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September 18, 1992
!

U.S. Nuclenr: Regulatory Comoission
ATTN Document Control Desk

| Washington,-D.C. 20555
.

Centlemens -

'

TENNESSEE VALLEY AUTil0RITY m SEQUOYAll NUCLEAR PLANT UNIT 1 - DOCKET --

NO. 50-327.- FACILITY OPERATING LICENSE DPR-77 - LICENSEE EVENT REPORT-

-(LER)'50-327/91009,' REVISION-2
-

The enclosed LER-has been-revised-to provide additional information
concerning the asociliary building fire suppresalon water system's

~

,reductico in performance. The auxiliary building: fire suppression water
system was initially reported on July 5,_1991,=_as'heing inoperable:,,

resulting in an operationLprohibited by technicallspecifications.L.After'-
-

further evaluation,;it has been determined.that the system.was not-
inoperable. .The originti survelliance -instruction techniques were overly .

y conservative.J and .the acceptance .criterin' basis- was inndequately-
U' developed.- The degradation of|the-system would not have prevente'd the'

'performance of'its-intended safety function.-
,

Rov;iolons to the LERiare annotated by vertient bars in the right-hand-
,

. ma rg in .-

-Sincerely,

m-

f [
_ .[~J.L. Wilson'-

p:;
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September 18, 1992

':

cc (Enclosure):
INPO Records Center

,

Institute of Nuclear Power Operations *

1100 circle 75 Parkwey, Suite 1500
Atlanta, Georgia 30339

Mr. D. E. LaBarge, Project Manager
U.S. Nuclear Regulatory Commission

,

One White Flint, North
11555 Rockville Pike
Rockville,-Maryland 20852

NRC Resident Inspector
Sequoyah Nuclear Plant
2600 Igou Ferry Road
Soddy-Daisy, Tennessee 37379

Mr. B. A. Wilson, Project Chief
U.S. Nuclear Regulatory Commission
Region II
101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30323
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Thin '.E11 providen detnits concerning tim cause of the auxiliary building sprinkler -

nyutem'n reduced performance and alr3 to report the corrective actions taken to return
the syntem to opernble status. On May 6, 1991, nt 1600 EDT, with Units 1 nrut 2
operating in Mode 1, 1.C0 3.7.11.1 wan entered when the fire supprension nystem for the
auxiliary building van declared inoperable. Upon further review, it was determined
that the system was not inoperable. This I.ER han nppropriately been changed to n
voluntary ieport. The original nurveillance instruction techniques were overly
cone n n t ive and the neceptance criterin bania war; inndequately developed. Special
tes t ing and a cor.put.er hydrnulle modeling were performed to verify the opernbility
requirementn of the lipFp syntem. The cause of the reduction in system performance hnN
been detonnined to be interunt piping corronton depositn, incrustation, and a buildup
of river sediment.

4

<

_

o f1ii 3tM5fMi' '
' '' ' ' ' ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~ '' ~ ~ ~'~ ~ ~ ~

_ _ -__ - _____ - _ ___ ___-___-_____-_______-___-_____ ___-_____________-____ _ ___ -



- - _ - - - _ _ _ - _ _ _ - _ _ _ . _ _ -

.

\ -.a - - - - -

L NRC f orm 366A U.$. HUCLEAR REGULATORY COMMISSION Apprond OMD No. 3150-0104

(6-05) Expires 4/30/92
i tCIN518 (VtHI RIf0RI (llR)

IEXf (CN)juuA110H

I Allt.11Y HAME (1) ll)DCKtiutetR(?) |__LLRJM10LREl_1_ LJAGLi3L_
| | | |SlQUtWilAt| | REVISION] | | | |

Sequoyah Nxlear Plant. Unit 1 | lYLAILl_LJM10LR_l_ lJ!Vt1DLR_l l l l |
__ _ _ _ _ _ . _._l o l s l 01010 l LI LI Ll 9_ lLl= LLL 0_ LL1-- L LLLI . 0 Lz ier13 L9_
llW1 (11 more Spau 15 required, use additional NRC lonu 366A's) (17)

ITSCRII' TION OE WIWT

On May 6, 1991, at 1600 Eastern daylight time (EDT), with Units 1 and 2 operating in
Mode 1 at 100 percent power SQN Technical Specification (TS) Limiting Condition for
Operation (LCO) 3.7.11.1 was entered when the fire suppression water system (EIIS
Code Ep) for the auxiliary building was declared inoperable.

8QN TS hrveillance itequirement (Sit) 4.7.11.1 requires the fire suppression water
system to be demonstrated operable nt least once every three years by performing a flow
test c the system in accordance with Chapter 5, Section ll, of the " Fire Protection
linndbook," leth Edition, publir.hed by the National Fire s'rotection Association. SQN
implements this requirement annually for the atutillary building fire suppression system
by performance of Surveillance lustruction (SI) 0-SI-SFT-026-002.0, " Auxiliary-Build!ng
System liydraulic Perfotmance Verification." 0-SI-SFT-026-002.0 provides the detailed
instructions to determine the hydraulic performance of the auxiliary building high
pressure fire protection system. This test measures static pressure, residual
pressure, and velocity pressure when a flow is imposed on selected auxiliary building
hose stations (a total of nine test configurations are evaluated). The first f ive
configurations are used to collect data for trending purposes to determine system
degradation. The last four test configurations are uned to obtain data that is
compared with acceptance criterin to demonstrate operability of the system.

This test was performed by the Fire Protection Unit (FPU) on April 2, 1991, and the
system was declared operable. This was based on the fact that the test director and
his management considered the test completed without any deficiencies and with the
acceptance criteria met. Site procedure SI-1, " Surveillance Program " requires that TS
surveillance package "eviews be completed within 10 calendar days of test completion.
Ilowev e r , review of the subject perf ormance package in the FPU was not complete until
April 12, 1991. The L2st was then carried to the SRO for review and then delivered to
the fire protection engineer on April 15, 1991. On May 6, 1991, the fire protection
engineer, while reviewing the test package, discovered that the test method and data
did not satisfy the acceptance criteria, i.e., the pressure maintained by the pressure
control valvo downstream of the pumps was below that required for proper conduct of the
test and test data was improperly plotted, incorrectly indicating acceptable results.
The test was invalidated, the system declared inoperable, and LCO 3.7.11.1 was entered
at 1600 EDT for Units 1 and 2. Although the water suppression cystem was declared
inoperable, the fire pumps were operable, the flow paths were intact, and two
nddit ional pumps were also available. It was noted during review that, throughout the
test, the reference pressure measured at hydrant 0-26-883 was approximately 10 psig
below the minimum required value of 120 psig. Therefore, the main pretsure control
valve for the suppression system (0-PCV-26-15) was adjusted to 143 psig to increase the
reference pressure to approximately 130 psig. Following this adjustment, Test No. 6 of
0-S I-S FT- 0 26-00 2. 0 was successfully performed, which isolates the Unit 2 dedicated

o.ight-inch feed to the auxiliary building loop hender. Subsequent to this, however.
Test No. 7, which isolates one of the turbine building feeds to the auxiliary building
loop, was perf ormed with marginally unsatisf actory results.
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DESCilllTION _DEEV Etka Con t inutal )

As a renuit of this accond tent, a reduction in actual nyatom performance was
con f I rtaed . The decision van innde by the Operations fhiperintendent to utillr.o the
inutnlled fino suppresalon system na the backup nystem sequired by the TSm. The
deelnlon conaldered that actions had been tnken to raise system preanure (beyond tho'
previoun April test condition) na previously descrlhed, testing for one tent lineup had
met the neceptuneu critoria, and tasting for the cocond lineup had not mot acceptanen
erh erin but by only a small nmount. At that point, it van positulated thnt leakage
pont boundary volvva or incienued system sculptance, e.g., blockage, could.bn enuming
the weak performnnce. Hownver, the reduction in enpability wan not conaldered largo,
the pumps were determined to be performing properly, the ayetem was intact, and
tuiditional pumps were available; therefore it was connidered to be an odoqunto backup
nupprension nynte m while troubleshooting stud tetutilig continued.

An nn Interim monnute, ayutem preanure won further increased and tentlng under all
acquised con!Igorntions fully met tout neceptante criterin. ' rho existing system under
thin configuration wnn used an the backup supprennion system while investigntion of
reduced nyntem pet fo mnnce cont linied. -

fu March 1989 the responsibility for performanco.of this 81 was transferrod from
opetntionn to the FPU. The 19f 9 pot formnnen wnu completed by FPU personnul with the
(1:n ps otectio i system engineer nerving an the tout director. In 1990, the Operntions!
Doctlon XI tent group served an the tent director. In 1991, the 81 was performed by.
FPU peruonnel with n FPU Individual parving as tout director. Tf.4 bnala for the tent
director's nanignment from outalde the FPU, i.n., for 1989 and 1990 HI performances,
could not be determlund. Only qualifled personnel should be naulgned the duty of tout
director. The FPU maintains quoliftention enrds for rendy-rnference to ludicate thoNe-
Individunta that have been t rained and qualified f or specific Sin. However, in the
reorgnuir.ntion of 1989, the management controla for the tcat director nanignmont to
ennut o only quolIIled pormonnel worn nenigned nu tout dirnetors, were not communlented
to or nNaumed by thn FPU foremen. Councquently, on April 2, 1991, the FPU foreman
nanigned n f t re operator nn test director f or 0-81-HFT-026-002.0, nlthough trnining nnd
qualifientlon had not been provided.

The criteria in the SI nre twofold. Thu ftral requirement la to maintain mystem
reinrence prennure betwnnn 120 and 140 poundo por aqunre inch gange (pHig) throughoHL
Inta collection. The nyntera prennure wnu below thin- range during the April 2,1991,
performanen. A note in the acceptance critorin section of the fil staten that thin
neceptance critorin only applien to tent alx through nino. The tent director failed to
recognir.n in testu nix through ulun that the presnure was outside the acceptonce
et it erin nnd did not stop to evolunto the discrepancy na icquired by adminletrntive
proceduto, fille Standard Practice (lisp) 8.1, " Conduct of Testing."
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DESCRIPTION _0L EVENT (Continued)

SSP-8.1 provides guidelines to ensure that personnel involved with the test activities
are knowledganble of their duties and responsibilities and that tect data including
deficiencies are documented. SSP-8.1 also provides guidelines to ensure that test
netivities are performed by qualified individuals. SSP-8.1 also contains explicit

;

notifitation requirements for the test director to notify the SOS "if the test
acceptance criterin is not uct based on n test deficiency discovered during the
performance of any activity." This requirement was not met when pressures were
recoided and verlfled to be less thun 120 pulg.

The Si also requires that graphical plots be made of the data points to verify
hydrnulic performance. While the SI contnins reasonably explicit instruction, the test
director was confused over how to plot the data. lie discussed the problem with a
representat've of the Technical Support Group who offered to assist. The test
director. oclieving he understood the method, plotted the data. The hydraulic
performnice line was incorrectly plotted such that the data points, which were required
to fall G:,<c t.he line drawn, were incorrectly deemed to be acceptable.

The fire protection unit foreman that assigned the individual the duties of test
director wan also unfamiliar with the test and subsequently failed to perform an
adequnto review of the completed test package by verifying the acceptance etiteria hnd
been met. Ills review was a cuta.ory review to ensure that data blocks and signatures
were completed.

The completed package was forwarded to the ftre protection engineer. On May 6, 1991,
the ftre protection engineer reviewed the data package and concluded that the test was
unacceptable based on the fact that the system pressure for the test had not been
natinfled and that the test acceptanco criterin was not met. The fire protection
engineer notified the chif t operations supervisor (808), and 1,00 3.7.11.1 was entered
at 1600 hourn. Appropriate actions were taken to estahllah a backup fire suppression
system as described above.

To rentore the system to TS opernbilLty, a temporary alteration was made to the high
pressure ftre protection system. The temporary alteration involved raising the system
preanure from its normal setting of 135 psig to 147 puig. This lucrease in system
pressure permitted the hydraulle test to bo perf ormed successf ully. To restore the
system to its originni operating pressure and cont'iguration, the system was inspected
and dinerepancies corrected. In addition, procedures were revised and enhanced to
better trend performance and verify operability. After all the corrective action wes
in pince, the pressure control valve was restored to its originni value of 135 psig,
testing was natisfactorily performed, and the temporary alteration was terminated.
Syrt em operabili ty was restored in its originni configuration on December 30, 1941,
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CAUSE MF_ EVENT

The counc of the event was the innbility of the high pressure fire protection (ilPFP)
system to pann the periodic nurvellinnce tent demounttating the nystem'n ability to
perfoim lto intended function. After further review, it vna determined that the
or iginal SI techniquen wer e overly conservative, and the neceptance criterin banin van
inndequntely developed. The originni Si required the system to develop and nuntnin-
flow raten twice the design value with any one of the four flow paths Inolated.

The cause of the reduction in system performance hnu been determined to be a buildup of
river uediment compounded by the normal internal corronlonn expected of carbon steel
pipe nubjected to river water. The river nodiment bulldup in the piping system was not
controlled opproprintely beenune of innderpinte proceduren. The inntructions npocifying
!!unhing criterin did not ret tire a sufficient flow rnte na recommended by the National
Fire Ptotection Annonintion standard for fire malun nor did the instructionn require.
n11 flow pat hu to he nuhjected periodiently to n flushing activity. The procedures
implemented technical upeeltientloon; however, they were not explicit enough to
effectively control the nediment buildup over a long period of time.

Additionni ty, nome 1: lock.nge of the auxilinry building fire nupprennion nyntem ntrainorn
wnn noted; however, nuhsequent tenting revented that this nuomaly did not algnificantly
effect the system a performance any more than it had already been degraded.

The enune of the nurvellinnce test having been init.intly necepted was lack of
nupervisory oversight of dally activitlen and conununlention of expectations and
responsibilltien. This wnn n dircet renu!L of the reorganir.ation in 1989, which
ransnigned direct supervinory manngement over the FPU. Direct nupervisory management
over the FPU won unt nnstuned f ollowing the reo rgan i r.n t ion . The FPU foremen vers, not
directed and did not. noutune the responalbilition and management control over the test
director qunlification procena, llefoto the *corganir.ation, the FPU manager had always
made the tent director anulgnment baued on-the knowledge of the t.rnining program for
tent directorn. The FPU foreman did not ensure that ;he individual nanigned nn test
director wan qualifled and trained on thin tent an required by HSp-8.1. The foreman
won not knowledgenble of these requirements and had not been given clear nupervisory
direction. The' individual conducted the tent improperly and luterpreted the
instructions incorrectly. The tent should have been stopped when the neceptance
criterin prennure, na ludicated in the tent, wan not antinfled.- Thin may have resulted
from inck of training combined with confunion resulting irom the procedure format.
After the tent was completed, the FPU foreman reviewed the tent packnge and did not
ident,ify the inadequate tent pressuten nu n defielency. Ilin review won a cursory
review to ennute that data blockn and niguntureN were completed. A contrlhuting enuLe
in thnt SI-l " Surveillance Program," in uncienr regarding renponalbility for review of
complet ml inst ruct ionn.
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The cause for the delay in reviewing the subject SI once it was completed was twofold.
,

First the FPU reviewer rotated offshift for seven days and second, competing prie-ities
in the Technical Support Group allowed the SI to remain unreviewed for approximately
three weeks.

ANA!JSl!LOLEVMI

This event was originally reported in accordance with 10 CFB ';0.73(a)(2)(1)(B) as an
operation prohibited by TSs. The fire protection system is described in the Updated
Final Safety Analynis Report, Sectica 9.5.1. The fire protection system is designed to
provide a reliable source of water or other fire fighting agent to the fire suppression
nystem throughout the plant. An automatic fire detection system is installed in
various areas of the plant to provide rapid notification of a fire to the main control
room and to initiate automatic suppression when required. The auxiliary building fire
suppression water system provides fire protection in plant areas where a fire could
affect the ability to achieve and maintain safe plant shutdown.

The results of the April 2, 1991, performance of th SI would indicate that the
auxiliary building fire suppression system was significantly degraded (i.e.,
approximately 85 percent) at the time of the test. Two factors exist to refute this
assumption. Primarily, the test conduc'ed subsequent to adjustment of the PCV from
approxinately 125 psig to 143 psig (Test No. 6) met the acceptance criteria and, in
fact, resulted in an improvement of approximately 78 psig extrapolated to the design
flow of 1320 gpm. It is highly unlikely that an improvement of this magnitude would
have resulted from the 18 psig increase in the controlling pressure of the PCV.
Additionally, interviews with the individuals who conducted the April 12, 1991, test
revealed that the data was obtained immediately after aligning the system to the
specified test configuration. Subsequent testing has revealed that the system PCV is
relatively slow-acting and requires several minutes to reestablish system' pressure
after flow is initiated for any given test. A nominal waiting period of approximately
five minutes during troubleshooting activities has resulted in a significant increase
in the residual pressure reading used to determine acceptability. With these facters
in mind, analysis indicates that the actual system degradation at the time of
April 2, 1991, SI performance was approximately 20 to 30 percent. This value is
extremely difficult to quantify because of tbe variable increase in the residual
pressure as a function of time to reach equilibrium conditions and the unknown absolute
value for the PCV in the as-found conditions on May 6, 1991. Variations in the data
obtained by the SI during troubleshooting as a function of POV setpoint would indicate
a degradation value at approximately 20 to 30 percent during the period after
April 2, 1991. Therefore, it is believed that system degradation was not of the
magnitude that would be indicated by the results of the April 2, 1991, performance of
the SI.

Although-the auxiliary building fire suppression water flowrate and pressure did not
meet the established acceptance criteria in the original SI, suppression systems were
adequate to enable both units to reach and maintain safe shutdown and therefore were
always operable.
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1

i demand is
The llPFP sprinkler hydraulic calculations state that the most critical f re0-26-151 and 0-26-2066 and supp y ng approximatelyli
the opening of deluge valves shutdown board rooms on Elevation 734.0 of the

,

100 sprinkler heads in the 6.9 kilivoltIVA Calculation "lIPFP System !!ydraulic Analysis Clogged ABbuilding

Strainers" used the as-configured piping arrangement and clogged auxiliary
auxiliary building.

The calculationI
to EZFLOW, a PC-based flow modeling program i t

determined that even with clogged auxiliary building strainers as an impa rmen ,
strainers as input

60-26-151 and 0-26-206 .
adequate flow would reach deluge valves

COBlGCIIVE_ ACTION to declare
immediate corrective action upon determining the test was invalid, was1600 EDT on May 6, 1991. Actions wereTk

w system inoperable and enter LCO 3.7.11.1 at i 24 hours. The fire pumps
taxen to establish a backup fire suppression system with ntest demonstrating operability was marginally
4

thewere operable and flow paths intact, throughout the test, the referenceIt was noted during review that, l the minimuminadequate. 0-26-883 was approximately 10 psig be ow
pressure measured at hydrant Therefore, the main pressure control valve for thethe reference
required velue of 120 psig. suppression system (0-PCV-26-15) was adjusted to 143 psig to increaseFollowing this adjustment, Test No. 6 of
pressure to approximately 130 psig.was successf ully performed, which isolates the Unit 2 dedicate

d

Subsequent to this, however,0-SI-SFT-026-002.0

eight-luch feed to the auxiliary building loop header. Test No. 7, which isolates one of the turbine building feeds to the auxiliaryAs previously described,
building

loop, was performed with marginally unsatisfactory results.
We existing Cire protection system was established as the backup fire protectionwas initiated to troubleshoot and correct identified

Work Request (WR) C015208
This has resulted in pressure control valves being calibrated, strainersd, and other pointssystem.

replaced, several suspected points of leakage or blockage eliminate
problems.

are being monitored.
I

criteria and test methods of the llPFP system surveillance instructiont

revised to accurately test the system to verify operability and trend sys emThis corrective action was included in the detail of the fire prctection
The acceptance

will be
)

plan submitted to NRC by letter dated October 4, 1991 (refer to Item 2-12 .|performance.
improvement

The
As an interim measure, a FPU supervisor position has been established and f111ed.

is providing increased management and supervision over FPU daily
The FPU supetvisor has reviewed and discussed this event with the FPU,FPU supervisor

This was
stressing expectations and responsibilities regarding work practices. Additionally, retraining of the FPU personnel on the
activities.

22, 1991. 28, 1991. Broader improvements inaccomplished May
requirements of SGP 8.1 was accomplished on May ii d as a result of a
overall conduct of the fire protection program are being in t atetask force that is addressing ;.ach areas as
fire protection program improvementtraining, and procedures.
organization and responsibilities,
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A detailed discussion with the interim FPU supervisor, the FPU foreman, test director e

and Plant Manager was conducted to reinforce the responsibilities of each individual
with respect to performance of a test and their role in review of test packages.

As a result of this event and several other indications, it has been concluded that
additional training is needed to ensure proper understanding of' requirements for
conduct of testing. Tes directors are to be retrained and the selection and
qualification of test directors will be ultimately controlled by a senior plant
management position. This is intended to ensure that an adequate level of experience i

for each individual evolut. ion is maintained during the performance and during review of
test results to obtain a thorough and accurate finished product of plant sis.

SI-1 has been revised to clearly define responsibilities for the technical myiew of
completed test packages,

i

| The S($! Plant Manager has recently restructured and refocused the daily Plan of the Day
meeting sith significant emphasis on Surveillance Instruction performance. This
includes toth timely surveillance performance and review cycle comp ction.

The pressure control valves have been adjusted and calibrated, and strainers have been
cleaned or replaced. The '.s protection lines have been cicaned utilizing an

; industrial-type internal pipet ne scrubber process. The yard piping is not considered
snfety-related; however, a portiou of this piping has also been cleaned utilizing the;

scrubber process.

Procedures used to verify operability of systems and provide trending data will be
revised to ensure appropriate flow rates are specified to properly flush piping to,

| control rher water sediment. Also, procedures will be revised to ensure piping in
remote loops will be periodically subjected to flushing activities. Trending of test

| data vill be used to identify areas of deterioration and adverse trends. These
corrective actions were described in the-Fire Protection Improvement Plan-submitted to
NRC.

CORIIRIMTS

1. The SI , 0-SI-SFT-026- 002.0, will be revised to clearly indicate the acceptance
criteria to be met. (This commitment has been superseded by corrective actions
detailed in the Fire Protection Improvement Plan submitted to NRC by letter dated
October 4, 1991.)

|
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ADP1Il0NAL_INE0Rt1AUON

A working meeting between TVA and NRC was held on August 19, 1991, at SQN to discuss
the problems TVA had .Jentified relative to the SQN Fire Protection Program. During
the meeting TVA described consolidation of various improvement initiatives into an
overall Fire Protection Improvement Plan. NRC residents will be periodically informed
of the program status. The details of the Fire Protection Improvement Plan were
submitted to NRC on October 4, 1991.
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