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U.S. Nuclear Regulitory Commission
ATTN: Document Control Desk
Washington, D.C. 20555

Centlemen:

TENNESSEE VALLEY AUTHORITY - SEQUOYAH NUCLEAR PLANT UNIT - DOCKET
NO. 50-327 - FACILITY OPERATING LICENSE DPR-77 - LICENSEE EVENT REPORT
(LER) 50-327/91009

The enclosed LER provides details concerning the inoperability of the
auxiliary building fire suppression water system. This condition was
initially reported by telephone notification on May 7, 1991, confirmed by
facsimile on the same day, and followed by a 14-day special report on
May 20, 1991, in accordance with SQN's Technical Specification
(TS) 3.7.11.1. This report is being reported in accordance with
10 CFR 50.73(a)(2)(1)(B) as an operation prohibited by TSs.

Very truly yours,

TENNESSEE V ALLEY AUT;iORITY

& hswk
L. Wilson

Enclosure
cc: See page 2

9106110446 910605
,PDR ADOCK 03000327 f
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U.S. Nuclear Pcgulatory Commission

ec (Enclosure):
INPO Records Center
Institute of Nuclear Power Operations
1100 Circle 75 Parkway, 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, Tr.unessee 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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On May 6, 1991, at 1600 EDT, with Units 1 and 2 operating in Mode 1, LCO 3.7.11.1 was
entered when the fire suppression system for the xiliary building; was declared
inoperable. The surveillance test that demonstrm.es the operability of the system was
perfo med on April 2, 199l. On May 6, 1991, the fire protection engineer determined
while reviewing the completed test package that the test data did not satisty the
acceptance criteria. The test was inval! dated, the system was declared inoperable, and
LC0 3.7.11.1 was entered. Inadequate managerial supervision had resulted in a test
director being assigned to conduct this test in April who had not been properly
trained. The test director had incorrectly considered the test acceptable. Following
system adjustements and testing, the existing system was considered acceptable to serve
as the backup fire suppression system in accordance with Action Statemert (b)(1) tar
LCO 3.7.11.1. The cause of system performance deficiencies has not yet been determined
and is still under investigation.
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DESCR!pTION OF EVENT

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) 1.imiting Condition for
Operation (LCO) 3.7.11.1 was entered when the fire suppression water system (EIIS
Code KP) f or the auxiliary building was daclared inoperable.

SQN TS Surveillance Requirement (SR) 4.,.11.1 requires the fire suppression water
system to be demonstrated operable at least once every three years by performing a flow
test of the system in accordance with Chapter 5. Section 11, of the " Fire Protection
Handbook," 14th Edition, published by the Nation Fire Protection Association. SQN
implements this requirement annually for the auxiliary building ftre suppression system
by performance of Surveillan.:e Instruction (SI) 0-SI-SFT-026-002.0, " Auxiliary 11uilding
-System Hydraulic Performance 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 five
configurations are used to collect data for trending purposes to determine system
degradation. -The last four test configurations are used to obtain data that is
-compared with acceptance criteria 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 reviews be completed within 10 calendar days of test completion.
However, review of the subject performance package in the FPU was not complete until
April 12, 1991. The test 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 valve 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 l' nits 1 and 2. Althour? +he water suppression system was declared
inoperable, the fire pumps were operabte, the flow paths were intact, and two
additional 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 pressure 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-SI-SFT-026-002.0 was successfully performed, which isolates the Unit 2 dedicated
eight-inch feed to the auxiliary building loop header. Subsequent to this, however,
Test No. 7, which isolates one of the turbine building feeds to the auxiliary building
loop, was performed with marginally unsatisfactory results.
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DESCRIPTION OF EVENT

As a result of this second test, a reduction in actual system performance was
confirmed. The decision was made by the Operations Superintendent to utilize the
installed fire suppression system as the backup system required by the TSs. The
decision considered that actions had been taken to raise system pressure (beyond the
previous April test condition) as previously described, testing for one test lineup had
met the acceptance criteria, and testing for the second lineup had not met accpetance
criteria but by only a small amount. At that point, it was postulated that leakage
past boundary valves or increased system resistance, e.g., blockage, could be causing
the weak performance. Hcwever, the reduction in capability was not considered large,
the pumps were determined to be performing properly, the system was intact, and
additional pumps were available; therefore it was considered to be an adequate backup
suppression system while troubleshooting and testing continuted. Subsequently, after
strainer cleaning and walkdowns to identify possible leakage paths, further testing
confirmed continued performance weaknesses.

'

As an interim measure, system pressure was further increased and testing under all
required configurations fully met test acceptance criteria. The existing system under
this configuration continues to be used as the backup suppression system while
investigation into the performance reduction continues..

In March 1989 the responsibility for performance of this SI was transfersed f rom
Operations to the FPU. The 1989 performance _was completed by FPU personnel with the
fire protection system engineer serving as the test director. In 1990, the Operations'
Section XI test group served as the test director. In 1991, the SI was performed by
FPU pers'onnel with a FPU individual serving as test director. The basis for the test
director's assignment from outside the FPU, i.e., for 1989 and 1990 SI performances,
could not be determined. Only qualified personnel should be assigned the duty of test
director. The FPU maintains qualification cards for ready-reference to indicate those
individuals that have been trained a"4 gr.alified f or specific sis. However, in the
reorganization of 1989, the management controls for the test director assignment to
ensure only qualified personnel were assigned as test directors, were not communicated
to or assumed by the FPU foremen. Consequently, on April 2, 1991, the FPU foreman
assigned a fire operator as test director f or 0-SI-SFT-026-002.0, although training and
qualification had not been provided.

The criteria in the SI are twofald. The first requirement is to maintain system

| reference pressure between 120 and 140 pounds per square inch gauge (psig) throughout -

| data collection. The system pressure was below this range during the April 2, 1991,

| performance. A note in the acceptance criteria section of the SI states that this
acceptance criteria only applies to test six through nine. The test director failed to
recognize in tests six through nine that the pressure was outside the acceptance
criteria and did not stop to evaluate the discrepancy as required by administrative
procedure, Site Standard Practice (SSP) 8.1, " Conduct of Testing."

NRC form 366(6-89)
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DESCRIPTION OF EVENT

SSP-8.1 provides guidelines to ensure that personnel involved with the test activit.es
are knowledgeable of their duties and responsibilities and that test data including
deficiencies are documented. SSP-S.1 also provides guidelines to ensure that test
activities are performed by qualified individuals. SSP-8.1 a'so contains explicit

notification requirements for the test director to notify the SOS "if the ' st
acceptance criteria is not met based on a test defleiency discovered during t he.
performance of any activity." This requirement was not met when pressures were
recorded and verified to be less than 120 psig.

The SI also requires that graphical plots be made of the data points to verify
hydraulic performance. While the SI cont ains reasonably explicit instruction, the test
director was confused over how to plot the data. He discussed the problem with a
representative of the Technical Support Group who offered to assist. The test

director, believing he understood the method, plotted the data. The hydraulic
performance line was inccrrectly plotted such tlat the data points, which were required
to fall above the line drawn, were incorrectly deemed to be acceptable.

The fire protection unit foreman that assigned the individual the duties of test
director was also unfamiliar with the test and subsequently failed to perform an
adequate review of the completed test package by verifying the acceptance criteria had
been met. His review was a cursory review to ensure that data blocks and signatures
were completed.

The completed package was forwarded to the fire protection engineer. On May 6, 1991,
the fire 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
satisfied and that the test acceptance criteria was not met. The fire' protection

engineer notified the shift operations supervisar (SOS), and 1.C0 3.7.11.1 was entered
at 1600 hours. Appropriate actions were taken to establish a backup fire suppression
system as described above.

cal'SE OF EVENT

The cause of the reduction in current system performance (i.e., with system pressure
reduced back to normal levels) is currently indeterminate. Partial blockage of one or

more lines is suspected. An ongoing investigation and maintenance effort is in process
to restore the system to operable status.

The cause of the surveillance test having been initially accepted was lack of
supervisory oversight of daily activities and communication of expectations and
responsibilities. This was a direct result of the reorganization in 1989, which
reassigned direct supervisory management over the F Pl' . Direct supervisory ranagement
over the FPU was not assumed following the reorganization. The FPU foremen were not
directed and did not assume the responsibilities and management control over the test
director

NRC form 3tb(0-89)
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CAUSE OF EVENT

qualification process. Before the reorganization, the FPU manager had always made the
test director assignment based on the knowledge of the treining program for test
directors. The FPU foreman did not ensure that the individei assigned as test
director was qualified and trained on this test as required by SSP-8.1. The foreman
was not knowledgeable of these requirements and had not been given clear supervisory
direction. The individual conducted the test improperly and interpreted the
instructions incorrectly. The test sheuld have been stopped when the acceptance
criteria pressure, as indicated in the test, was not satisfied. This may have resulted
from lack of training combined with confusion resulting from the procedure format.

,

After the test was completed, the FPU foreman reviewed the test package and did not
identify the inadequate test pressures as a deficiency. His review was a cursory
review to ensure that data blocks and si:, natures were completed. A contributing causel
is that SI-1." Surveillance Program," is unclear regarding responsibility for review of
completed instructions.

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 priorities
in the Technical Support Group allowed the SI to remain unreviewed for approximately
three weeks.

ANALYSIS OF EVENT
i

This event'is being reported in accordance with 10 CFR 50.73(a)(2)(1)(B) as an
operation prohibited by TSs. The fire protection system is described in the Updated
Final Safety-Analysis Report, Section 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
system throughout the plant. An automatic fire detection .=ystem 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 .o achieve and maintain safe plant shutdown.

,

The results of the April 2,1991, performance of the SI would indicate that the
auxiliary building fire suppression system was significantly degraded (i.e.,
approximately 85 percent) at the tin:e of the test. Two factors exist to refute this
assumption. Primarily, the test conducted subsequent to adjustment of the PCV from

i approximately 125 psig to 143 psig (Test ho. 6) met the acceptance criteria and, in
I 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 individucls 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

. NRC form 366(6-89)
l

~ ~ _ . ,--- - .- . . . . - . ._ . _ __ __- _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _



~ - - _ _ .. - . - ~ - - _ - . - - - . . - - - _ - _ _ . _ _ _

*

i

i
.

hRC Form 366A U.S. NUCLEAR REGULATORY COMMIS$10N Approved OMB No. 3150-0104
* *

(6-89) Empires 4/30/92

N hbh N N k[ b hbh
TEAT CONTINUAi10N

FACitlTY NAME (1) | DOCKET NUMBER (2) l_ LER HUPBER (6) | .,_j DAGE (31 __
| | | |5EQUENTIAL| |kEVISIONI | | | |

Sequoyah Nuclear Plant Unit 1 | ly1A,R. l | _ NUMBER | | tlyMBIL.} | | | |
10151010101312171911 1-1 0 1 0 1 9 I--I o 1 Jl0161er!01S.,

TEXT (If more space is required, ose additional NRC Form 3t,6A's) (17)
ANAL.YSIS OF EVENT

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 factors
in mind, analysis indicates that the actual system degradation at the time of
April 2,1991, SI perf ormance was approximately 20 to 30 percent. This va:ue is
extremely difficult to quantify because of the 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 PCV setpoint would indicate
a degradation value at approximately 20 to 30 percent during the period after
April 2, 1991. Therefore, the eafety significance of the e mnt is 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, suppression was still considered adequate to
enable both units'to reach and maintain safe shutdown. This conclusion is based on an
engineering assessment of the most probable fire situation in the area of highest

'demand. While fire protectico code requirements assume demand from actuation of all
affected area sprinkler heads,.it is considered more probable, based on engineering
judgement that only ten sprinkler heads would in fact actuate for the assumed 20 foot
fire. Maximum flow from ten sprinkler heads in the area of highest demand results in a
flow requirement of 396 gpm. Actual data from the April 2, 1991, performance indicates
that a minimum of 433 gpm was available with the most limiting header alignment
tested. Thus, given the fact that flow would have been available and that
equipment / cables for safe shutdown are separated to the greatest extent possible, there
is reasonable assurance that any fire in the auxiliary building would not have,

prevented either unit frcs achieving and maintaining safe shutdown. Accordingly, this
condition did not constitute a threat to the plant personnel or public.

CORRECTIVE ACTION

The immediate corrective action upon determining the test was invalid, was to declare
the system inoperable and enter LCO 3.7.11.1 at 1600 EDT on May 6, 1991. Actions were
taken to establish a backup fire suppression system within 24 hours. The fire pumps
were operable and flow paths intact, the test demonstrating operability was marginally
inadequate. It was noted during review that, throughout the test, the reference
pressure measured at hydran. 0-26-883 was approximately 10 psig below the minimum
required value of-120 psig. Therefore, the main pressure 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 adjustmer.t, Test No. 6 of
0-SI-SFT-026-002.0 was successfully performed, which isolates the Unit 2 dedicated
eight-inch feed to the auxiliary building loop header. Subsequent to this, however.
Test No. 7, which isolates one of the turbine building feeds to the auxiliary building
loop, was performed with marginally unsatisfactory results. As previously described,

,
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CORRECTIVE ACTION

the existing fire protection system was established as the backup fire protection
system. Work Request (WR) C015 20B was initiated to troubleshoot and correct identified
problems. 'Ihese activities are ongoing and have resulted in pressure control valves
being calibrated, strainers replaced, several suspected points of leakage or blockage
eliminated, and other points are being monitored. Gradient testing to determine areas
of potential restriction is also being conducttd.

As an interim measure, a FPl' supervisor position has been established and filled. The
FPU supervisor is providing increased management and supervision over FPU daily
activities. The FPU supervisor has reviewed and discussed this event with the FPU,
stressing expectations and responsibilities regarding work practices. This was
accomplished May 22, 1991. A-iditionally, retraining of the FPU personnel on the
requirements of SSP S.1 was accetrplistad on May 28, 1991. Eroader improvements in
overall conduct of the fire protection arogram are being initiated as a result of a
fire protection program improvertent task force that is addressing such areas as
organization and responsibilities, training, and proced2res.

A detailed discussion with the interim FPU supervisor, the FPU foreman. test director,
and Plant Manager was conducted to reinforce the responsibilities of each individual
with respect to perfortnance of a test and their role in review of test packages.

The SI, 0-SI-SFT-026-002.0, will be revised to more clearly indicate the acceptance
criteria to be met. This will be accomplished by January 3, 1992.

As a result of this event and several other indications, it has been concluded that
additional training is needed to sure proper understanding of requirements for
conduct of testing. Test 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
for each individua evolutita is maintained during the performance and during review of
test re,ults to obtain a thorough and accurate finished product of plant sis.

SI-l will be revised by July 1, 1991, to clearly define responsibilities for the
technical review of cortpleted test packages.

The SQN Plant Manager has recently restructured and refocused the daily Plan of the Day
meeting with significant emphasis on Surveillance Instruction pe r t o rman c e . Thie

cycle completion.includes bot' timely surveillance performance and revie w

[
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COTilTMENTS

1.. SI-1, " Surveillance Program," will be revised to clearly define the
responsibilities for the technical review of completed SI packages. This will be
accomplished by July 1, 1991. '

2. _ Personnel in the FPU will'be trained and qualified as test directors to perform for
FPU sis. Qualification cards will be established for those personnel trained and
qualified. This will be proceduralized and completed by August 1, 1991.

3. The SI, 0-SI-SFT-026-002.0, will be revised to clearly indicate the acceptance
criteria to be met. This will be accomplished by January 3, 1992.

ADDITIONAL INFORMATION

No previous r.imilar events have been reported.
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