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Pursuant to 10 CFR 50.73 Sections (a)(1) and (d), attached is Licensee Event
Report 370/89-12 concerning a missed Diesel Generator 2B surveillance. This
report is being submitted in accordance with 10 CFR 50.73(a)(2)(i)(B). This event
is considered to be of no significance with respect to the health and safety of

the public.
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“ Diesel Generator Surveillance Was Missed Because Of Start Classification Problems

_Caused By Inadequate Directives
EVENT DATE B LER NUMBER 6 REPORT DATE 01 OYHER FACILITIES INVOLVED )

MONTH | Dav YEAP FATILITY NAMES DOCKEY NUMBEK S

*/A 0 (60100 | |

Vi AL Vi
MONT W Day Yian YEAR NUMBE R NUMBE &

111018 l9819—01112-°010 112 018819 0 (8010,0, | |

THIE REPORT IS SUBMITTED PURBUANT TO THE REQUIREMENTS OF 10 CFR & (Check one or more 0F the folowing: (1Y)

OPERATING 5 -
Moot 9} 20 &0218) 20 4081c) 80 7300121 iw) W
POWER 20 &% V10 S0 Miei)) (VR T IS bt RAITY
wvie [0 0 Op— b :j .
"o | | 20 40801 L) 80 Mier () |80 TR ten) OTHER ‘Spec ity ~ Abitact
ro™ Soiow ane » Text NRC Form
20 408 (8111100 X | s $0 730 (2) vl (A) 164
20 4080 V) iiw! L 10 TOYLS T 80 732 v i)
e
20 4080V v 80 T3 @ i 0 e
LICENSEE CONTACY FOR THIE LER 1)
[ vamE TELEPMONE NUMBER
aREa CODE
Alan Sipe, Chairman, McGuire Safety Review Group 71016 8,7, 51-1b171L8.3
COMPLETE ONE LINE FOR EACH COMPONENT FAILURE DESCRIBED IN THIS REPORT 1)
CAUSE |SYSTENM]  COMPONENT e 14 A CAUSE [SvSTEM | COMPONENT 1 . "5’0":,':3;
o
El [DIG| (8|1 8/X (9199 ¥ | B v T 1J
] ! I - | | B -4
SUPPLEMENTAL REPORT EXPECTED 0 L MONTH | Dav YEAR
y EXPECTED
SUBMISSION
DAYE '8
l YES (1f vos compite EXPECTED SUBMISSION DATE | X 1 NO | | |
ABSTRACT (L mut 10 (400 wwcai & APOrOx/mEte'y 1H88r 1Ag/v Wece typewsitten Linas (181

On July 26, 1989, Diesel Generator (D/G) 2B was started for a fourteen hour rua to
perform a heat soak and bearing deflection readings which was required because of
maintenance on the D/G. The start time was greater than the 11.0 seconds allowed
for a successful start. Operations (OPS) personnel classified the start as an
Invalid Test, Run for Troubleshooting. On November 8, 1989, an OPS Nuclear
Production Engineer questioned the start classification while working with x
Quality Assurance (QA) person on a surveillance of the D/G Logbooks. The start was
reclassified as a Valid Failure. Subsequent investigations had found a speed
switch to be out of calibration. On July 27, 1989, at 0237, a Valid Failure
occurred because of two blown fuses on the voltage regulator for D/G 2B. On August
29, 1989 at 1522, another Valid Failure occurred on D/G 2B. Technical Specifications
(TSs) require that the surveillance testing frequency be increased from every 31
days to every 7 days following two Valid Failures in the past twenty valid starts.
OPS personnel increased this frequency on August 29, 1989. The frequency should
have been increased on July 27, 1989, if the start had been classified as a valid
failure. This event is classified as a Management Deficiency because OPS Management
Procedure (OMP) 2-6, D/G Logbook, is not clear on how to classify D/C starts
following maintenance. No guidance is given on post maintenance testing. Unit 2
was in No Mode for a refueling outage when the event occurred and in Mode 1, Power
Operations at the time of discovery. A revision will be made to OMP 2-6 to ensure
the D/G starts are classified correctly.
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EVALUATION:
Background

Each unit at McGuire Nuclear Station has two independent D/Gs [EIIS:DG]. As part
of the Essential Power System [EIIS:EB], they provide standby AC power to the
equipment required to safely shutdown the Reactors [EIIS:RCT] in the event of a
major accident and to maintain the facility in the shutdown or refueling condition
for extended periods of time. The D/0Gs are required in a Blackout (loss ¢f normal
power) condition as well as a Blackout and Loss of Coolant Accident conditions.

TS 3.8.1.2 requires the following A.C. electrical power sources to be operable in
Mode 5 (Cold Shutdown), and Mode 6 (Refueling):

A. One circuit between the offsite transmission network and the Onsite
Essential Auxiliary Power System, and

B. One D/G. Either D/G is capuble of meeting this requirement.

TS 4.8.1.1.2, in part, requires the D/G tc start and accelerate to at least 488 RPM
in less than or equal to 11 seconds. The voltage and frequency shall be at least
4160 volts and 57 HZ within 11 seconds after the start signal. This TS also
requires that each D/G be demonstrated operable once per 31 days if the number of
feilures in the last 20 valid tests is one or none. If two or more valid failures
have occurred in the last 20 valid tests, the surveillance frequency is increased
to once per 7 days.

OMP 2-6, Diesel Generator Logbook, describes the method used to log all D/G start
attempts and classify them as '"Valid Success", "Valid Failure'", "Invalid Test'", or
"Invalid Test Failure". Page 10 of 11 shows the D/G Start Classification Guide.

Description of Event

On July 9, 1989, at 1535, D/G 2B was started, loaded, and run for approximately 30

minutes to deplete the Day Tank of fuel oil prior to maintenance. The D/G was then
declared inoperable at 1600 when OPS personnel tagged the D/G out for maintenance.

Unit 2 was in Mode 5, and entered Mode 6, on July 10 at 1750.

From July 10 through July 19, maintenance was performed on D/G 2B. This
maintenance included rotating the upper and lower cam bearings, replacing nine cam
bearing halves, and replacing two connecting rod bearings. Unit 2 entered No Mode
(Core Unloaded) on July 19 at 1729.

On July 25 at 0353, D/G 2B was started for post maintenance testing and run at no
load condition for approximately 5 minutes. The time to reach 4160 volts was
11.956 seconds. This slow start was expected because of the extensive maintenance
on the D/G. During this run, maintenance personnel discovered and subsequently
repaired a fuel oil leak. Maintenance personnel also checked the bearings that had
maintenance performed on them, and took temperature readings following each D/C
start during the post maintenance break in runs.
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The following table lists post maintenance starts performed on July 25 and recorded
in the D/G 2B logbook.

Start Number Run Time Seconds To 4160V
706 15 min. No Load 10.314
707 30 min. No Load 10.39
708 3C min. at 400 KW 10.45
30 min. at 1000 KW
709 1 hour at 2000 KW 10.83
710 30 min. at 2000 KW 10.87
2 hours at 3000 KW
711 2 hours at 3600 KV 10.11

Each of the above starts was classified as an Invalid Test, Run for Troubleshooting
by OPS personnel.

On July 26 at 0249, D/G 2B was started for a 14 hour run to thoroughly heat the D/G
and allow maintenance personnel to take deflection readings. This was start number
712 in the D/G logbook. The time to 4160 volts was 11.07 seconds. The start was
classified as an Invalid Test, Run for Troubleshooting. OPS work request 136725
was issued to correct the cause of the slow start. Instrument and Electrical
personnel (IAE) recalibrated the speed switches [EIIS:SIS] for the D/G and found
them slightly out of calibration.

On Tuly 27 at 0237, D/G 2B was started for procedure PT/2/A/4350/36B, D/G 2B 24
Hour Run. At 2024, OPS personnel manually tripped the D/G because of loss of
voltage control from the Control Room and from the local panel. This was start
number 713 and was classified by OPS personnel as a Valid Failure. Subsequent
investigations by lAE personnel revealed two blown fuses [EIIS:FU) in the voltage
regulator circuitry., The fuses were replaced and the D/G was tested to ensure the
problem was corrected. The testing included procedure PT/2/A/4350/19B, D/G 2B
Governor and Voltage Regulator Benchmark Test.

Procedure PT/2/A/4350/02B, D/G 2B Operability Test was successfully performed by
OPS personnel on July 30, at 2228. The work requests were signed complete and D/G
2B was declared operable at 1050 on July 31.

Unit 2 entered Mode 6 from No Mode on July 31 at 1255 by commencing fuel load
operations. D/G 2A was declared inoperable and red tagged for maintenance on July
31 at 1605.

Unit 2 entered Mode 5 at 0628 on August 18. D/G 2A was restored to operable status
at 1745 on August 24.

On August 24 at 2030, D/G 2B was again declared inoperable for battery [EIIS:BI]
replacement. The operability procedure was run on August 29 at 1102 and the D/G
was declared operable at 1400 hours.

s
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At 1522 on August 29, OPS personnel started D/G 2B for a one hour run as required
by che Engineered Safeguards Feature (ESF) test. The time to reach 4160 volts was
11.024 seconds as recorded in the D/G Logbook for start number 730. The start was
classified as a valid failure. OPS personnel decided to continue on with the ESF
test and formulate a plan for correcting the slow start time. The D/G was declared
inoperable at 1655 on August 29. This ESF test was completed satisfactorily.

Upon completion of the ESF test, personnel from Mechanical Maintenance, IAE, and
OPS conferred to formulate a plan for determining the cause, and correcting the
problem of the slow starts on D/G 2B. During the course of this investigation, IAE
personnel found the speed sensor had been damaged. The speed sensor was replaced
and documented on OPS work request 139534. The speed sensor is manufactured by
Airpax Corporation, model number 085-101-0005. The D/G was subsequently retested
and declared operable at 2300 on August 31.

Start number 730 for the ESF test was, at that time, the second Valid Failure
within the last twenty valid starts (reference TS Table 4.8-1, page 11 of 11 of
this LER). This TS requires the surveillance testing of this D/G to be increased

from once per 31 daye to once per 7 days. OPS personnel began testing D/G 2B
according to this requirement.

In October, QA personnel were conducting QA surveillance 89-46 of the D/G Logbook.
During the course of this surveillance, an OPS Nuclear Production Engineer
reclassified start numbers 710 and 711 from Invalid Test, Run for Troubleshooting,
to Valid Success. The starting times and load requirements had been met for a
Valid Success.

On November 8 at 1100, following a review of past D/G starts, the OPS Engineer and
an OPS Manager reclassified start number 712 as a Valid Failure. This was a
conservative determination based on the time to reach 4160 volits of 11.07 seconds.
OPS personnel stated they felt the speed sensor was the probable cause of the slow
starts but the exact cause of the damage to the speed sensor or when it occurred
could not be determined.

With start number 712 ceclassified as a Valid Failure, the increased surveillance
should have been started when the fuse failure occurred on July 27, start number
713. The operability test was run on July 30 at 2228, and again on August 29 at
1102. Under the seven day surveillance requirement, the operability test should
have been performed on August 6; therefore, D/G 2B was technically inoperable from
August 6 at 2228, until August 29 at 1102. D/G 2A was inoperable for maintenance
on the D/G from July 31 at 1605, until August 24 at 1745. During part of this
time, Busline 2B was removed from service and declared inoperable at 1130 on August
3. This Busline was restored to service and declared operable at 0759 on August
19.

Conclusion
This event is assigned a cause of Management Deficiency because of Inadequate

Directives. OMP 2-6 does not provide guidance on when post maintenance testing
ends and valid challenges to the D/G begins. OMP 2-6 is written to comply with TS

NRC FORM D684
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and with NRC Regulatory Guide 1.108, Periodic Testing of D/G Units Used As Onsite
Power Systems. Regulatory Guide 1.108 addresses testing of D/G units during plant
preoperational test and periodic testing of D/G units during normal plant
operation.

On July 26, OPS personnel believed they had correctly classified start number 712
on D/G 2B as an Invalid Test, Run for Troubleshooting, following extensive
maintenance. The classification was based on the guidance in OMP 2-6. During a
subsequent surveillance of the D/G Logbook, OPS personnel conservatively decided to
reclassify the start as a Valid Failure. This decision was made because the time
to reach 4160 volts was 11.07 seconds which is greater than the 11.0 seconds
allowed by TS. The surveillance of the D/G Logbook was being performed by McGuire
Quality Assurance personnel in conjunction with OPS personnel. The
reclassification came after extensive discussions over what constituted post
maintenance testing as opposed to valid challenges to the D/G. The decision was
made to conservatively classify the start as a Valid Failure,

T8 4.8.1.1.2, Table 4.8.1, lists the frequency of testing for a D/G based on the
number of Valid Failures. By reclassifying the start performed on July 26 as a
Valid Failure, the surveillance frequency for D/G 2B should have been increased to
once per 7 days when the fuses failed in the Voltage Regulator circuit on July 27.
The surveillance was performed on July 30 at 2228, and again on August 29 at 1102.
D/G 2B was technically inoperable from August 6 at 2228, until August 29 at 1102.
In addition, D/G 2A was inoperable from July 31 at 1605 until August 24 at 1745.
Neither D/G was technically operable between August 6, 1989 at 2228, and August 24,
1989 at 1745, although D/G 2B would have started and assumed the required loads if
needed as shown by the operability test performed on August 29, 1989.

Station personnel involved in the evaluation of this event believe the indicated
slow times to reach 4160 volts following the maintenance on D/G 2B were a result of
the damaged speed sensor discovered on August 31, 1989. A trend of the time to
reach 4160 volts indicates ihe speed seasor was damaged during or immediately
following the maintenance on D/G 2B. The exact cause of the damage to the speed
sensor and the time it occurred could not be determined.

A review of the McGuire Licensee Event Reports for the previous twelve months
revealed no other events involving missed TS surveillances on the D/Gs because of
Inadequate Directives. Eight events did involve missed TS surveillances,
therefore, missed surveillances is recurring.

A review of Special Reports for the previous twelve months shows the failure of the
speed sensor to be a Recurring Problem. As documented in Special Report
2=M89+-0227, this is the fifth speed sensor known to be damaged from apparent
contact with the camshaft gear. Maintenance prccedures have been changed to remove
the speed sensors before removing or replacing the cam shaft bearing shells. This
is documented in PT/0/A/4350/21, D/G Periodic Maintenance, change number 13.

The missed surveillance on D/G 2B is not NPRDS repertable. The failure of the
speed sensor is NPRDS reportable.
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There were no personnel injuries, radiation overexposures, or uncontrolled releases
of radioactive material as a result of this event.

Immediate: None

|
1
|
|
\
|
|
CORRECTIVE ACTIONS:
l
Subsequent : 1) The damaged speed sensor was replaced.
{
2) PT/0/A/4350/21, D/G Periodic Maintenance was changed to remove
the speed sensor before removing or replacing cam shaft bearing
shells.

3) IAE personnel changed procedure IP/0/A/3250/16A, D/G Speed
Switch Calibration, to increase the gap between the camshaft
gear :nd the speed sensor.

Planned: 1) Maintenauce personnel will conduct a test at the next available
D/G outage to determine how the speed sensor is being damaged
by the camshaft gear. Measurements will be taken to determine
if the camshaft gear has sufficient movement to make contact
with the soeed sensor.

2) Operations personnel will revise Operations Management
Procedure 2-6, Diesel Generator Logbook, to provide better
guidance on classifying D/G starts. This will include post
maintenance testing.

3) IAE personnel will reset the gap between the speed sensor and
the camshaft gear on all McGuire D/GCs.

SAFETY ANALYSIS:

During the time that Busline 2B and D/G 2A were out of service for maintenance, and
D/G 2B was technically inoperable, the TS requirement to have one D/C operable
during Modes 5 and 6 was not met. Offsite power was available for the entire time
through Busline 2A. If this offsite power supply had been lost, D/G 2B was capable
of starting and assuming the required loads as documented by the operability
surveillance test performed on August 29, 1989. The damaged speed sensor may have
indicated a slow start time but the D/G would still function to supplv emergency
power. Also, an additional source of power was available from Unit 1 by way of a
crosstie between the 4160 volt distribution centers. This source could have been
manually aligned to Unit 2 by the OPS personnel. This source is described in the
Final Safety Analysis Report, Section 8.2.1.4.1., Offsite Power System Operaticnal
Description.

e
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sources to

occurred.

In Modes 1, 2, 3, and 4, TS 3.8.1.1 requires both D/Gs and bo*n cffsite power

be operable. Major maintenance is not performed during these modes of

operation; therefore, the problem of post maintenance testing would not have

Major maintenance would require the unit to be in Modes 5 or 6.

The health and safety of the public were not affected by this incident.
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SEQUENCE OF EVENTS

7/6/89 cece Unit 2 entered Mode 5.

7/9/89 1535 D/G 2B started to deplete the day tank level.

7/10/89 1750 Unit 2 entered Mode 6.

7/10/89  thru Extensive maintenance was performed on D/G 2B.

7/19/89

7/19/89 1729 Unit 2 core reached No Mode, core unloaded.

7/25/89 0853 D/G 2B began start no. 705 for post maintenance testing = Run 5

min. at no load condition.
1352 D/G 2B began start no. 706 = 15 min. at no load.
1448 D/G 2B began stait no. 707 = 30 min. at no load.
1559 D/G 2B began start no. 708 = 30 min. at 400 KW
= 30 min. at 1000 KW.

1745 D/G 2B began start no. 709 - 1 hr. at 2000 KW,
1930 D/G 2B began start no. 710 = 30 min. at 2000 KW

2 hrs. at 3000 KW.

2323 D/G 2B began start no. 711 = 2 hrs. at 3600 KW.
7/26/89 0249 D/G 2B began start no. 712 = 14 hrs. at 3000 KW, Start time
11.07 sec.
~0800 W.R. 136725 was issued to correct cause of slow start.
~2000 IAE recalibrated speed switches.
7/27/89 0237 D/G 2B began start no. 713 for 24 hour run.
~2015 D/G 2B experienced voltage control failure.
2024 D/G 2B was manually tripped.
7/28/89 cone IAE discovered and replaced blown fuse in voltage regulator
circuit.

s
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D/G 2B began start no. 718 for 24 hour run.

D/G 2B began start no. 725 for operability test.

D/G 2B was declared operable,

Unit 2 entered Mode 6 - fuel load commenced.

D/G 2A was declared inoperable and tagged for maintenance.
Busline 2B was tagged and declare inoperable for maintenance.
Unit 2 entered Mode 5.

Busline 2B was restored to operable.

D/G 2A was restored to operable.

D/G 2B was declared inoperable and tagged for D/G battery
replacement.

D/G 2B began start no 729 for operability test.
D/G 2B was declared operable.

D/G 2B began start no. 730 for ESF test. Time to 4160V 11.024
sec,

D/G 2B was declared inoperable.
ESF test was completed satisfactorily

Mechanical Maintenance, IAE, and OPS personnel met on slow
starts of D/G 2B,

D/G 2B Speed sensor was discovered damaged and replaced.

D/G 2B was declared operable.
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5 NERATOR TEST SCHMEDULE

NUMBER OF FAILURES

NUMBER OF FAILURES IN IN LAST 100 VALID

LAST 20 VALID TESTS* TESTS* TEST_FREQUENCY
<1 <4 Once per 31 days
> " > 8 Once per 7 days

*Criteria for determining number of failures and number of valid tests shall
be in accordance with Regulatory Position C.2.e of Regulatory Guide 1.108,
but determined on a per diesel generator basis.

For the purposes of determining the required test frequency, the previous
test failure count may be reduced to zero if a complete diesel overhaul to
1ike=new conditions is completed, provided that the overhaul including appro-
priate post-saintenance operation and testing, is specifically approved by
the manufacturer and if acceptable reliabiiity has been demonstrated. The
reliability criterion shal) be the successful completion of 14 consecutive
tests in a single series. Ten of these tests shall be in accordance with
the routine surveillance requirements of Specifications 4 8.1.1.2.2.4 anc
4.8.1.1.2.2.5; the remaining four tests in accordance with the 184-day
requirements specified in the footnote to Specification 4.8.1.1.2.2.4 and
Specification 4.8.1.1.2.2.5. If this criterion is not satisfied during the
first series of tests, any alternate criterion to be used to transvalue the
failure count to zero requires NRC approval.

**The associated test frequency shall be maintained until seven consecutive
failure free demands have deen performed and the number of failures 'n the
last 20 valid demands has been reduced %o one.
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