 LFRINT 'tt!»*x#tt#tx####tt*#x##*#lttttiltttttttltt#lt#*tltt***t*lltt'
860 LFRINT L 2SS ST RTTSTT &
870 LFRINT
£80 CLS
B0 FRINT “From table select & value of U for an ectimated value"
PO FRINT "of the probability (FU). You may select as many as yvou
10 FRINT "like. You will then be ask to input these values (U, PL)
20 FRI "to oroceed with the calculations,
Q50 FRINT
40 FRINT “"Afte: splecting values for U, Pl press ke FO to continue"
P8 STOF
QL") | r
RTG "Enter a szelg d alue of U, or enter sero) to guit":u
SEG I NFLT Enter a selected value of PU, or enter O again to guit":FU
.ﬂ?«, LPRIN USING "“iul #oHNH with 25 HEH" UL, FL
1O | o U I oo e, g gt aan o
102¢ IF THEN GOTC 1S&0 ELSE GOTO 1070
107 . S nesll e o i e W o ., 5 o T . s e e s 0 e A e e A - e B ol o T
1040 FO=EXF(~L)
108C Fl=FOoXU
1 Q& F2=F1x(U
107« Ff«'LFl’-’t(U i
1080 61. “%¥(U/4)
1090 r4*(U/5)
1100 F&:Fﬁt(uf¢)
1110 F7=F&x(U/7)
1120 FEB=F7%x(L/8)
11=0 FP=F8%X(U/9)
1140 F1O=F9%(U/10)
1150 F11i=F10O%x(U/11)
1160 F12=F11%(U/12)
1170 FP13=F12%(U/173)
1iec F14=F132%(U/14)
1190 F15=F14%(U/15)
1200 LFRINT " (pO ) = Ygq
By LEFRINT USTING YFPL2:FC
1220 LFRINT “(F1, F2, F3I, Fa, FS) = gy
.:TJT' LFRINT USING VFL$:F1:F2:P3:iF4:P5
240 LFRINT “(P&, F7, FB8, P9, PlO)= g
1250 LFRINT USING VFL$:FP&6:P7:iPB:F9:P10
1260 LERINT “(Pll, F12, F13, Fl14, F15)= "3
1270 LPRINT USING VFH$:F11: F1”-P13-P14:F15
1\ - e e . S v SEC—— 4 s e e s B oo i e G O . i B =appa— - .



USING

RESERT SN
RS RS RN

SUML=F1+F 24P I+F4+F5
FO+F7+FB+F94F 10
F114P12+F1I+F 14+P 1"

'SUM”*SUWj'fJM:+SUH"

SO%{ SUMO
USING S1¢:5uUMl1
USING S2¢%:8UM2
USING &

ISING SR$ 1 SUMR

2 SUMT

1lures

five failures
ten failures

0 15 failures

more failures
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.p(:i

{ pO.

1= L25411

2) 24817 « o HB47 10890 « 03730 Q1022
10)= QO2372 « D44 . DOOOEB LOO0O01 « DO000
19)= 00000020 . OCOGOO0T 00000000 QOOOOOO0 |, 00000000

R e P33, F4, F
(P&. P77, PB. . P
(F11, P12, P13, P14, P
po . (29811
PL*pl® s .vpS & 74301
POFtisaaatpl = 00288
Pllt.. . #pl1S = L 000GOO2T
plé or more e « OO0

ERREEA R AR RN R A
U 1.7458

-

tl*t*ltttttt‘tlt*!lt‘ttll3!‘1!'#!!!*2fl#lﬁl*tl*ltll#

" with FU = 900

{p0 = ,17446%5

{FP1, o 3, P4, F3) = .T047& « 269590 V154466 06747 +O2TES

(F&, F7, FB, F9, PI10)= ,0068% 00171 «QOOT7  QOOQOT7 00001

(Fi1i. 12 « P13, F14, F15 Y= 00000200 , O0GOK woe QOOOOO0E 00000000 « DOOOGO00

po 1748465

PLEPI%, 4 . +pd = B1é674

PO¥us o0+ +plO = « QOF0]

PII*. e v tDID = LS L L L T b 9.

Plé cr more = » LOOOQO00)
14'#04t9n¢03":\*:1‘tﬂt?‘#t!xé&f‘f!""it"H%‘JH#=!”P.HOMH’H

ARAA PR Rt g

- witt U &

{ pO

(F1 e FIs F4, FS " — ] e J5 . My ¢ 2 1 11647 8246

(P&, F7. FB, F9, F1Q) D204 % « DOET O «D0192  DOG49 L0011

{F1 1. 1% : e ['f' = 1(“ 5;]5«,| C3s -'-.1‘.‘; « O WQOaqne o G A ./7)|"|>ll.‘l:}1< :‘v ,:,“”-.“:”:“:,,: -

po = « 207 E

plepl+., ., .+ph «B&95RT

PEOFY 4 s v 0atD] 2968

PiLI%, s HPLE =  OOCO2B92

pPlé ar more = 00000004

!!ttttllttllttlrt**tlt#tﬁt!t!!tt*t#tl*tilt»#tntltttlttt#l**l*ll**tl#l'#*lt

U= 2,765 with PU = ,700

( pO ) = L06298

f o F2, P33, P4, FB) = ,1781% s 207 22188 2 10337 08481

(F&, F7. FB, P9, F10)= ,03I909 01544 LO0R74 L0164 L0045

iPil, Pi2y P13, Fl4, F185)= 000113294 00002625 LO0000HHB 00000110 , 00000020
s L06298

RPL4p2+,..+psS = ,B7492

PO+ 55010 = 06175

Pll+,...+pl% = 00014708

plé or more =  DOOD00O00
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FIGURE 8.2~-11
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FIGURE 8.2-5
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