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ﬁican Electri? Pawer
_ ‘. Service Corporation . ‘

LA : 1 Riverside Plaza
Columbus, OH 43215
614 223 1000
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AMERICAN
ELECYRIC
FOWER

AEP:NRC:0916AG

Donald C. Cook Nuclear Plant Unit 2

Docket No. 50-316

License No. DPR-74

ADDITIONAL INFORMATION ON SURVEILLANCE INTERVAL
EXTENSIONS FOR UNIT 2 CYCLE 6

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

Attn: T. E. Murley

December 23, 1987

Dear Dr. Murley:

This letter responds to requests for additional information made by
your staff during a telephone conversation on December 18, 1987.
Specifically, we were asked to provide supplemental information
regarding the diesel generator surveillance interval extensions
that we requested in our letter AEP:NRC:0916AE, dated

Octobexr 28, 1987. The information requested is contained in the
attachment to this letter.

This document has been prepared following Corporate procedures
which incorporate a reasonable set of controls to ensure its
accuracy and completeness prior to signature by the undersigned.

Sincerely,

M. P. Alexich
Vice President
cm
Attachments
cc: John E. Dolan
W. G. Smith, Jr. - Bridgman

R. C. Callen
G. Bruchmann
G. Charnoff

NRC Resident Inspector - Bridgman
A. B. Davis - Region III
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Attachment to AEP:NRC:0916AG

Supplemental Information Regarding Diesel Generator
Surveillance Interval Extensions




Answers to NRC Questions of 12/18/87
Regarding Cook Nuclear Plant Emergency Diesel Generator
Surveillance Extensions

Problem Areas from Past Inspections

Completed packages of Maintenance Procedure MHP 4030STP.046
(Emergency Diesel Generator System 18-month Inspection) were
reviewed for identified equipment deficiencies by the Plant
Maintenance Department on 12/18 and 12/21/87. ©Packages from
the previous 5 inspections for the Unit 1 diesels, and from
the previous 4 inspections for the Unit 2 diesels, were
reviewed.

The vast majority of these deficiencies were in the category
of minor gasket leaks. These leaks are judged to have had
no effect on the operability or reliability of the affected
diesel generator. The other categories were:

1. Broken intake or exhaust valve springs (5
occurrences)

2. Failed valve lifters (6 occurrences)

3. Re-torquing of a cylinder head bolt and a
foundation bolt (1 occurrence each)

4. Crankshaft deflection out of specification
(4 occurrences all in 1984 or earlier)

5. Missing nut or lockwire (1 occurrence each)

6. Injector failure or popping pressure out of
specification (3 occurrences)

7. Main bearing found worn upon inspection
(1 occurrence)

These items would all fit in the category of routine
maintenance.

Emergency Diesel Generator Manufacturer's Recommendation on
Surveillance Interval Extension

The Cook EDGs were manufactured by Worthington Compressor
Co. of Buffalo, NY. The company was merged with
Dresser~Rand of Painted Post, NY in 1987.

Dresser-Rand technical personnel were contacted by AEPSC on
12/21/87. They stated that extending the interval of the
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surveillance inspections until June, 6 1, 1988 should cause no
problems. They also stated that no additional inspections
were recommended for the interim period from January 1 to
June 1, 1988.

As a point of reference, the manufacturer's standard
recommendation calls for an inspection of similar scope
every 4000 hours of operation. This recommendation applies
to diesels in continuous operation and is therefore not
directly applicable to the Cook EDGs. For comparison, the
Cook Unit 2 EDGs have each incurred approximately 1500 total
hours of operation.

Emergency Diesel Generator Reliability

Reliability for the last 100 starts is 100% for 2AB diesel
and 99% for 2CD diesel. '

Effect on Blackout Tests

Extension of the surveillance inspection interval should not
affect the ability of the EDGs to successfully perform the
blackout tests specified in the Technical Specifications.

The main problem area of past blackout tests has been in the
area of load rejections. During a full load (3500 kw)
rejection, approximately 80% of the Technical Specification
overspeed margin (7.5%) had been used. The amount of
overspeed margin used in subsequent tests has been reduced
to approximately 55% by tuning and adjustment of the
governor, and of fuel rack linkages. We believe this
problem to be corrected, however, it is not considered
relevant to the extension of the surveillance interval since
these components are not subjected to substantial wear or
degradation.

Results of Last Inspection

The most recent 2AB EDG inspection was completed on 5/3/86.
No major problems were found. One main bearing that was
inspected was found to be worn on the lower half. The
bearing was replaced.

The most recent 2CD EDG inspection was completed on 6/3/86.
No major problems were found during the inspection.
Following the inspection, during a post-maintenance test
run, a main bearing failure occurred. This failure caused
damage to the crankshaft and bise. The engine was rebuilt
with new parts and tested successfully.
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Design and Operational Changes to Enhance Main Bearing

Reliability

Two main bearing failures have occurred on the Cook EDGs
since initial criticality of Unit 1 in 1975. The failures
have never been attributed to a specific cause or’ causes.
Several improvements in the areas of design and operation
have been or will be implemented:

1.

2.

Improved method of checking crankshaft web
deflection. (Completed)

Reducing oil sump temperature from 165F to 145F.
(Completed on Unit 1)

Installation of a main bearing metal temperature
indication/high temperature trip system.
(Completed on Unit 1)

Elimination of Tech Spec requirement to run EDG at

3850 kw (10% overload) for 2 hours during the post-
maintenance 24-hour run prior to blackout testing.

(Completed on Unit 1)

Change in the maintenance procedure to ensure that
the bottom half, as well as the top half, is
inspected any time a main bearing assembly is
opened for inspection. (Completed)

Change to Tech Spec to allow "slow" starts for most
surveillance starts, consistent with manufacturer's
recommendations and Generic Letter 84-15.

Installation of an improved-design center main
bearing. This design will improve the load-carrying
capability of the bearing and improve the oil supply
to the predominantly-loaded area of the bearing.

G. D. Hines
12/22/87







SURVEILLANCE TEST DUE DATES

1. Maintenance Inspection (T/S 4.8.1.1.2.c.1)

Due Date Approximate Length
Diesel Last Test Date (including 25% grace) of Extension
2AB 05/03/86 03/18/88 3-1/2 months
2CD 06/03/86 04/18/88 2-1/2 months

2. Blackout Testing (T/Ss 4.8.1.1.2.c.2 through 4.8.1.1.c.12)

Due Date Approximate Length
Diesel Last Test Date (including 25% grace) of Extension
2AB 07,/01/86 05/16/88 1-1/2 months
2CD 07/01/86 05/16/88 1-1/2 months

*Assumes that the fuel is unloaded from the core on July 1, 1988,
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SPECIFIC DIESEL GENERATOR RELATED

¢ - TECHNICAL SPECIFICATION EXTENSIONS

The diesel-generator related Technical Specifications which we are
requesting extensions for are listed below:

I/8 Test
4.8.1.1.2.C.1 Diesel generator inspection per

manufaccu;er's recommendations.
4.8.1.1.2.€.2 - 4.8.1.1.2.C.12 Diesel generator "blackout" testing

4.8.1.2 Mode 5 and 6 reference to Technical
Specification 4.8.1.1.2,

4.4,11.3 PORV and block valve emergency
power supply.

4.7.4.1.b ESW automazic valve actuation.

The relevant Technical Specification pages, with the specific extension
Technical Specifications circied, are attached for the reviewer’s
convenience.




3/4.8 _ELECTRICAL POWER SYSTEMS

3/4.8.1 A.C. SOURCES
OPERATING

LIMITING CONDITION FOR QPERATION

3.8.1.1 As a minimum, tne following A.C. electrical power sources shall
be OPERABLE:

a. Two’physically independent circuits between the offsite trans-
mission network and the onsite Class 1E distribution system, and

b. Two separate and independent diesel generators each with:

1. A day fuel tank containing a minimum volume of 70 gallons
of fuel,

2. A separate fuel storage system containing a minimum volume
of 42,000 gallons of fuel, and ‘

3. A separate fuel transfer pump.

APPLICABILITY: MODES.1, 2, 3 and 4.

ACTION:

a. With either an offsite circuit or diesel generator of the above
required A.C. electrical power sources inoperable, demonstrate
the OPERABILITY of the remaining A.C. sources by performing
Surveillance Requirements 4.8.1.1.1.a and 4:8.1.1.2.a.4 within
one hour and at least once per 8 hours thereafter; restore at
least two offsite circuits and two diesel generators to OPERABLE
status within 72 hours or be in at least HOT STANDBY within the
next 6 hours and in COLD SHUTDOWN within the following 30 hours.

b. With one offsite circuit and one diesel generator of the above
required A.C. electrical power sources inoperable, demonstrate
the OPERABILITY of the remaining A.C. sources by performing
Surveillance Requirements 4.8.1.1.1.a and 4.8.1.1.2.a.4 within
one hour and at least once per 8 hours thereafter; restore at
least one of the inoperable sources to OPERABLE status within 12
hours or be in at least HOT STANDBY within the next 6 hours and
in COLD SHUTDOWN within the following 30 hours. Restore at
least two offsite circuits and two diese] generators to OPERABLE
status within 72 hours from the time of initial loss or be in at
least HOT STANDBY within the next 6 hours and in COLD SHUTDOWN
within the following 30 hours.

D. C. COOK - UNIT 2 3/4 81




ELECTRICAL POWER SYSTEMS

ACTION (Continued)

Ce

With two of the above required cffsite A.C. circuits inoperable,
demonstrate the OPERABILITY of two diesel generators by performing
Surveillance Requirement 4.8.1.1.2.a.4 within one hour and at least
once per 8 hours thereafter, unless the diesel generators are already
operating; restcre at least one of the inoperable offsite sources to
OPERABLE status within 24 hcurs or be in at least HOT STANDBY within
the next 6 hcurs., wWith only one offsite source restored, restore at
least two offsize circuits to CPERABLE status within 72 hours from time
of initial less cr be in at least HCT STANDBY within the next 6 hours
and in COLD SHUTDCWN within the £following 30 hours.

With two of the akove reguired diesel gernerators inoperable,
demonstrate the OPERABILITY of two cffsite A.C. circuits by performing
Surveillance Requirement 4.8.1.1.1.a within one hour and at least once
per 8 hours thereafter; restore at least one of the inoperable diesel
generators to CPERABLE status within 2 hours or be in at least HOT
STANDBY within the next 6 hours and in COLD SHUTDOWN within the
following 30 hcurs, Restore at least two diesel generators to OPERABLE
status’ within 72 hours from time of initial loss or be in least HOT
STANDBY within the next & hours and in COLD SHUTDOWN within the
following 30 hours.

SURVEILLANCE PEQUIREMENTS ‘

4,8.1.1.1 Zach of the above‘:equired independent circuits between the offsite ,

transmission network and the cnsite Class iE dis=zvidbution system shall be:x

a.

b.

-

Determined OPERABLE. at least cnce per 7 davs by verifying correct
breaker alignments, indicated power availability, and

Demonstrated CPERABLE at least once per 18 months by transferring the
unit power scurce automatically from the normal auxiliary source to the
preferred reserve source and by transferring manually to the alternate
reserve source,

4.8.1.1.2 Each diesel generator shall be demonstrated OPERABLE:*

a. In accordance with the frequency specified in Table 4.8-1 on a
STAGGERED TEST 2ASIS by:
1. Verifying =he fuel level in the day fuel tank.
2. Verifying the fuel level in the fuel storage tank.
* The provisions of 3Specification 4.0.6 are applicable. ‘

3. C. CCCK = UNIT 2 3/4 8-2 Amendment No. 78
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ELEC«RIrAL POMER SYSTEIMS

SURYVEILLANCE RETUIREMENTS {Continued)

<he Tuel transfer pump can be started and
wel from the storage system to the day tank.

4, Yeriiving the diesel starts from ambient condition and
i t0 at least 314 rpm in < 10 seconds.

5. Verifying the generator is loaded to > 1750 kw, and
operates Tor > 60 minutes and verifying that the
generator output dreaker to the emergency bus is
OPERABLE.

6. Verifying the diesel generator is aligned to provide
stancby pewer to the associatad emergency busses.

b, At least once per 92 days by verifying that a sample of diesel
fuel frcm the fuel storage tank obtained in accordance with
ASTM-0273-6% is within the acceptable limits specified in
Tabie 1 o7 ASTM-5975-74 when checkzd for viscosity, water and
sediment,

|

(é) At least once per 13 months during :znutdown by:

(3)> Subjecting the diesel to an isspection in accordance with
proceaures prepared in conjunction with its manufacturer's
recommendations for this class of standby service.

W

(g) Verifying that the automatic sequence timing rnlays are
QPSRABLZ with each lcad sequence lime within * 5% of its
required value and that each load is sequenced on within
the design allowable time limiz.

(i) Verifying the generator capadbiiity to reject a load of >
600 kw wnile na1nta1n1ng voltage at 4160 + 420 volts and
frequency at 60 + 1.2 Hz,

(i) V°r1'/1ng the generator capa0111gj to reject a load of
3500 “w without exceeding 75% of the difference between

ncminal speed and the overspeed trip setpoint.

5.) Simulating a loss of offsite pcwer by itself, and:

a; Verifying de-energization of the emergency busses
and load shedding from the emergency busses.

D. C. COOK ~ UNIT 2 3/4 8-3
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v SURVEILLANCE RECUIREIMINTS (Continued)

®

0. C. coox - unit 2 3/4 8-3a

b) Verifying the diesel starts from ambient condition

on the auto-start signal, energizes the emergency
busses with sermanedtly connected loads, energizes ,
the auto- cg"nec:ed shutdewn loads thrcugh the load
sequencar and sgeratas for » 5 minutes while its
generater is lcaded with the shutdewn loads.

Verifying that 2a 2a £SF-.actuation tast signal (without

loss of offsita power) the diesel generator starts on

the auto-star: signal and ope'ahes on standby for > 5
-minuteas.

Verifying that cn a simulated loss of the diesel gener-
ator (with offsits ocwer not available), the loads are
shed from the emergency busses and that subsequent
loading of the dizsel genaraisr is in accordance with
design regquirements,

Simulating a loss of offsita power in conjunction with
an ESF actuation tast signal, and

a) Verifying de-2n2rgization of the emergency busses
T and lcad shedzing from the emergency busses.

b) Verifying the diesel starts friam ambient condition
the auta-start signal, enar3-ias the emergency
busses with ?e.nanen;lf connect:d loads, energizes
the auto-connected emergency {::zident) loads through
the load sequencar and operat2s for > 5 miautes while
1ts generator is ioaded with tna2 emergency loads.

"0
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-
o
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c) Verifying that on diesel generator trip, the loads
are shed from the emergency buses and the diesel
re-starts on the auto-start signai following manual
resetting of the diesel trip lockout relay, the
emergency buses are energized with permanently
connected 1oads, the auto-connectzd =mergency loads
are energized ;hrough the load sequencer and the
diesel operates for >5 minutes whiis ils generator

is loaded with esmergency iocads.

d) Yerifying that all diesel generater trips, except
engine overspeed and generator d1‘°erential, are
automatically bypassed upen loss of voltage on the
emergency bus and/or safaty injection aciuaticn
signal.

Yerifying the diasal generator operatss for at laase 24

nours. Ouring the first 2 hours of this tast, the

diesel generator shall be lcaded to 3830 hw and during

the remaining 22 hours of this test, the dizsel qenerator
shall be loaded to 2S00 kw. Within S minutes after com-
pieting this 24 hour tast, repeat Specification $.8.1.1.2.2.5.

Anendnent o, 22, Ueit ?




ELECTRICAL POWER SYSTIMS

SURVEILLANCE REQUIREMENTS (Continued)

@ Yerifying that the auto-connected loads to each diesel
generator do not 2xc2ed the 2 hour rating of 3850 kw.

(11) Verifying the Ziesal generator's capability to:

a)  Synchronize with the offsite power source while the
generator is loaded with its emergency loads upon a
simuiatad restoration of offsite power.

b) Transfer its loads to the offsite power source.
c.) Proceed through its -shutdown sequence.

(li) Verifying that with the diesel generator operating in a
test moda, 3 simulated safety injection signal overrides
the test mode by (1) returning the diesel generator to
standby operaticn and (2) automatically energizing the
emergency 19%ads with ctfsite pcwer,

d. At least c¢cnce per 10 years or after any mc:ifications which
could arfect diasel generator intardepencs~ce by starting. both
diesel generators simultaneously, during shutdown, and verifying
that both diesei generators accelerate to 2t least 514 rpm in
< 10 seconds.

1.8.1.1.3 Recorts - Ail diesel generator failures, valid or non-valid,
5hall Be reportea to the Commission pursuant to Specification 6.9.1. If
the number of failures in the last 100 valid tests (on a per nuclear
init basis) is > 7, the report shall be sucpliementec %o include the
additional informaticn recommended in Regulatory Position C.3.b of
Requlatory Guide 1.108, Revision 1, August 1977,

0. C. COOK - UNIT 2 3/4 8-4




ABLE 4.3-1
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Number of Faiiures 'n

Last 100 valid Tzages~ Test Freauency
<1 t least once per 31 days
2 At least once per 14 days
3 At least once per 7 days
>4 . At least once per 3 days
= * Criteria for zetaermining number of fai®.ras and number of valid
PO tasts shall Se in accordance with Regui:z:2ry Position C.2.e of
’ Pequlatery %uide 1.108, Revision 1, Augu:z: 1977, where the last
100 tests are deatarmined on a-per nucizz~ Jnit basis.
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RELIEF VALVES . QPERATING

LIMITING CONDITION FOR 035RarroN

3.4.11 Threa powar operacted relief valves (PORVs) and their associated block
valves shall be QPERASLE,

APPLICABITITY: MODES :, 2, and 3.
ACTION:
*
a. 20RVs incperable:
1. With one PCRV inoperadle,

within 1 hour eaicher restore the PORV to QOPERABLE status
or close the associlated block valve and remove power fronm
the block valve; ocherwisa be in at least HOT STANDBY
within che nexz 6 hours and in COLD SHUTDOWN wichin che
following 30 hours.

2. With two PCRVs inoperable,
within 1 hour either restore at leasc one PORV to
OPZRA3LE status or close the associated block valves and
remove power from che block valves; restore at least one
PORV to OPERABLZ stactus within the following 72 hours or
be in HOT STANDBY within the rex:z 6 hours and in COLD
SHUTDOWN within che £following 30 hours,

3. With ghree P0RVs inoperable,

within 1 hour either restore ac least one of the PORVs to
OPERA3LE status or close their associated block valvas
and remove power Zrom the block valwves and be in HOT
STANDBY wichin the next 6 hours and COLD SHUTDOWN wicthin
the following 30 hours.

b. Block valves inoperable:*
1. With oge block valve inoperable,

wichin 1 hour either (1) restore the dblock valve to
OPERASLE status, or (2) close the block valve and ramove
power from the block valve, or (3) close the associated
PORV and remove power from the associated solenoid valve;
otherwise, be in at least HOT STAVDAY within the next 6
hours and in COLD SHUIDOWN within the following 30

hours.

* PORVs isolated to limis RCS leakage chrough their seats and the block
valves shut to isolace this leakage are not considarad inoperabla.

D. C. COOR - wTT 2

3/6 4-32 AMINTMENT NO. 82
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LIMITING CONDITION FOR OPERATION (Consipued)

2. With two_or more »lock vaives inoperable,
wicthia 1 hour either (l) restore a zotal of at least two
block valves to OPERABLE status, or (2) close the bloeck
valves and remove power f£rom the block wvalves, or (3)
close the asscciated PORVs dnd remove power froam ctheir
associated sclannid valves; and apply the portions of
ACTION a.2 or a.3 2bove for inoperable PORVs, relating co
OPERATIONAL MODE, as appropriate.

. . NP
c. With PORVs and Slock walwes not in che same line inoperabie,

within 1 hour eicher (1) rescore
or (2) close and de-energize the
Apply the portions of ACTION a.2
OPERATIONAL MCDE, as appropriace
unavailable.

d. The provisions of Specification 3.0.4

the valves to OPERABLE seaczus
other valve in each line.

or a.3 above, relating to

for two or cthree lines

are not-:applicable.

SURVETLLANCE REQUIRIMENTS

4.4.11.1 Each of the three PCRVs shall be demonscr:-ed OPERABLE:

a. At least once per 31 days by performance :I a CHANNEL FUNCTIONAL
TEST, excluding wvalve operation, and

b. At least once per 18 months by performance of a CHANNEL
CALIBRATION. )

4.4,11.2 Each of the three block valves shall be demonstrazed OPERABLE at
least once per 92 days by operating the valve through one complete cycle of .
full ‘travel. The block valve(s) do not have to be tesced when ACTION
3.4.11.a or 3.4.11.c i3 applied.

44.46.11.3) The emergency power supply for the PORVs and block valves shall be

demonstrated OPERABLE at least once per 18 months by operating the valves
through a complete cycle of full travel while the emergency buses ars
energized by the onsite diesel generators and onsits plant batteries. This
testing can be perfosmed in conjunction with the requirements of
Specifications 4.8.1.1.2.¢c and 4.8.2.3.2.4d.

* PORVs isolated to limit RCS leakage through their seats and the block
valves shut to isolate cthis leakage are not considered inoperable.

AMENDMENT NO. 82

D. C. COOK - UNIT 2 3/64 4-33
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3/4.7.4 SSSENTIAL SZAVICE WATEIR SYSTE

LIMITING CONDITIOM F3R 9Q223AT:CN

3.7.4.71 At least <wo inderencdent essential service water 100ps shail
be CPERABLE.

APPLICABILITY: MODES 1, 2, 2 and &.

ACTION:

With only one servica watar loop OPESRABLE, restore 'at least two Toops
to OPSRABLE status within 72 hours or be in-at least HOT STANDSY within
the next 6 hours and in COLD SHUTSOWN within the following 30 hours.

_JAt Teast two essential service watz~ “20ps shail be demonstrated

a. At least once per 31 days by verifying that each valve (manual,
power operated or automatic) servicing safety related equip-
ment that is not locked, sealed, or 2tnerwisa secured in
position, is in its correct sosition.

(::) At least once’ per 18 months during snutdown, Sy verifying that
each automatic valve servicing satfesy reiated equicment
actuates to its correct position on 2 Safaty Injection test
signal.

D. C. COOK - UNIT 2 /4 7-13




