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march 2, 1592

U.$. Nuclear Regulatory Commission
Document Control Desk
washington, D.C. 20555

Subject: fcGuire Nuclear Station Unit 1
Docket No. 50-3€9
Licensee Event Report 369/92-02

Centlemen:

Pursuant to 10 CFR 50.73 Sections (a) (1!} and (d), attached is
Licensee Event Report 369/92-02 concerning a missed Technical
specification surveillance. This report is being submitted in
accordance with 10 CFR 50.73 (a) {?) (i). This event is
considered to be of no significance with respect to the health

and safety of the public.

Very truly yours,

‘%W ok

T.C. McMeekin
TLP/bech
Attachment

XC: Mr. §.D. Ebneter
Administrator, Region 11
.8, Nuclear Regulatory Commission
101 Marietta St., NW, Suits 2900
Atlanta, GA 30323

INVD Records Zenter
Suite 1500

1100 Circle 75 Parkway
Atlanta, GA 30339

Mr. Tim Reed

J.8. Nuclear Regulatory Commission
Office of Nurlear Reactor Regulatio.n
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BEVALUATION:
Background

Procedure TI/1/A/9200/289, MC18 Core Power Didtribution, is uwed to verify compliance with
Technical Specifications (T8se) 3/4.2.2 and 3/4.2.3 for nuclear power peaking factors.
Compliance with the apove TSe ensures that assumptions for accidents in the Final Safety
Analyeis Report (FSAR) that aie affected by nuclear peaking factors are within limite,
puring performance of procedure T/ 1/R/9200/28%, Reactor Core Power Flux Maps (FCMs) are
gensrated and aralyzed to datect areas of high power peaxing.

Reactor Core power distzibution data for procedure TT/1/A/%200,289 ie ¢ollected via the
Incove lanstrumentation (ENA) system (RI18:1G]. The ENA system i@ ueed to collect input
signala from the movable incore flux mapping system. The ENA system does not perform any
nuclear safety related function and is Aot used during normal dally plant operations.
parameters obtained from tne ENA system are: Heat Fiux Hot Channel Factor (FQ), and Nuclear
Enthalpy Hot Chaanel Factor (FDH). Certain data recordings within procedure TT/1/A/5200/28%9
ave acccmplished by uaing computer {EII8:CPU| programe DUKE-MONITOR and DETECTOR. These
F programs were originally written by a vendor organization and were later certified for use
on nuclear safety related systeme by Duke Power personnel. That certification is docunented
a8 epec.fied in the Design Engineering Quality Assurance Wanual procedure PR-101, Engineering
Calculation/Analysie. These conputer codes ace executed in series with the output of the
DETECTOR program inputing to the DUKE~-MONITOR program. The DETECTOR program is used to
process measured data from the ENA system. Begults from ~his conputer code seJuence are used
to caloulate the margin of the TS surveillance limit{s) for both FQ and FOH.

[ 78 4.2.2.2.b reguires that FQ be measured according to the following schedule:
[ 1. Av least once per 31 effective full power days, or
| 2. Upon achieving equilibrium condit.ons after exceeding 10 percent or more of rated
thermal power, the thermal power at which FQ was last determined, or
3. At each time the guadrant power tilt ratio indicated by the excore detectors is
| normalized using incore detectur measurements.

1¢ Heat Flux Mot Channel Factor, Measured (FgM) 1 evaluated to exceed the limit, T§ 4.2.2.2

requires that one of the following actious shall be taken:
1. Within 15 minutes, contrel the Axial Flux Difterence (AFD) to within the new AFD

Limite determined by the mathematical relationship satablished in T8 4.2.2.2.2.2.4.1,

or
2. Comply with the Limiting Conditiun for Operation (LCO) specified in TS 3.2.2.
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Degcription of Event

On December 10,1991, initial power operation ror Unit 1 Fuel Cycle 8 (MC18) commenced. This
fuel ycle initiated revisad TSs and computer programs for Unit 1 Nuclear Power Dis ribution
Liwite, The TS for MCIH are based on new nethodolojies for Duke Power Company (DPC). These
changes were approved by the NRC on Novemper 27, 1991 in Avendment No. 128 to Docket No. Su-
1€9. A beginning of cyclie (8HOC) AFD graph was generated by Parformance personnel using
predicted axial otfset data ligted in the MCI8 Startup and Operational Report. The BOC AFD
graph was subsequen-ly placed in the Control Room (E118:NA| for usa by Licensed Operations
peranonnel while operating the Unit i meactor [RIIS:RIT],

On December 12, 1991, with Unit 1 holding at a power ‘evel of approximately 38 percent during
power escalation testing, Performance personnel ran procedure TT/1/R/9200/289, using the
computer programse DETECTOR and DUXE-MOMITOR, As a result wuf thie procedurs run, core flux
map FOM/L/8/00]1 was generated. The limits on the Control Room BOC AFD graph were not changed

as @& result of this run,

on December '4, 1991, with Unit 1 at a power level of approximately 78 percent, Perfory ance
perecnne) again ran procedure TTY/1/A/9200/289. As a reoult of this procedure run, core flux
map FCX/1/8/002 was generated. The lLimits on the vontrol Room AFD graph were not changed as
a result of this run.

Ja December 18, 1081, with Unit 1 operating at a steady state power level of 100 percent,
Ferformance personnel ran procedure TT/1/A/920C/289. Core flux map FCM/1/8/004 was generated
during this procedure run. The limits on the Control Room AFD graph should have been
adjusted 8'ightly at this point, however, the graph was not adjusted since the results from
the DETEC.OR and DUKE-MONITOR compuler program indicated no action wae necessary. Station
personne!l who executed the program, at the t.me, were unaware that the computer program
feEULLS waIe OTronecus.

On Janvary 16, 1992, with Unit 1 operating at a steady state power leval of 100 parcent,
Performance personnel ran procedure TT/1/A/9200/289. Core flux map FOM/1/8/013 wae generated
during this procedures run., The results from thie flux map indicated thst no actions weze
requived. However, reanalysis of this map showed that one of twu actions should have baan
taken b, station personnel. Rither the AFD limite #hculd have been reduced based on the
resulta from TS 4.2.2.%.4.1, or the next flux map should be taken before the calculated burn
up where zerc operational margin 1 expected to occur. The calzulated rero margin was
Jetermined to occur approximately 27 aguivalent full power days (EFPD) from January 1§, 19392.
Since Unit 1 was shutdown on January 17, 1992, this action was not performed or required to

be perforned.
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On January 17, 1992, a Nuclear Oesign Eagineer was performing routine trending analysis of
Unit 1| Reactor Core flux data generated during December 1991. He noticed that the margin for
FOH for flux map FOM/1/8/004 was larger than expected. Subsequently, he initiated Probliem
Investigation Report (PIR) 1-M92-0012 to document and iLnvestigate the discrepancy. During
investigation of thé PIR, it wae determined that the margin iimit calculations performed by
the computer program DUKE-MONITOR were beiny performed in a non-conservative manner. The
software problem was corrected and the computer coae re-certified in accordance with
astablished procedures. Design Engineering perscnnel re-evaluated the MCI8 flux maps using
the revised computer program. It was determired that surveillance reguirements were not et
for map FCM/1/8/004, however, all LCO requirements were still satisfied for all MClE flux
maps generated during December 1991 and January 1992,

No additional corrective action was performed at that time because Unit 1 wae shutdown, on
Jatuary 17, 1992, for repair of an un-related Stean Generator [EIIS:S5G) tube [E1I8:TBG | leak.
This event will be documented in LER J68/92-01.

Conclusion

This event is assigned a cause of Design Deficiency due to the erroneous desiyn of the
computer codes for programs DUKE-MOUITOR and DETECTOR, These computer codes are executed in
series with the cutput of the DETECTOR program inputing to the DUKE~MOWITOR program. The
DETECTOR program processes measured reaction rates produced from the ENA system. Tre non-
conservatism in the margin limit caloulation was caused by differing forms of power
digtribution data passed from the DETECTIR program to the JUKE-MONITOR program. The DETECTOR
program generates the power diatribution data on a auclear fuel assembly average basia.
However, the surveillance limits that were supplied to the DUKE~MONITOR program were derived
on a peak nuclear fue) rod basis. Thurefore Lhe DUKE-MONITOR program was axpecting peak pin
data, but in fact received nuclear fuel assembly averaged data. This rerulted in th2 DUKE-
MONITOR program calculating margins uaing inconsistent fuel pin and fuel aswembly averaged
data. This difference was not identifiasd during initial development and verification of the
programs by Nuclear Design Engineering Department perscnnel. This waa not identified because
of the interpretation by personnel developing the program of how the limits in the DUKE-
HONITIR program and supparting analysis were derived.

During the certification and quality assurance phase of development of the DUXKE-MONITOR
program, it was thoughbt by Nuclear Design Engineering staff personnel that the surveillance
limits that were derived for the DUKE-MONITOR code were on an assembly average basie. Tt is
posaible to perform FOH and FQ surveillance on ar assembly average basie ur ¢n & pin basis,
and they thought that the methodology of the two pro~ramns ware being applied in a consistant
manner. They knew the power distribution data that waa being passed frem the “ETECTOR
program was on an assembly average pasis, however, they did not know the inpute to t e DUKE-
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MONITOR program were derived on a pin basis. Therefore, the gata inconsiastancy between the
integral computer package was not identified at this time.

1t would have been possible to correct the Unit | flux map AFD limits early in the event on
December 18, 1991. This would have releaved Unit 1 from constraints of TS. However, the
problem was not discovered until January 17, 1992, when a Nuclear Design Engineer discovered
inconsistencies on Unit 1 Reactor Core flux map date. The goftware Sroblem was subseguently
corrected and the computer code re-certified in acrordance with established procedures.
Since the surveillance calculations for Reactor Core power distr.hucion were found L0 be non-
conservative, all tha previous McGuire Unit 1 Cycle 8 flux mape used for power distributian
monitoring were re-evaluated with the following resulte:

Fiuk maps FCM/1/8/001 and FCM/1/8/002 ware generated during initial Reactor puwer escalation
testing followiag refueling. Unit 1 Reactor was not at gteady state condition during this
time, therefore the reguirements of TS 3.7,7 and 3.2.3 were satisfied and, the surveillance
reguirementa of T8 4.2.2 and 4.2.3 wers not applicable.

Flux map FCM/1/8/004 was the first map taken after Unit 1 had been at & steady state power
level for an extended time after refueling, and therefove, was the flrst map regquired to meet
the T§ surveillance reguirements. The FQ margin was determiuned to have been slightly
negative and in violation of T8 4.2.2.2. The required action was to reduce the AFD ve. power
level limit graph. However, this action wa¥ not taken at the tine, since the need was ot
recognized by appropriate Reactor Group personnul.

Flux map FCM/1/8/013 was the firet map taken with Unat 1 at eqguilibrium conditions and
tharefore, was the fivst map to reguire extrapolation of the measured Reactor Core power
distribution. The current margine were found to be pueitive, however, the extrapolated
margin for FQ was negative. The TS requirenent 18 to increase (he current measurad FQ by 2
percent, racalculate the margin and then reduce the AFD graph by the amount of the negative
reanalyzed margin, or the next flux map must be taken before the date at which the margin is
extrapolated to zero. The burn up tO 2&ro margin wae calculated to be approximately 27 EFPDs
from January 16, 1992, the day that map ¥FCM/1/8/013 was taken. Since Unit i was reducad to
Mode 5 (Cold Shutdown) on January 17, 1992, this was not done at the time, however the map
will be taken after Unit 1 18 returned to Mode 1.

Although surveillance requirements were not wet for Reactor Core flux map FCM/1/8/004, all
LCO reguirements were satisfied for all MCLE flux mape. Analyeis of the situation. by the

uire Nuclear Station Reactor Group and Nuclsar Design Engineering showed that additional
conservatism built into 7§ surveillance calculations includes sufficient margin whicu would
have preventad Unit 1 from actually exceeding TS surveillance limits.
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A zeview of the Operating Experience Piogram Data Base for the 24 months prior to this event
rovealed 4 events which involved a TS violation with a cause of Deaign Deficiency. The
previou) events are documented in LERe 369/90-1C, 23/0/90-01, 369/91-03, and 369/91-17.
However, these events involved different groups, different circumstances, and different
equipmant than this event. Additionaily, the corrective actions in these events were
unrelated and would not have prevented this avent. Therefore, this avent ie¢ not conmidered

recurring.

This event is not Nuclear Planr Reliability Data System {NPRIS) reportable.

There were no personnel .njuries, radiation overexposures, or uncontrolled releases of
radicactive material as a result of this event.

CORRFUTIVE ACTIONS:

Tsmediate: None

Subsequent: 1) The suftware problem was corvected and the computer zode re-certified in
accordance wiil sstablished procedures.

2) Appropriate Performance perscrnel were notified and the MClE flux mape
were re-evaluated by Design Engineering persvnnel using the revised
computer program.

Planned: 1) Appropriate Nuclear Dewign staff personne)l will receive additiunal
guidance on the DETICTOR, DURE-MONITOK, and other agsociated romputer
programs to raise thelr knowledge and awarenesg levels on these subjecte.

2) A revised AFD limit graph will be placed in the Contral Room before 21

effertive vull power days on Unit 1.
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locations, the LCO portion of T8 3/4.2.2 i» satisfied. Compliance with T§ 3/4.2.2 is
uccomplished by comparing the measured power distribution againet the LOCA limits specified
in MCLL-0400-05, MIC8 Core Operating Limits Report. Prior to comparing the measured power
distribution to the LOCA limits, an uncertainty ie applied to the measured power distribution
t» account for manufacturing tolerance and measurement uncertalinty.

The surveillance pa.t of T8 2/4.2.2 is intended to provide assurance that the LOCA limit ie
not violated if the unit was opera.ing at the extremes of the AFD envelope and & LOCA werse
Lo oceur. That ie, if Unit | was to experience a severe operational transien:, but maintain
AFD and rod insertions within the limite prevcribed in T$ 3/4.2.1 and T§ 1.1.3.6, and a LOCA
were to ocour, core peaking would be within the limite assumed in the LOCA analysise.
Surveillance is also performed to ensure that margin existe to the CFM limit.

The surveillance methodoloyy employed in 78 3/4.2.2 ie based on the Core Operating Limitse
Methodology described in DPC-NE-2011PA, Nuclear Jesign Methodology for Core Operating Limive
of Westinghouse Reactors.

#Q surveillance is performed by comparing the measured power distribution against pre- §
caloulated surveillance limits, Surveillance limitws are calculated based on the methodoclogy
described in DPC-NE-2011PA. These limits ave sometimes referred to as monitoring factors,
and include allowances for manufacturing tolerances, measurement uncertainty, and a factor
to account for allowable Reactor guadrant power tilt ratio.

Mon: toring factors are generated tu provide both LOCA, DNBR and Reactor Protection system
(IPE) (E118:JC) protection, The monitoring factore which are gererated to provide both LOCCA
and Reactor Core fuel melt protection are a three dimens.onal quant'ly which are
functionalized againet both Reactor power level, and fuel burn up. These factors reprosent
the maximum power that can be measured at any given core lccation., If the measured power at
thie core locatien is greater than the monitoring factor, then the measured powsr
distribution may be limiting with respect to LOCA or CFM. The peaking margin available to
poth the LOCA peaking limit (operational margin) and to the CFM limit (IFE margin) arxc
calculated at each core location. This margin forms the basis for reducing the AFD limite
in Sectinn «.2 of T8& 3/4.2.2, and for reducing the over temperature delta temperacure {OTDT)
trip satpoint ir section ¢.3 of TS 2/4.2.2.

the monitoring factors which are generated co provide DNBR protection are A two dimensional
quantity which are functionalizi'd againet Reactor power level and Core burn up. Thease
factors represent the maximum radial power Lhat can be measu.'ed at any core location. 1% tha
meapured radial power at this core location is greater than the monitoring factos. then the
measured power distribution may be limitinyg with respect to DNAR. The peaking wargin
available to both the cperational DNBR limit and surveillance limit are calculated tfor each

S
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core location., This margin {orms the basis fcr actiona required in TE 3/4.7.3.

The problem identified in the margin to limit caloulations performed in the surveillance
portion of T8 3/4.2.2 and 3/4.2.3 caused a surveillance action item to be migssed in T8
3/4.2.2. It slould be noted that the FQ LCO limits and Core fuel melt limite of Ty 374.2.2
wory never challenged., In addition, positive margin to the 1CO and wurveillance limits for
T8 3/4.2.) were also satisfied. Negative FQ operational margin was caloulated in flux maps
FOM/1/8/004 used to satisfy tha surveillance freguency of T6 3/4.2.2 and T8 3/4.2.3. The
magnitude of the negative operational margin was -0 86 percent.

The monitor.ng factors that wera generated for MC18 inherently included peaking margin which
was not utilized in the surveillance monitoring calculations. Thia margin was presant in the
MC18 monitoring factors because of conservatiem in the procedires useed to valculate these
factors. The analysis performed in MCC-1553.08-00-0116, Operability Evaluation for PIR-1~
M$2-0012, confirmed that positive FQ operational margin actually did exist in flur map
FCM/1/8/004. The magnitude of this positive FQ operational margin was 1.14 percent.
Therefore, it can be concluded that the initial condition peaking assumed in the LOCA
accident analysis would not have been exveedcd Lf Unit 1 wera to go through a severe
opaerational transien. and then have a LOCA.

During the time period of December 10,1991 through January 17, 1992 Unit 1 was not opevated
near the extremes of the AFD envelope and did not experience any operational transients
related to the Reactor Core. No additional ancmalies were noted aad all primary and
secondary systems operated within epecifications. No safety systems were challenged.
Emergency core vooling and emergency electrical rower were available but nut required and not
actuated. There wers no radiclogical cvonsequences as a result of this event.

Therefore, the health and safety ¢ the public were not affected as a result of this event.




