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

Gentlemen:

TENNESSTE VALLEY AUTHORITY - SEQUOYAH NUCLEAR PLANT UNIT 1 - DOCKET NO.
50-327 - FACILITY OPERATING LICENSE DPR-77 - LICENSEE EVENT REPORT (LER)
50-327/89036

The enclosed LER provides details of an event wherein the 1B-B diesel
generator was inogerable because of a surveillance run time of less than

60 minutes at 4400-kilcwatt load. This event is being reported in accordance
with 10 CFR 50.73, paragraph a.2.i.

Very truly yours,

TENNESSEE VALLEY AUTHORITY
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On December 21, 1989, with Unit 1 at 100 percent power and Unit 2 at 75 percent power,
it was discovered that surveillance test results that had been used as the basis for
declaring the 1B-B diesel generator (D/G) operable following a preventative maintenance
(PM) outage, were deficient. The surveillance requirement of Limiting Condition for
Operation (LCO) 3.8.1.1 called for at least 60 minutes of D/G operation with a load of
4400 kilowatt (kw) or greater. The D/G had been operated for 63 minutes total but,
because of gradual loading, for only 52 minutes with a load of 4400 kw or greater. The
D/G was declared inoperable retroactive to the beginning of the PM outage, and the
deficient surveillance test was reperformed. Because more than 24 hours had elapsed
since the beginning of the D/G PM outage and the remaining D/Gs had not been
demonstrated operable in accordance with Surveillance Requirement 4.8.1.1.2.a.4 as
required by Action Statement (a) of LCO 3.8.1.1, .CO 3.0.3 was entered until the D/Gs
were demonstrated operable. The root cause of this event has been attributed to an
inadequate surveillance instruction (SI) that did not clearly exclude gradual loading
time from the req.ired 60-minute D/G run time. As corrective action, the SI has been
clarified, and the event will be reviewed with shift operations supervisors.
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Description of Event

At 1030 Eastern standard time (EST) on December 21, 1989, with Unit 1 in Mode 1 at

100 percent power, 2,235 pounds per square inch gauge (psig), 578 degrees Fahrenheit (F)
and Unit 2 in Mode 1 at 75 percent power, 2,235 psig, 570 degrees F, it was discovered
that surveillance test results that had been used as the basis for declaring the 1B-B
diesel generator (D/G) (EIIS Code EK) operable. were deficient.

The 1B-B D/G was removed from service at 0630 EST on December 20, 1989, for its monthly
preventative maintenance (PM) outage. Action (a) of Limiting Condition for Operation
(LCO) 3.8.1.1 was entered at that time. This action statement, aprlicable when either
one offsite emergency power circuit cr one D/G is inoperable, requires the following
actions:

1. Demonstrate the operability of the remaining offsite circuits and D/Gs by verifying
correct breaker alignments and indicated power availability within one hour and at
least once every eight hours thereafter (Surveillance Requirement [SR] 4.8.1.1.1.a).

2. Demonstrate the operability of the remaining D/Gs within 24 hours by verifying the
diesel starts from ambient conditions and accelerates to at least 900 revolutions
per minute (rpm) in 10 seconds or less. The generator voltage and frequency shall
be 6,900 +/-690 volts and 60 +/~ 1.2 hertz (Hz) within 10 seconds after the start
signal (SR 4.8.1.1.2.a.4).

3. Restore at least two offsite circuits and four D/Gs to operable status within
72 hours or be in hot standby within the next six hours and in cold shutdown within
the following 30 hours.

Requirement No. 1 above is typically satisfied by completion of Data Sheet 7.1.A of
Surveillance Instruction (SI) 7.1, "Diesel Generator AC Electrical Power Source
Operability Verification (Diesel Generator/Offsite Source).'" Similarly, Requirement
No. 2 above is typically satisfied by completion of Data Sheet 7.1.B of SI-7.1.

The 1B-B D/G PM outage continued for the rest of December 20, 1989, with periodic
performances of SI-7.1, Data Sheet 7.1.A (as required) and culminated with a performance
of 8I-7, "Electrical Power System: Diesel Generators,' completed at 0605 EST on
December 21, 1989. SI-7 was performed as a postmaintenance test (PMT) to demcnstrate
operability prior to returning the D/G to service. One of the SRs satisfied by SI-7 is
SR 4.8.1.1.2.a.5 which requires:

*Verifying the generator is synchronized, loaded to greater than or equal to
4400-kw in less than or equal to 60 seconds, and operates for greater than or
equal to 60 minutes. .

*The diesel generator start (10 sec) and load (60 sec) from standby conditions
shall be performed at least once per 184 days in these surveillance tests. All
other diesel generator engine starts and loading for the purpose of this
surveillance testing may be preceded by an engine idle start, followed by
gradual acceleration to synchronous speed (900 rpm), synchronization, and
gradual loading.

NRC Form 386A (689!
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Description of Event (Continued)

The SR requires 60 minutes of operation at 4400 kilowatt (kw) or above when the D/G is
loaded within 60 seconds. However, when the D/C is loaded gradually, as permitted by
the note, it is open to interpretation whether the 60 minutes of operation the SR
requires starts after 4400 kw is loaded or if the 60 minutes includes the gradual
loading time. The corresponding section of SI-7 Step 24, which directs the performer
to verify the D/G har operated for at least 60 1 . ‘tes while loaded (finish time minus
loading start time must be at least 60 minutes)

During the December 21, 1989, performance of §I1-7, the time of initial loading of the
1B-B D/G was 0422 EST, the time a 4400-kw load was reached was 0433 EST, and the test
finish time was 0525 EST., The surveillance performer calculated a D/G run time of

63 minutes (0525-0422), which was deemed acceptable. When the SI was completed, the
results were reviewed and approved by the shift operations supervisor (S08). The

1B-B D/G was then declared operable at 0614 ES1, and Action (a) of LCO 3.8.1.1 was
exited., Because the LCO had not been in effect for 24 hours, it had not been necessary
to demonstrate the operability of the other three D/Gs as described previously in Action
Statement Requirement (2).

At approximately 1030 EST, while reviewing the completed SI-7 package, the SI review
crew noticed that the time the D/C was run with a 4400-kw load was 52 minutes
(0525-0433), which was less thau the required 60 minutes. The SI review crew brought
the discrepancy to the 508's attention, who consulted with plant management. A
conservative decision was made to consider the 0605 EST $1-7 performance to be deficient
because the D/GC was not run for 60 minutes with a load of at least 4400 kw, even though
the testing was probably adequate for the purpose of a PMT. Consequently, the 1B-B D/G
was declared inoperable with the time of inoperability defined as 0630 EST on

December 20, 1989, because that was when the 1B-B D/G outage started. Because more than
24 hours had elapsed by now and the other three D/Gs had not been demonstrated operable
in accordance with SR 4.8.1.1.2.a.4 as required by Action (a) of LCO 3.8.1.1, LCO 3.0.3
was entered as of the time of discovery (1030 EST on December 21, 1989). The other
three D/Cs were verified operable at 1230 EST by completing a Data Sheet 7.1.B of §I-7.1
(SR 4.8.1.1.2.a.4) for each. LCO 3.0.3 was exited at that time, and Action (a) of LCO
3.8.1.1 was entered. A repeat performance of SI-7 on the 1B-B D/GC was completed at 1642
EST with a run time at 4400-kw load of 73 minutes. The 1B-B D/G was declared operable
at 1700 EST, and LCO 3.8.1.1 was exited.

Cause of Event

The root cause of this event has been attributed to an inadequate procedure in that SI-7
did not clearly specify the required 60-minute D/G run time to be with a load of 4400 kw
or greater when gradually loaded. A brie! summary follows of certain related technical
specification (TS) changes to put the event in context.

NRC Form J88A (689
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Cause of Event (Continued)

NRC issued Generic Letter (GL) 84-15, "Proposed Staff Actions to Improve and Maintain
Diesel Generator Reliability," on July 2, 1984, to improve D/G reliability by, in part,
reducing the number of cold fast start surveillance tests. In response, a TS change was
submitted to allow gradual loading for some D/C tests. Previously, the SR allowed only
ambient starting and loading to at least 4400 kw within 60 seconds. The TS change was
approved in February 1987, and SI-7 was revised to reflect the new requirements. The
wording adopted by these changes is essentially the wording that existed at the time of
this event., The SQN TS wording is very slightly different from the typical TS provided
as an example in the GL 84-15 letter. The example TS redundantly states the requirement
as: loading to 4400 kw or greater and operation at 4400 kw or greater for at least 60
minutes. The SQN TS require loading to 4400 kw or greater and operation for at least 60
minutes. This wording, in combination with the related note allowing gradual loading,
allows room for interpretation whether the gradual loading time can be included in the
60 minutes. This potential for ambiguity was carried over into the implementing
procedure, SI-7, when it was revised in 1987,

Analysis of Event

This event is being reported in accordance with 10 CFR 50.73, paragraph a.2.i, as an
operation prohibited by TS, in that the three unaffected D/Gs were not demonstrated
operable in accordance with SR 4.8.1.1.2.a.4 with 24 hours as required by Action
Statement (a) of LCO 3.8.1.1.

The standby alternating current (ac) power system is described in Section 8.3.1.1 of the
SQN Updated Final Safety Analysis Report. This system continuously supplies power for
energizing all ac-powered electrical devices essential to safety. The D/Gs are the
standby power source for this system.

Operation of the 1B-B D/G for 52 minutes instead of the required 60 minutes at 4400 kw
or greater during the 0605 EST SI-7 performance, was a deficiency in the D/G PMT, but
did not result in any loss of D/G functional capability. The 52 minutes versus

60 minutes was probably insignificant for the purpose of PMT, but the 1B-B D/GC was
technically inoperable. The reperformance of SI-7 completed at 1642 EST demonstrated
that the D/G was capable of operating under continuous load for greater than

60 minutes. Therefore, if the 1B-B D/G had been called upon to perform any time after
0630 EST on December 21, 1989, its safety function would have been performed as
expected. Consequently, at no time were plant safety features compromised, no: did this
event result in any increased risk to the health and safety of plant personnel or the
general public.

NRC Form 3684 (6-89)
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Corrective Actions

The immediate corrective actions, upon discovery of the event, were to declare the 1B-B
D/G inoperable, verify the other three D/Gs operable in accordance with

SR 4.8.1.1.%.a.4, and reperform SI-7 on the 1B-B D/G with a run time of more than

60 minutes at a load of 4400 kw or greater. The D/C was then returned to service. A
procedure change was immediately initiated to clarify 8I-7 to require operation with a
load of 4400 kw or greater for at least 60 minutes to satisfy acceptance criteria. This
procedure change was put in effect on December 22, 1989, Additionally, the Operations
Superintendent will discuss this event in his next montnly SO8 meeting.

The last performances of SI-7 on 1A-A, 2A-A, and 2B-B D/Gs have been revieved to verify
operability of those unitse. Run *imes at 4400 kw or greater were 69 minutes,

64 minutes, and 68 minutes, respectively. A review of previous SI-7 performances
conducted since the Unit 2 Cycle 3 outage in May 1989 has revealed two other occurrences

(on August 3, 1989, and August 10, 1989) where a D/G was operated for less than the
required 60 minutes with 4400-kw load.

Additional Information

There have been 17 LERs previously written as a result of SIs not ensurlng compliance
with TSs--SQN-50-327/86007, 86013, 86028, 86030, 86035, 86039, 86040, 86042, 86044,
86050, 87002, 87007, 87008, 87009, 89025, 3QN-50-328/86006, and 86007. The vast
majority of these LERs were written as the result of SQN's SI Review Program. None of
the previous LERs were connected with SI-7 or SI-7.l1 surveillance of D/Cs. As
previously described, the deficiency in SI-7 was a potential for misinterpretation as
opposed to an easily identifiable proredural deficiency or omission.

Commitment

The Operations Superintendent will discuss this event in his next monthly SOS meeting.

C696h
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