Mailing Address

Alabama Power Company
600 North 18th Street

Post Oftice Box 2641
Birmingham, Alabama 35291

Telephune 205 723-8081
F. L. Clayto., Jr

Semior Vice President

- ot e s Alabama Power

October 14, 1981

Docket Nos. 50-348
50-364

Director, Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Attention: Mr. S. A. Varga
Gentlemen:

Joseph M. Farley Nuclear Plant - Units 1 and 2
Diesel Generator Task Force Report

In accordance with Enclosure 3 to your July 31, 1981 letter granting
a temporary one-time Technical Specification change, the subject report
is he-eby submitted as Enciosure 1. This report addresses all action
items of NUREG CR-0660. The recommendations contained in this report
are being implemented on an expedited basis.

A proposed change to the Farley diesel generator Technical Specifi-
cations has been deve'oped by Alabama Power Company and will be submitted
by separate letter. This change is intended to improve diesel reliability
by providing for more appropriate testing to verify operability and
providing sufficient opportunity for preventive and corrective maintenance.

The repair report related to the Diesel 1C failure is complete and
will be submitted via separate letter in the near future.

If there are any questions, please contact us.

Yours ve ry. trﬁ[
Lf/; S ((/

F Ls Clayton Jr

FLCIr/OWK: de 2 oM
A
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. Trowbridge
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Intracompany
Correspondence

Alabama Power

NT-81-1232

J. M. Farley Nuclear Plant
Diesel Generator Reliability ate September 25, 198]
Task Force Report

From R, L. George

Mr. R. P. McDonald A Nuclear Generation
Nuclear Generation

In accordance with the directions of your letter of
May 5, 1981, the Diesel Generator Task Force initial recom-
mendations were submi.ted on June 24, 1981. Subsequently, the
Task Force has now finalized such recommendations. These
recommendations covering the following areas are hereby
submi .ted:

Desic Improvement - Attachment |

Operational and Maintenance - Attachment 2
raseline Information Related to FNP D/G -

Attachment 3

Guidelines for Determining D/G Test Failures -
ttachment 4

Comparison of Task Force Actions which Address
NUREG/CR-0660 Recommendations

It is recommended that the proposed information/instruction
be implemented in these areas promptly in order that greater
reliability of the diesels be realized. This information should
be implemented in the form of training lecture updates; procedures

r

for D/G operation and maintenance; changes to utilization and
classification of plant maintenance personnel; and design
modifications.

In addition to the information provided above, it is
recommended that the Task Force finalize its review of D/G
technical specifications. Currently, a D/G may only be in-
operable for eight hours without starting the other diesel
generator set for that unit. FNP D/G's are required to start
and attain voltage and frequency within ten seconds while D/G's
at other nuclear sites are required to start within 12 to 15
seconds. The Task Force proposes to complete its indepth study
an. provide recommended draft D/G specifications with justification
to you by October 5, 1981.
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If there are any questions or comments, please advise.

R L. Glege

Task Force Leader

OWK:bs

cc: Mr. H. 0. Thrash
Mr. 0. D. Kingsley, Jr.
Mr. W. G. Hairston, III
Mr. W. B. Shipman
Mr. D. N. Morey
Mr. 0. W. Kennamer
Mr. H. Ebskorn

Mr. Roy Lyons

Mr. F. D. Kuester

Mr. J. W. Tangye - Colt Industries
R-TYPE A4.04

ATTACHMENT I - V

APPENDICES A - F




ATTACHMENT 1
DESIGN IMPROVEMENT ITEMS

Inside the day tank, extend the excess fuel 0il header return pipe below the

Tow level alarm level to preciude loss of fuel header prime via check valve
leakage.

PCR 81-1005 and 81-2047

This action will prevent loss of fuel header prime and preclude engine slow
starts presently being experienced.

Change the 38TD8-1/8 fuel 0il header low pressure alarm setpoint from 10 psig
to 15 psig to provide a greater time margin for shifting the duplex filter.

PCR_81-1006

The 10 psig alarm point is too close to the minimum acceptance fuel header
pressure of 8 psig.

Change out the Tube 0il filter and strainer pressure gauges with differential
pressure gauges and install D/P gauges on the PC-2V rocker arm lube o0il filters.

PCR 81-1007 and 81-2048

This change will provide continuous indication of differential pressure on
all lube 0il filters and strainers.

Change the %Fcket water keep warm system low temperature al>rm setpoint from
F

90°F to 105°F.
PCR 81-1008 ané £1-2048

The alarm setpoints are being chenged because the normal opevating
temperature was changed from 110°F to 120°F on Colt's recommendation.

Install constant vents on the PC-2V Jacket water pumps to preclude air binding.
PCR 81-1009 and 81-2050

Provide means for venting pumps after Jacket water system drain and fil)
operations.

Upgrade the 387D8-1/8 turbocharger water relief valves which have a setpoint
of 25 psig with ones that have a setpoint of 40 psig.

PCR 81-1010

Change out of the original valves is recommended because of seat leakage
problems. -
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10.

11.

12.

13.,

Upgrade starting air compressor discharge check valves with ones designed for
higher temperatures.

PCR 81-1012 and 81-205?

Currently installed valves are not designed for the current system operating
temperatures.

Rework the muffler thermal insulation and/or remove roofing materials to
correct fire hazard.

PCR 81-1011 and 81-205]

Roofing materials adjacent to the muffler are a potential fire hazard.

Upgrade the starting air inlet filter elements to reduce the amount of rust
and scale introduced into skid equipment.

PCR 81-1012 and 81-2052

The purpose of this change is to reduce the maintenance frequency on air
start control valves and filters.

Change out the 38TD8-1/8 crankcase pressure shutdown switch with one having a
range that will permit & 1.0" water shutdown setpoint.

PCR 81-1013

R change in the shutdown setpoint from 0.5" to 1.0" water pressure is recommended
in order to provide a higher (safer) engine shutdown in the test mode.

Install a continuous Tubrication system on the 38TD8-1/8 engines.

PCR 81-1014

This system will keep the lower crankshaft bearings Tubricated and reduce the
time it takes oil to reach the upper crankshaft bearings during engine starts.

Reset the Tow lube 0il pressure alarm to 10 psig below normal operating pressure
with maximum allowable strainer and filter differential pressure.*

PCR 81-1015 and 81-2053

These engines should not be operated near the low lube 0il1 shutdown pressure.
The Tow lube 0i1 alarm point should be increased to provide advanced warning
of Tube o0il strainer and filter problems.

Change the PC-2V jacket water system control orifices to provide a pump
differential pressure of 47-53 psig to ensure adequate cooling water flow to
the turbocharger.

* Since this parameter has been included on the diesel generator
operating logs and the strainers are being equipped with diff-
erential pressure gauges, this change was not deemed necessary.




13.

14.

tachment 1 - 37~ 3

15.

16.

17.

18.

19.

PCR 81-1016 and 81-2054

Currently the system is operating at » differential pressure of about 33 psid.
As designed the system may not be providing adequate cooling water flow to
the turbochargers.

Increase the mesh of the fuel oil storage tank discharge strainer elements
and provide a means for blowdown external to the valve box.

PCR 81-1017

This will reduce the amount of debris transfered to the day tank.

Install physical protection of engine instrumentation where needed (e.g.:
PC-2V high Tube 0i1 temperature detector).

PCR 81-1021 and 81-2056

This will provide protection to instruments subject to physical abuse.

Provide a portable lube oil storage tank with the capacity of a PC-2V sump
to facilitate maintenance.

PCR 81-1018

This tank will aid in the drainage of engine oil sump.

Provide equipment to facilitate transfer of lube 0il containers within the
diesel building.

PCR 81-1018

Currently lube oil! drums can only be transported by physical force with no
mechanical assistance.

Provide positive vzlve position indication on the main control board for
the D/G service water inlet and outlet valves.

PCR 81-961

Such valve position will provide positive indication of this vital parameter
on the main contrnl board.

Evaluate fuse protection in all control instrumentation and voitage control
circuits considering circuit current requirements and troubleshoot blown fuse
problem in potential transformer circuits (PT1-PT4).

PCR 81-1022 and 81-2055

Control circuit fuse failure have caused the engines to trip on overspeed
and loss of yenerator voltage control.
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20.

Remove the diodes in the DC power supply circuit for the motor in the motor
operated potentiometer.

PCR 81-1020 and 81-2057

2.

Since the power supply is DC, tne diode bridge is not required.
Malfunctioning of the diode could cause a short circuit of the power supply.

Provide design correction recommendation for the D/G load sequencer timers
and review the technical specificaticon D/G 10 second start time requirement.

PCR 81-1019 and 81-2058

-

Determine if the D/G 10 second start time requirement can be lengthened and
action neczssary to ensure the repeatability of the load sequencer timers.

Provide the design and equipment specifications for an off-skid lube o0il
cleaning system.

PCR 81-1030 and 81-2065

23.

Installation of a lube 0il cleaning system would extend the service life of
the lube 0il filters and strainers.

Provide the specifications for a pertable steam or high pressure water unit
for cleaning lube 0il :z<rainer elements.

PCR 81-1030 and 81-2065

24.

This will provide an effective method for cleaning strainer elements.

Provide the design for spare strainer element storage containers.

PCR 81-1030 and 81-2065

This will provide protection against element oxidatien and physical damage.

Change out the service water low pressure alarm and pressure gauge for a
low differential pressure alarm and differential pressure gauge.

PCR 81-1C31 and 81-2066

This will provide positive indication of service water flow through the
heat exchangers.




3.

ATTACHMENT 11
OPERATIONAL AND MAINTENANCE
TASK FORCE RECOMMENDATIONS

Establish a dedicated maintenance group responsible for all routine, praventive
and corrective engine maintenance and for trending and evaluating operating data.

The cize of the current maintenance force precludes eacn member from being
thoroughly trained in diesel maintenance. Currently, mechanics are drawn from
the "pool" as needed and may not be familiar with the task to be performed.

This could lead to unnecessary down time and may require a trained foreman to

be available at all times to direct each detail of the task. A dedicated

support group, thoroughly trained on the unique features of the diesel generators,
would precipitate a measurable increase of component reliability.

Complete overdue preventive maintenance within operational restrictiuns.

Due to the diesel availability requirements, not all scheduled maintenance
has been performed. Diesel maintenance should be scheduled during outages
to recuce the impact on two unit operations. ' .

Establish and meintain an appropriate calibration program for D/G instruments.

Diesel generator operability and protection depenc- on the proper furctioning
of its instrumentation. Currently such instrument:; do not appear ‘«w be within
the scope of an adequate qualification program.

Monitor the emergency powe board during D/G load tests.

Since diesel Jcad tesis are conducted with the generator i+ parallel with other
sources, the Joad will fiuctuate and could exceed the diesel generator rating
resulting in damage to the engine or generator.

Operations conduct turnover on D/G status during shift change.

Maintenance work usually concludes near the end of shift which results in the
on coming operations shift performing the diesel testing. In addition,
important D/G status needs to be discussed with oncoming personnel as a result
of testing and ocperational activities on the previous shift.

Implement the preventive maintenance program recommended by Colt Industries.

The rreventive maintenance program outlined in the technical manual is for an
engine thet operztes continuously. Colt has provided a recommended program
for FNP diesels (Appendices A & B). These recommendations can only be
implemented in 2 manner that is compatible with existing operational and
licensing reguirements.
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7. Initiate periodic engine inspections by Colt Industries during outage including
review and evaluation of engines operating data.

The Colt Representative would assist the maintenance group in their efforts
during the refueling maintenance period.

€. Perform quarterly analysis of engine sump lubricating oil with the results
being made available to the maintenance group.

Lube oil analysis can provide early warning of impending failure in engine
bearings.

S. Procure the necessary spare parts to support the recommended preventive
maintenance program (Appendices A & B) and the long lead time spare parts
required for a major engine overhaul.

The timely completion of preventive and corrective maintenance depends on
the availability of spare parts.



MAINTENANCE PROGRAM
For Model 38 TD & 1/8 Sterddby Units June 17, 1882

The fo]lowing inspection routir._ is supplementa1 to information in the instruction
200k and is recommended for engines in standby rJ'lear service. The unit may not
accumulate sxgn1f1cant operating hours bntueen u:..ng and rizintenznce periods

but

the service and importance of availability JUSL‘J]QS the frequencey of inspection.

Daily Inspections:

1. Standby heaters and pumps are operational; minimun lub2 oil temperature
1300F, water temperature 105CF.
2. Control power is available and there are no 2larms. ) i
3. Engine contro]s are set for operation. '
veekly or B1u=e<1y - Operatwon & Checks
1. Check fuel 011 day tank supply level.
2. Check jacket water surge tank level.
3. Check lube 0il engine sump level. lote: The lubz sump level will be higher
than the run Tevel mark on the dipstick. The actual height is dependent
upon the drain back from the oil cooler, f11‘er and strainer wh1ch may take
several days. ,
4. Drain a1rstart tank condensate.
5. Check the DC control supply and service batteries as required.
6. Unit Operation ] |

2. Prelube the engine 3 minutes immediately prior to starting. The unit
should alweys be operated immediately after prelube to minimize 01l
collecting in the exhaust system. %

b. Start and epply load (60 percent or greater) at no faster rate ?han re-
quired by spscificetion. As with your car, moderate treatmsnt improves
longevity. '

€. Operate the unit 1 to 2 hours. Temperature and pressure date should be
recorded after star;up and after 1 hour operatien. The second 1line of
data will reflect stzbilized temperatures and sko ;1d be plotted to 1nd1cate
possible changes in performance.

d. Wipe down the unit and clean the area noting any oil, fuel or water minor
leaks in need of repair.

e. PReduce load and minimize no load operation to 2-3 minutes for cool doun
prior to shut down. Excessive no load cperation resuits in unburned lube
0il accumulation in the exhaust system.

f. Analyze operating data to determine if maintenance 1> required or if temper-
ature or pressure data requires further investigation.

Quarterly:
1. Service a1l the auxiliaries, such as the starting air copressor, fan drive,

(where applicable) lube oil filter eand strainer as required and condition of
a2ir filters. ~
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June 17, 1930

=3 = 5 Years

1. Clean turbocharger impé]ler and diffuser if arop in air receiver pressure indi-
cates. Check impeller for excessive end float.

¢. Remove and inspect £13 & 14 tower main bearings. Check others with feeler gauge
for clearance at parting line and between cep 1" from parting 11 e. .

3. Clean/replace air filter elements as appropriate.

5. Cleen air start valves.

5. Check torsional damper bushings and pins for wear. Sample check adequate.

€. If visual inspection indicates, remove lower piston and check piston ring wear
and side gap (land wear). Disassemble piston and check pin and bushing for
wear. Inspect cylinder liner for signs of wear and chart measurenents if
éppearance is questionable.

JuT:csu




APPENDIX B
MAINTENANCE PROGRAM
For Model PC2V Standby Units April 9, 1981

The following inspection routine is supplemental to component part operation
and service instructions in the instruction book and is recommended for engine
and standby nuclear service. The unit may not accumulate significant operating
hours between refueling and maintenance periods but the service and importance
of availability justifies the frequency of irspection.

it is of primary importance that every repair and mal function is entered orto
the engine operating log. Operating log data must be used to graph critical
pressures and temperatures to determine trends in operating performance. It

is of equal importance that this data be available in the Maintenance Department
for ready reference and analysis by maintenance and visiting service personnel.

Daily Inspections:

1. Lube oil level in turbocha zers, oil sumps, outboard bearing, governor,
air distributor and air compresscr. Presence of water in the oil requires
determination of cause and immediate correctiun. Note that un)ike automo-
tive engires, oil leveling and measuring procedures ‘are performed with the
engine operating at controlled temperatures.

2. Standby heaters and pumps are operational; minimum lube o1l temperature
120°F, water temperature 105°F.

3. Jacket water surge tank le.el. Changes in the level of the Surge tank
or presence of o0l must be investigated and the cause corrected.

4. Control power is available, there are no flags on the switch gear controls
and no annunciator alarms. The engine control should be set for operation.

Weekly or Biweekly - Operation & Checks:
1. A1l preceding instructions plus drain air start tank condensate.

2. Check injection pimp racks for free movement.

3. Check the DC control “upply and service batteries as required.

4. Unit Operation .
a. During run in of replacement parts and performance ‘hecks other

than emergency starts, it is desirable to start the engine 2%
idle speed, increase the speed over a 5 to 10 minute period to
514 rpm and apply load over a 10 to 30 minute period. As with an
automobile, moderate treatment improves longevity. Actual run in
procedures vary depending upon part replacement and will be provided
by our service representative.

b. Start and apply load (60 to 80 percent preferred) at no faster rate
than required by the specification.

c. Operate the unit 1 to 2 hours. Temperature and pressure d ta should
be recorded after startup and &fter 1 hour operation. The second line
of data will reflect stabilized Lemperatures and should be plotted to
indicate possible changes in performance.

'l




" Maintenance Program -2~ April 9, 198

d. Wipe down the unit and ciean the area noting any oil, fuel or water
mincr leaks in need of repair. Unusual heat on bearing housings

should be investigated. Site glasses for flow and levels should
be rechecked.

e. Check generator field slip ring brushes for arcing.

f. Record lube 011 usage.

g. Reduce load and operate 2 to 3 minutes for cool down prior to
engine shut down,

h. Analyze operating data to determine if maintenance is required or
if temperature or pressure data requires further investigation.
Jacket water, lube oil, air manifold, raw water, fuel o0il and
exhaust temperatures and pressures should remain relatively
constant for any given load. Changes in temperatures or pressures
or differentials in temperatures or pressures generally means a

change in operating condition of the engine and the causes should
be determined.

ggarter1z:

1. A1l preceding instructions.

el 2. Service all the zuxiliaries, such as the starting air compressor, lube

0il filter and strainer as required and check the condition of the air
inlet filters. ‘

3. Sample the jacket water for the required Tevel of treatment.

4. Sample the Tude 01 for condition and contaminates. Check and add

approved ¢il 2s reguired to the alternator bearing, governor and
turbochergers.

5. Check all pump seals for excessive leakage.

6. Check and observe engine during starting for air leakage in piping, servo
and controls.

7. Sample check rockers. Remove rocker box cover, check for proper lubrication,

tappet clearance and confirm no water is leaking into the rocker arm com-
partment.

*». Thoroughly ciean engine room.

Annual/Refuel: 1 Year-18 Months)
1. A1l preceding instructions.

2. Remove and check injection nozzles for operation and opening pressure.

3. Remove, disassemble, clean and repair all air start valves and air start
distributors.




Maintenance Program -3 April 9, 198

4. Drain and refill governor and turbochargers with approved oil.

5. Drain, flush and refill outboard bearing with approved oil.

6. Check tightness on all foundation, block to base, oil and water line bolts.
7. Check sample of rocker lube .!' for condition and contaminate.

€. Check turbocharger inlet casing and turbo casing water passages for scale.

The inside surface of these casings is the best indication for adequacy
of water treatment,

9. Check and tighten exhaust manifold flanges to cylinder heads and to the
turbocharger inlets,

10. Check all safety and shutdown controls for appropriate pressure and
temperatures.

11. Borescope all cylinder liners.
12. Inspect the crankcase end of all cylinder liners.
13. Check main bearing cap tightness and side bolts.

14, Visually examine gear train and drives, cam shafts and bearings, push rods
and rocker arms.

15. Check crankshaft alignment and bearing clearances.

16. Check connecting rod bearing clearances with feeler gauge.

17. Water test engine and inspect for internal and external leaks.

18. Check alternator coils and po1és for indication of movement (visual). .
19. Check alternztor bearing journal ccndition.

20. Inspect and clean overspeed trip mechanism. Check operation according
to overspeed trip test instructions.

Biannually (2-3 Years)
1. A1l preceding instructions,

2. Gear Train
a. Check backlash (.2-.4 mm/.008-.016 inches).

b. Check camshaft flexible drive locking plate capscrews ior tightness.
3. Check fuel control linkage roll pins for tightness. Replace worn parts.
4. Remove ore pair of exhaust valve cage assembly, inspect and repair if required.

It is recommended that the valve selection be made by the serviceman and based
on engine operating data.



Maintenance Program -4- April 9, 1981

The above recommendations are basic and may be altered dependent upon site
experience. Deletions and/or additions may be made depending upon site

opercting history. The ¢ r inspection should be reviewed with the
factory.

JWT :csu

4/14/81 - Add to WEEKLY OPERATIONS & CHECKS: Operate the rocker prelube

pump five (L) minutes weekly if the engine is not operated weekly,
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APPENDIX D
DIESEL OPERATING LOG NOTES

CRANKCASE VACUUM

1.

On the swall diesels, crankcase vacuum is established by an ejector.
The crankcase vacuum varies with load and at full load should be
approximately 2" water. Failure of the crankcase ejector, excessive
combustion gas leakage pasc the piston compression rings or water
leakage into the lube 01l can cause loss of crankcase vacuum. In

the event cronkcase vacuum is less than 0.5" water, the engine should
be shutdown, .onditions permitting, anc the problem investigated.

On the large diesels, crankcase vacuum is established by an external
fan. Vacuum will be highest during no load operations and decrease
as load is applied due to combustion gas leakage pass the compression
rings.

SERVICE WATER PRESSURE (RAW WATER PRESSURE)

1.

Although the proper system pressure may exist, it does not provide
positive indication of flow in the system. For instance, with the
service water outlet valve was shut, proper pressure wouid exist
with no low.

JACKET WATER PRESSURE & EXPANSION TANK LEVEL

LUBE OIL

Eight to ten psic fiuctuations in jacket water pump discharge
pressure is an indication of a combustion gas leak into the jacket
water system resulting in pump cavitation. Such leakage may also
cause fluctiz*ions in the jacket water expansion tank level.

Shoulc either concition exist, an immediate investigation should be
conductec.

PRESSURE, STRAIince aND FILTER DIFFERENTIAL PRESSURE

Y.

Lube 0i1 header pressure should be maintained above the min‘mum
pressure specified on the log sheet. The header pressurc w 11
slowly decrease during engine operation due to strainer a.u filter
loading.

The strainers and filters are rated for a miximum differential
pressure of 20 psid and should be serviced when the differential
pressure reaches that specified on the log sheet. On the large
diesels, the strainers will reach the limiting differential
pressure first because it sees flow from the attached engine driven
pump and the 0il circulating pump. On the small engines, the full
flow filter will reach the 1imiting differential pressure first
since it is up stream of the strainer and removes most of the
foreign material.
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APPENDI) E
DIESEL GENERATORS ADDITIONS TO LECTURE NUMBER TR 1225

SYSTEM

’.

STAPTING

The 4075 K diesel generators are equipped with a bypass lube o0il filter.
The 0i1 circulating pump (keep w.im system) runs continuously to provide
flow through the filter.

The full flow lTube 01l strainer consists of two single 40 micron element
units connected in parallel. Because of the filter and .trainer
arrangement, the strainer remaoves most of the foreign particles.

The 4075 KW diesel generator pre-lube pump lubricates only the rocker

arm system. The keep warm system 0il circulating pump provides continuous
lubrication to all other bearings and must be used to refill the lube

oil filter and strainer after element changeout or cleaning.

AIR SYSTEM

1.

Each coripressor is equipped with an air dryer with intergal air cooler
equipped with an automatic blow down valve that operates periodically
to remove condensation. The air coolers are cooled by service water.

On the small diesels, each of the two air start solenoid velve supplies
orie air start distributor and six cylinders.

On both type diesels, starting air operates the governor booster
servomotor which supplies 0il under pressure to the governor during the
start sequence. This results in the governor moving the engine linkage
into the fuzi-on position. The engine will then fire at once instead
of after tre time 120 normally required for the rotary gear pump within
the governor to build up oil pressure to move the linkage.

GOVERNING SYSTEM

1.

On the small diesels, energizing the shutdown solenoid valve removes 0il
pressure from the governor power servo causing the engine linkage to
move to the minimum fuel position.

On both type engines, the overspeed shutdown is caused by a mechanical
overspeed governor built into the engine and is independent of the
Woodward governor.

Operation of the overspeed device "trips" the fuel racks to the minimum
fuel position. The mechanical overspeed device must be manually reset
by operation of the reset level on the engine.

In addition, the mechanical overspeed device closes a contact to
energize the Engine Overspeed Relay.
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On both tyoe engines, the Woodward governor is, in effect, two governors
in one; an electric and mechanical governor, each independently capable
of positioning the engine control linkage. During normal operations,

the electric governor conirols fuel to the engine. The Woodward governor
is adjusted so that, if the electric control signal is iost, the electric
section moves the fuel linkage to maximum fuel. When engine speed
reaches the level for which the mechanical governor is set (always
slightly higrer than the setting of the slectric governor) the mechanical
assumes and maintains control of engine speed.

However, if the electric control signal is lost during the engine
starting sequence, the control linkage will remain in the maximum fuel
position until the speed setting of the mechanical governor is
reached. Because of the high rate of change in engine speed during
start and of the mechanical governor speed setting, the engine may
trip on overspeed.

AIR INTAKE SYSTEM

L

A filter housing, located on the diesel building roof, consisting of 16
dry type filter elements filters the combustion air prior to its entrance
into the turbochargers. :

The filter elements should be replaced wheh the differential pressure
across them exceeds 2.5 inches of water during engine operations at
full load.



APPENDIX F
GUIDELINES FOR ROUTINE D/G OPERATION A'D MAINTENANCE

I. Work/action that can be accomplished while engine is operable.

Shift and change fuel filter elements
Shift and change rocker arm lube 0il filter elements (large diesels)
Sound and add oil to lube oi)l sump
Add 0i1 to generator bearing (large diesels)
Add water to jacket water cxpansion tank
Changeout jacket water keep warm pump
Changeout lube 0il circulating pump (small diesels)
Add 0i1 to covernor
Blowdown starting air strainers
Repair/service air compressors and dryers
Instrument calibration
Scavenging air pressure
Fuel 01l pressure
Coolant pressure gauges
Starting air receiver pressure gauges and alarms
Jacket water expansion tank low level .alarm .
Service water pressure gauge and alarm

II. Filter/Strainer Service Guidelines

) 1. Lube 0i1 Filter

Obtain replacement elements & cover "0" ring
Plece engine out-of-service
Stop 0i1 circulating pump (large diesels)
Drain fiiter vessel
Vent and remove cover
0o net ley cover on the "0" ring sealing surface
> Remgve and discard elements
Inspect interior of vessel for cleanliness
Instal]l new elements
Check condition of element bypass valves
Install new cover "0" ring
Align cover lugs before cover contacts "0" ring
Do not rotate cover to obtain alignment after it has contacted "0" ring.
Torque cover nuts to 70-80 1b. ft.
Close drains
Fi1l and vent vessel, check for cover leaks
NOTE: On the large diesels use 0il circulating pump to fill
system. For the small diesels, the pre-lube pump must
be used to fill system.

2. Lube 0i1 Strainer

Obtain clean strainer screens & new ver "0" ring(s)
Place engine out-of-service
Stop 0il circulating pump (large diesels)
Drain strainer vessel(s)
Vent and remove cover(s)
Do not lay cover(s) on the "0" ring sealing surface
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ATTACHMENT 1V

METHOD TO DETERMINE
VALID/INVALID .
TESTS

FOR DIESEL GENERATORS




.

IS
ae

et

l
i

erning w

.-
e

L




1"
ae

i

——
- bl

to dets
ent

ext

in
cc
8 ¢
full

11

[

|

Q V
(] Q
=

o

the

13
:

{

the
- Al

in

ormed
insure that

Tests perf
tenance to




(2) Intentional Termination of DG Tests Due te Nen D/C Csuses

a) Successful D/C starts that are intentionally terminated are
not valid tests or valid failures if based on conditions not
associated with the DG.
EXAMPLE: D/G test terminated, without loading or before
completing one hour load run, because of other control room
operations or events that required the operator's undivided
attention.

b) Should be logged as an invalid test with time of failure

referred to test start with sufficient detzi! to reconstruct

failure data.




(3) Abnormality Resulting DG Failure/Damage

P

a) S/D DG when abnormal condition or alarm is received
b) Operations and Maintenance personnel should evaluate the cause
of the abnormal condition and/or the alarm to determine if
an "actual" condition existed which would have resulted in
DG damage or failure within the timeframe of the test which
is applicable to RG 1.108 C.2.c.
¢) Guidelines for the evaluation include:
i) loss of fuel/lube significant emough which would cause
test to fail or DG damage
ii) Major cooling H20 leaks would precipitate DG damage
iii) Decisions concerning whether these conditions would have
caused failure or damage should not be made without
,( proper evaluate/troubleshooting/consultation.
iv) Examples of probable conditions which probably could cause
damage/failure:
- readings outside current reading bands
- excessive vibration
= dark heavy smoke except whether S/U .
- persistant unusual noise
- uzusuval ordors, perticular the burning of electrical

iasulation
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(5) Spurious Trips

Failurss due to "spurious" trips which are not operable in the
emergency mode are not valid failures.
a) Spurious trips refer to false or illegitimate signals such as
a shorted contact which resulted in an automatic trip.
b) This does not apply to trips which are operable in the emergency
mode i.e., low lube oil pressure and engine overspeed on
the diesel engine. ;
c) Operator initiated trips may be considered invalid failures

dependent upon investigation and determination by Item 6.

é The following trips are not operable ip the emergency mode:
a) Lube oil temp. ﬁigh .
b) Jacket coolant temp. high
‘(: ¢) Jacket coolant press. low
d) Crankcase press. high

e) Non-essential gepsrator protection

or signals. Trips which are valid should be considered

Note: Spurious only applies to trips to faulty equipment
failures and valid tests.
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(7) Definition of DG Unit

a) DG unit is defined by 1EEE 38°-1977, Figure 1 (attached)

(enclosed by heaviest dash line)

b) The DG unit also includes the following:
A. Diesel bkr.
B. Diesel electrical controls

C. Day Tank

C. The DG unit specifically excludes the following:
Sequencer

Fuel oil transfer system

Surveillance start timer

Off-skid serv. water sys.

4 KV bus

Diesel rm. HVAC sys.

MCC

Ba’cery sys.

Synchronizing ckts.

Air compressor

(8) Common Mode/Muitiple Failures

Where a diesel generator has experienced multiple test failures
which can be attributed to a common cause which was not clearly
apparent or corrected during prior troubleshooting and repair

efforts, the multiple failures may be consolidated and reported

as a single failure.
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ATTACHMENT V

Comparison of Task Force Actiors Which
Address NUREG/CR-0D660 Recommendations

REFERENCE: Alabama Power Company letter daced September 24, 1980
from F. L. Clayton, Jr. to Mr. R. L. Tedesco, Nuclear
Regulatory Commission, Assistant Director for Licensing;
Subject: Joseph M. Farley Nuclear Piant - Unit 2
Request for Additional Informantion

A detailed review of the corrective actions listed in NUREG/CR-0660
section "TASK V - RECOMMENDATIONS" was conducted by members of the Diesel
Generator Task Force. These members also participated in drafting the
referenced letter answering Power Systems Branch Questions 040.1 through 040.14
on diesel generators. Listed below are steps taken to address corrective
action recommendations of NUREG/CR-0660. Paragraph titles and numbers
correspond to those in section "TASK V - RECOMMENDATIONS".

A. Most Significant Cerrective Action
1. Air Driers in Compressed Air Starting Systems

COMMENT: Air driers are installed in all diesel
air start systems as outlined in the
referenced letter. In addition,
Attachment I, Item 9, provides for up-
gracding the engine air start inlet
filters.

2. Air Quality in Diesel Gererator Room

COMMENT: The refurenced letter provides the details
on how dust, dirt, and grit is being
prevented from entering the dies2i generator
electrical equipncnt.

3. Turbocharger Heavy Duty Gear Drive

COMMENT: Not applicable to J. M. Farley Nuclear Plant
diesel engines.

4. Personnel Training

COMMENT: The training program for operations and
maintenance department personnel was dis-
cussed ‘n the referenced letter. In addi-
tion, A:tachment II, Item 1 and Appendices
D and -~ of the Task Force Report are re-
lated to training.
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B.

Significant Corrective Action

1. Pre-Lube - A1l Engine Starts Except True Emergency

COMMENT :

As discussed in the referenced letter
pre-lube is being performed in accordance
with manufacturer's recommendations.

2. Pre-Lube - A1l Engine Starts Including Actual or

COMMENT :

Simulated Emergency Starts

As discussed in the referenced letter, the

t'i0 Colt Industries opposed piston engines

are not equipped with such a system. How-

ever, a preliminary design which is addressed

by Attachment I, Item 11 of the Task Forc-
Report has been submitted to the NRC as required
by Section 2.7.(19)(c) of Farley Unit 2
Operating License NPF-8. ' .

3. Testing, Test Loading and Preventive Maintenance

COMMENT :

As discussed in the referenced letter, testing
(including frequency and duration) and test
loading are performed in accordance with the
applicable NRC Guidelines (R. G. 1.108). In
addition, system operating procedures require
that the diesel generators be loaded at their
continuous rating for one hour for each successful
start. A diesel that has been declared in-
operable for any reason must successfully
complete this one hour test NUREG CR-0660 check
off test run)before being declared operable.

Preventive Maintenance is addressed in
Attachment I1I, Items 1, 2, 3, 6, 7, 8, and 9
of the Task Force Report.

4. "Root Cause" and Corrective Action

COMMENT :

As discussed in the reference letter, the
obvious cause of a failure is repaired and
appropriate information disseminated among plant
personnel for subsequent failure evaluations.
The resolution of repeated problems include

an investigation to determine contributing
causes not necessarily obvious on initial
review.
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C. Additional Corrective Action
1. DG Room Ventilation and Combustion Air Inlet

COMMENT: As discussed in the referenced letter, the
combustion air system is independent of
the DG room ventilation systen. Combustion
and ventilation air inlets and outlets are
separated sufficiently to preclude recircu-
lation within or between the systems. In
addition, combustion air is provided with
fine mesh filters.

2. Fuel Storage and Handling

COMMENT: As discussed in the referenced letter, the
design of the fuel o0il storage system meets these
provisions. In addition, Attachment I,

Item 14, provides for better filtration of
the fuel oil at the discharge of the transfer
pumps and Item 1 provides a design change to
preclude loss of engine fuel header prime.

3. High Temperature Insulation for Uverload

COMMENT: The 4075 KW generators have Class F in5u3ation
with an ambient temperature rating of 50°C and
stator and rotor temperature rise rating of
70°C. The 2850 KW generators have Class F in-
sulation with an ambient temperature ratings of
50°C and staaor and rotor temperature rise
rating of 80°C.

4. Engine Cooling Water Temperature Control

COMMENT: A1l FNP diesel engines have a thermostatically
controlled "3-way" valve which controls water
flow through the heat exchanger.

5. Concrete Floors - Painting

COMMENT: A11 floors in the DG building are painted as
outlined in the referenced letter.

6. Instruments and Control or Mbnitoring Elements - Mounting
and Support

COMMENT: Mounting and support of instrumentation is
discussed in the referenced letter with floor
mounting of instruments/moritors where functionally
practical. Attachment I,.Item 15 and Attachment
II, Item 3, of the Task Force Report discusses
physical protection and calibration, respectively.
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7. Comments on Specifically Applicable Documents

COMMENT :

The specifically identified problem areas
described in Appendix H have been acted
upon as a result of the Task Force effort
unless such problem areas had already
been addressed by previous action.

8. Evaluation and Implementation of Recommendations

COMMENT :

The recommendations contained in this
report (NUREG/CR-0660) have been carefully
reviewed and found that the majority of
such recommendations have been previously
implemented, contained in the original
design, or identified by the Task Force
for future implementation.



