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ii a igtte sengral AL0 ts (GA) to Publiic Service Company of (olorado
(PSC) dated May 10, 1988, GA informed PSC that an error had been discovered in
the open building CONTEMPT=G program used in developing the FSV Environment
Qualification temperature profiles used to qualify eguipment The error caused
the NTEMPT«G program to calculate lower peak temperatures for certain line
breax scenarios QA Contengded that th the error Corrected, certain previously
analyzed and acceptable scenarios now nad pedk temperatures ocutside of the NRC
approved composite profiles PSC contracted Numerical Analysis inc. (NAI) to
analyze the scenarios used by GA to develop FSY building temperature profilas
NAI analysis results confirmed GA's temperature profiles cbtained from the
CONTEMPT=G program we=e non=conservative Jpon receipt of NAl's analysis
results, PSC notified the NRC on August 16, 1988 in accordance with the
requirements of 10CFR 50.72(b)(2)(111)(D)
GA has corrected the program error PSC has reassessed the by ‘-:-,: Lemperature
profiles to which equipment at FSV must be aqualified and s presently in the
final valigation process Additionally, PSC will modify the Steam Line Rupture
vetection (solation System | RUIS) t0 ag0d an adgition actuation at a fTixed
setpoint (approximately 180 gegrees F) Th modificatior 11 be completed
prior to reactor operation above 2% power f wing the current outage
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BACKGROUND:

E.Q. program is bDased upon the existence of a Steam
steam line breaks.
of reactor and turbine building temperature profiles
various postulated high energv line breaks (HELBs).

temperature profiles were utilized in
profiles to which equipment at FSV was qualifiea.

used for equipment qualification.
computer programs, FLASH/GA and CONTEMPT-G,

obtain pipe break bDlowdown rates and the CONT
building temperature profiles, GA developed numerous
breaks fn all high energy lines from full offset rupt

-

EMPT=G p

1ronrantal qualification is to
and safe shutdown equipment to

In accordance with the requirements of 10CFR 50.49, Pub)
Colorado (PSC) developed and implemented an Environmenta
program in 1986 and 1987. The purpose of env
assure the ability of certain safety related
withstand the effects of accidents resulting

in harsh enyironments,
Isolation System (SLRDIS) which automatically detects and isclates high energy
A major aspect of the FSV E£.Q. program was the development

the development of

PSC contracted General Atomics (GA) to develop the building temperature profiles
GA developec these profiles using tws
The FLASH/GA program was used

Scenarios were analyzed with 100%, 75%, 50%, 25%. 10%., 3%, 2%, 1% and smaller
sfzed breaks. By analyzing this large spectrum of oreaks, the final temperature
profiles that represent the most limiting environmenta! conditions were
established.

E}E\TT

In support of the research and development of the FSV £.Q. program, GA was
contracted to determine building temperature responses in the event of various
MELE scenarios. GA utilized the CONTEMPT<G computer program for determining
these buiiding temperature responses This computer urogram was initially
developed by the Phillips Petroleum company in 1967 for water reactors anad was
oriented towards small compartmentalized building volumes Therefore, in order
to utflize the CONTEMPT=G progrum in determining building temperature responses
at FSV, 1t was necessary that GA modify the CONTEMPT=(, program for an cpen
builading application Following program modification, GA pursued the
development of the builaing temperature profiles that would De used as the basis
for equipment qualification These temperature profiles were submitted to ¢

NRC as part of the overa E.Q. program raview

ic Service Company of
1 Qualification (E.Q.)

The FSV
Line Rupture letection

that would result from
These individual
composite temperature

*
-

rogram was used to develop
scenarios to consider
ures to partial breaks.
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The NRC review included an independent verification of two scenarios (1.e.,
large and medium bredks) from each buiiding. This indenendent review was
performed by Pacific Northwest Laborato-~ies (PNL) using the COERA computer
program. As a result of the ifnitial review, discrepancies were identified
between the peak temperatures determined by COBRA vs, CONTEMPT-G., Discussions
with the NRC in November, 198¢ led to the conclusion that use of different heat
transfer coefficients by GA and PNL caused these discrepancies It was decidec
that PSC would reanalyze six se'ecssed scenarios using the heat transfer value
used by PNL in addition to reducing conservatisms of the prior analysis.
Following completion of this rearalysis, the NRC again nad PNL perform an
independent check of tne new t:mperature profiles. The results of PNL's
analysis were in acceptable agreement witn GA's and the FSV temperature profiles
were ipproved by the NRC (Rre® 1),
Subsequent tn the reand'ys ¢ srocecs identified above, GA identified an error in
the open building CONTEX®T ., program. This error caused instability in program
output when size changes were mage to the computational time steps. The '
temperature profiles approved Sy the NRC (Ref. 1) were generated wh'le this
error in the open builaing CONTEMPT-G orogram was in place. GA corrected the
error and under its own direct on, performed additiona) analysis to study the
impact of this program error on the duilding temperature profiles GA notifieg
PSC via GP=3118 dated May 10, 1988, that after correcting the program error ang
analyzing the various steam line rupture scenarios, several resultant
temperature profiles exceeged tne composite envelope profiles utilized for
equipment qualification. PSC was unfamiliar with GA's pDasis and rationale for
the CONTEMPT=G program change (Ref. 3) anc contracted Numerical Analysis Ing
(NAI) to independently verify tne new temperature profiles generated Dy the
modified CONTEMPT=G program. NAI's analysis results concluded thot the old GA
profiles were non-gonservative and informed PSC of this finding PSC reviewed
NAI's results and agreed with NAI's conclusion. On August 16, 1388 following
PSC's review, NRC notification was made per the reguirements of '
80.72(L)(2)(111)(D)
CAUSE :
Due to the long period of time (over years) that the program error had
cxisted in the open builging CONTEMPT=G program, 1t 1s difficult to specifically
identify and correct al' the various factors that contributed %0 this issue
The "root cause" for th event was that fnappropriate assumptions were made in
the 2oen buiflding CONTEMPT«G program that were not identified in th
verification process
RN . $ IR T

"




orm 3084 US NUCLEAR REGULATOR / COMMISSION

LICENSEE EVENT REPORT (LER) TEXT CONTINUATION APPROVED OME NO 11800104

ExrRgs 4 W

— o T g ey

vBal OFE TR VaoN
NoMALe ST

0|s|ojof0] 26|78 8—0]1)]2 =00 [0f4 °F|0 B

Fort St. Vrain, Unit No. 1

TEXT 0 morw apect 4 WOl o soimore NAC Form M8A 3 10

It should be noted that in the early stages of the £.Q. issue, emphasis was
placed on large steam line breaks with considerable mass and energy discharges.
Aithough small oartia‘ Oreaks were certainly recognized as plausible events, the
open bu1ld1ng CO EMPT=( program was primarily validated against large line
break scenarios. Tﬁe results of these validation efforts, even with the program
error in olace. agreed closely with other industry computer codes. Even during
the NRC independent verification of tne GA profiles, PNL analyzed only the large
and medium line break scenario data provided them by PSC. No comparative
analysis was performed by PNL on the small line break scenarios. Additionally,
it was discovered as a part of this current evaluatiun that an apparent error
was made in the modelling assumptions utilized for the aralyses. This apparent
error produced results which clesely paralleled GA's errant CONTEMP=G code
results.

SAFETY ANALYSIS:

Since the compute~ code ut!lized to develop the FSV E.Q. temperatuyre profiles
contained an error, it is possible that certain FSV equipment could have been
qualified to less limiting criteria than what would have actually existed during
an HEL In such an event, eauipment items exposed to harsh anvironments in .
excess of their qualification rating could fai) to perform their safety
functions, Therefore, thi, event alone could nave evented the safety function
of equipment needed to mitigate the conseaque ~es of an HELB accident and is
being reported herein pursuant to I10CFR 50.73(a)(2)(v)(D)
PSC 15 utilizing to generate new temperature profiles to which equipment
will be qualified., NAI i1s performing this task using tne COBRA computer cods
'"e new composite profile generated Dy this code has a substantially lower p2al
building temperature than the old GA CONTEMPT<( profiles, but sustains a higher
temperature for a ‘:“;e' reriod of time (see Figure 1) Analyses of numerous
postulated s'a"e' HELBs rave established that a SL..IS fixed high temperature
trip setpoint of equdal to or less than 180 cegrees F will 1imit the magnitucde of
the delayed building temperature peaks. This trip setuoint ensures that
postulated sm er HELBs are detected and automatically isslazed to limig the
building elevated temperature for environmental gqualification, and to allow fur
butlding access
PSC 1s 1n the process of reviewing a FSY E.Q. Einders to determing wnither any
equipma ¢ 1tems are not qualified to the new NAl temperaturs profile At tnis
time, over 90% of the binge nave peen reviewed and verifisg acreptadle
Although F3C has not complet analys it appears that all FSV E.Q
equipment ¢riginally gua #d to the GA CONTEMET-G coamporite nrofile wi als
be an""e: to the NAIl COBRA temperature profile The rama ry binders are
being reviewed The re ¢ Lh review wi De zlyded in a supolementa
reporse
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CORRECTIVE ACTIONS:
GA corrected the error in the open building version of the CONTEMPT-G code.
Numerical Analysis Incorporated (NAI) wi develop PSC's building temperature
profiles using the COBRA computer code., These profiles will be the basis for
FSV equipment qualification
PSC will modify SLRDIS to add an adcfticnal actuation at a fixed setpoint
(approximately 180 cegrees F). This modification wi be performed by CN-2842,
and will be completed prior to reactor operation greater than 2% power following
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