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IE-78-112 6:

Mr. Edson G. Case, Acting Director
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Case:

Enclosed herewith is the completed diesel
questionnaire requested by the NRC letter of December

15, 1977.

Very truly yours,

Lee Liu

Vice President, Engineering
LL/KAM/gan
Attachment

cc: K. Meyer w/a
D. Arnold w/o
R. Lowenstein w/a
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L. Root w/a
File: A-107
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Questionnaire
for

NUCLEAR REGULATORY COMMISSION
RELIABILITY STUDY

of

Standby Diesel Generator Units

Date Questionnaire Completed: January, 1978

Plant Name: Duane Arnold Energy Center Unit No. ]
Fairbanks Morse (Colt Iﬂgée1:

Diesel Manufacturer: _3800TD8—1[8

Number of Units: _ 2
Size Kw/Unit: 3250 Rated Speed: 900 RPM
Average Opéfating Hours Per Unit to Date: 455.65_hours

- DIESEL GEMERATOR STATUS

A. Engiﬁe:
1. Problems are caused chiefly by (give estimated number)

a.- Defective parts 1

b. Installation errors: ] '

c. Failure of system to respond properly in
function or sequence: 0 .

d. Faulty adjustment: ' 0

2. Would more stringent inspection and testing requirements
" " during acceptance or preoperational tests significantly
improve the diesel-generator power plant performance?

Yes . Mo

B. Starting Systems (indicate which):
1. Air-to-cylinder cranking. | X

Air cranking motor Mfr. Model No.
Electric cranking motor Mfr. Model No.



If air cranking, then:

Give size of starting air tank: Length 103"  Diameter 30"
Normal standby air tank pressure 240 psi.

Is pressure reducer used? Yes No XX
Reducer pipe size? inches.

Starting air control admission valve pipe size in air
piping system, 2.0 inches.

Minimum air tank pressure for engine cranking 150 psi.

Number of five-second cranking periods, between above
pressures with no tank recharging _ 9/tank .

Number of air tanks per engine 3 S

Can starting air tanks serve more than one engine?
Yes , No XX

Is air pipe to engine from top of air tank? Yes X No

Does starting air tank have water condensate drain?

Yes X No _

Does starting air pipe have water condensate trap and

drain near engine? Yes __ No XX

Is starting air piping horizontal? Yes ____No XX__ét the engine
Does it slant toward drain? Yes ____ No not appiicab]e

If water condensate drains are provided, then is draining:

a. Automatic through float valve? -Yes ___No xx
b. Manual by hand valve? Yes x_ No ___ from air tank
c. If manual, then is draining water condensate done:
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daily? X ‘once each shift
weekly?
monthly?

before each start if manual?
no procedure? »

Is dirt and rust filter provided in starting air pipe?

Yes x No _ :

If provided, where installed? between air tank and starting valve

How is it cleaned? replaceable element

How often and when? yearly during maintenance inspection

Give pfpe size of filter: 2 inches.

How ié_it known whether filter is plugged or has high pressure
drop? _reduction in air flow to engine or visual inspection

of element

Is starting air pipe to engine‘positioned:

a. Below floor?
b. On the floor?xxxx
¢. OQOverhead?

‘What is air pressure drop from air tank to engine during

cranking psi Data not available .

Give approximate length (nearest ten feet) of starting air
pipe for individual engine or all engines from air tank
to: : : :

a. MNearest engine 40 feet

b. Furthest engine 55 feet
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Diameter of starting air pipe from:

a. Air tank to starting valve 2.0  inches
b. At air starting valve 1.5 .inches
c. At engine 1.5 inches

What is the primary source of power for the starting air
system? Primary Source: AC Motor driven compressor

Secondary Source: Diesel engine driven compressor
Is there a duplicate and redundant motor and air
compressor set? Yes XX No ___

What is the time required to recharge one air tank?

10-15 minutes

Does starting air supply system have ihdependent

’ secondary power supply for compressor? Yes xx No ___

If yes, then by:

a. Gasoline engine?
b. Motor driven?
c. Other? (Specify) Diesel Driven

If electric (Battery powered) cranking, then: NOT APPLICABLE

a. Battery charging: Continuous trickle chargér
Intermittent charging

If so, how is charging requirement determined?

~5;Time cycle
Test
Other

b. Battery used: Common Plant
: Individual Unit
Other

Starting cable size ; Length: Battery to engine
(1ongest)
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C. Fuel 0il System: Bulk Tank to Day Tank

1.

Does the bulk tank to day tank fuel supply system (viz:
pump, motor, etc.) have redundant independent power
supplies? Yes XX No

Does this system have a hand-operated emergency fuel

pump? Yes No XX

If yes, is this hand-operated pump and piping in immediate
operating condition? Yes No

Is there a water and sediment drain from the very bottom

of the:

a. Bulk tank? Yes No XX _ Water removal is provided however
b. Day tank? Yes _xx No not from bottom of bulk tank

Is the reqular functional fuel oil outlet slightly above

(two to three inches) the bottom of the:

a. Bulk tank? Yes XX No Pump suction approximately 8" from bottom
b. Day or integral tank? Yes xXx No

Is bottom of day tank and/or integral tank above all
parts and piping of the engine fuel injection systems?

Yes No _xX

If yes,

Give approximate amount inches feet

Does the engine fuel system have a fuel bleed return
line to the fuel day tank and/or integral tank?
Yes XX No

During extended operation, such as more than two to three
hours, does the fuel in the day tank become: (yes or no)

a. Warm?
b. Hot? (above 130°F) Data not available
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What is fuel oil return line size {nominal)?

a. Pipe size -/5 inches
b. Tubing size inches no tubing used

Do engine fue] oil filters have air bleed or vent valves
readily accessible? Yes XX No

How is fuel transferred from day tank to engine fuel system?

a. By gravity

b. Engine driven pump XX

c. Electric motor driven pump _

d. Is a manual pump also provided for injection
system filling and/or air venting after servicing
or replacement of parts in the fuel injection
system? Yes XX No

If yes, is the manual pump in immediate operating condition?

Yes: XX _No

8. Type of fuel (e.g., #1, #2, #3, JP-4, etc.) _#1 .

9. Approximate bulk tank capacity, 40,000 gallons.

10. Typical fréquency of refilling (weekly, monthly, etc.) 2 months .
11. Typical refill (gallons), I4000 | .

D. Lube 0il System

].

Lube o0il

a. Type Amoco Alkalube #1540
b. Viscosity SAE 40

c. Specification number AP Service CD
d. 0il1 change determined by:

Time interval: - Yes __ No
Give interval monthly, yearly
By oil analysis: Yes XX No

Analysis every 4 months
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2. Lube oil filters are:
a. Full flow XX  with internal bypass valves
b. Bypass :
¢. Combination

3. Interval and/or basis for changing filter cartridae:

a.
b.
c.
d.
e.
f.

4, 0§
a.
b.

C.

5. 01.]

[ < 1]
. o

Cooling System - Engine Water

Monthly

Yearly

By running time hours

By oil analysis. Yes -No

By pressure drop. Yes X No __ Checked monthly
Does provisions exist for or changing cartridges during
engine operation? Yes ___ No xx

Pressure Monitoring

30- )
Normal operating pressure 35 PS1
Alarm _20  psi
Shutdown 18 psi

temperature control:

By standby heater in eng1ne sump 130-135 °F.
Heating means for maintaining standby temperature:

D1rect in oil
0il-to-water heat exchanger

Other (Specify) System functions by by taking oil from the rear
of the engine and circulating it thru the tubes of an electric

heater

1. Temperature control by:

a.

By thermostat in water? Yes .xx No
If yes, then:

Bypass thermostat? Yes xyx No
Throttle thermostat? Yes No yy




b. By radiator shutter: Not applicable

Automatic
Manual
Other (give type)

Corrosion control (water additive)? Yes XX No

If yes, give chemical additive or name of compound.

Nalco 39-1

Proportion or concentration control:

a. By additive measurement? Yes X No
b. By water coolant analysis? Yes X _No _

Engine cooling water cooled by:
a. Radiator?

b. Heat exchanger from sea, river or other water? X
c. Other? (give type)

Engine cooling water temperature-monitoring

a. Standby temperature 100-110°F

b. Normal operating temperature 170-185_°F
c. Alarm temperature F :
d. Shutdown temperature _ 200 °F

e. Water circulation during standby:

Thermo-syphon
- Pump _xx =

Water Pressure Monitoring: Yes _yy No

a. Alarm
b. Shutdown
c. Both XX



F.

6. Water temperature'Sensor Position:

a. In piping from engine XX Between engine and heat exchanger:
b. In eng1ne piping
c. In engine direct

7. Water surge or supply tank in éystem. Yes xx No
If yes, then bottom connected to:

a. Water pump suction? Yes XX No

b. Top of system? Yes No XX

¢. Both of above? Yes No XX

d. Is bottom of surge tank above top of engine
system? Yes XX _

e. Does engine have constant air bleed from top of
engine water piping to surge or supp]y tank?

Yes XX No
f. Give size of bleed or vent line, .375 inches.
g. Manual air bleed only? Yes No XX  Continuous vent to Atm.

Governor - Speed Control

Manufacturer Woodward

Electric (speed sensing) _ Yes

Hydraulic Yes

Type or code (such as EGB-35, LSG-10, etc.) _ EG-BIO
Automatic load sharing? Yes No X

1. Is compensation or stability control and/or speed of
response manually adjustable? Yes No yy

If yes, adjusted by:

a. Eye and ear?
b. Test and specification?
c. Other? (Specify) _ .

2. Engine - generator normal shutdown or stopping means
and method.
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Is the engine stopped:

a.

Manually? Yes XX No
If yes, then:

Directly at engine? Yes iﬁ_ No
Through Tocal control panel? Yes __ No XX_

Automatically through the controls in the control
room? Yes XX No

By setting governor to "fuel-off" position?

Yes No XX

By over-ride of governor settings and control
position directly to fuel injection pumps?
Yes XX No '

Other means. Describe briefly.

3. When engine is stopped, is fuel control in:

a.
b.
c.
d.

(If
the

Full fuel or maximum fuel position?
Full off or no fuel position? XX
Intermediate?

Random?

not consistent and typical in above, then give
usual.)

4. When starting from the standby condition after shutdown

for

at least 24 hours, give number of seconds from start-

to-crank to full fuel or maximum fuel position of governor

and

fuel control, - seconds.

Data not available



1.
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‘G. Governor - Overspeed (shutdown)
Speed sensing?
a. Electrical
b. Flyball
c. Other (Specify) Centrifugal force on a weight opposed by
, ) a spring
Fuel shutoff force generated by:
a. Spring? XX
b. Air?
C. Hydraulic?
d. Electrical?
e. Other? (Specify) o
Overspeed sensing setting? (in terms of full speed)
a. 115%
b. 110%
c. Other 5 Specify)
Is overspeed tripping set point tested periodically?
Yes No XX
If yes, then how often? (yearly, monthly, etc.)

olt Ind.
Generator Mfr. Fairbanks Morse Model No. TGZJ
Single bearing or two bearings? _single bearing (spherical roller

Does generator have damper windings? Yes XX No 01l
' _ Tubricated)
Does generator have any obvious fault or difficulty?
Yes No XX
Is problem repetitive? Yes No

If yes, then describe briefly.
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Exciter and Voltage Reaulator

1.

Exciter Manufacturer: Basler Elect.'Co.Mode1 SBHV

Type: Rotating : Static X

If rotating drive? Direct
Belt or Chain
DC with field control
Brushless with rectifier

Voltage Regulator: Manufacturer Bassler Elect. Co Model SBHV

Type: ' Mechanical Static XX

Not applicable.
Generators not
- operated in parallel

Are paralleled units of automatic load sharing contro]
of fully automatic type? Yes No

If yes, has any obvious influence or interrelationship
been noted between the stability and response time:of
the engine governor and the stability and voltage control
of the generators? Yes __ No

Have engine governor and voltage regulator/exciter
adjustments been made on the site or under any con-
ditions since any of the units have been placed in
service? Yes __ HNo XX

If yes, by means of what tests and what standards?

Give name or very brief description.

If any difficulties have occurred, give approximate
number of problems.

a. Components |

b. Wiring
Cc. Other (damage in service or dropping of miscellaneous
hardware into switchboard, etc.) 0




J.

K.
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Paralleling: Engine-Generator Units

. ne
1. Do all units consistently have the proper vo

Yes No

Not applicable. Diesels will

ver be]ggggagﬁ¥%dgb parallel.

2. Do all units automatically share both the "real” or
in-phase load and also the reactive load reasonably

well? Yes No

3. At the same Kw load, are both the field and the armature
line currents of the several units consistently close
to the same value? Yes No

1f no, approximate percent difference.

4. Synchronizing

a. In automatic synchronizing do circuit breakers close
immediately after reaching full synchronous speed?

Yes No

b. If "no" above then, does speed of some units drift
stowly whi]e_fai]ing to synchronize and close circuit

breakers?

How many seconds?

Occasionally
Always
Never

Switch Gear and Electrical Con
voltage regulator)

{other than exciter/

1. If any difficulties have occurred, then give approximate

number of problems.

a. Components 1
b. Wiring
c. Other (damage in service or

dropping of miscellaneous

hardware into switchboard, etc.)

d. Design concept faults. That is, does the switch -
gear and its controls perform the proper functions
and in proper sequence and timing. Q
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Do the on-site diesel generator units and related
support equipment have any storage battery power
systems for any service whatsoever? Yes No

Identify each storage battery power system associated
with the on-site diesel generator unit and its
function. 125 V DC (2) Control Power
12 "V DC Starts diesel driven air compressor
on starting air system (back-up)

Does each system identified above adequately fulfill
the service requirements for which it is intended?
Yes XX No

If no, briefly describe.

Is there a DG battery maintenance program? Yes XX No

L. Safety Shut downs

Give safety shut down settings compared to equilibrium
operating conditions.

1. Engine and generator speed. Give rpm or hertz:

a.
b.

Synchronous and usual 900 rpm or 60 Hz
Overspeed shutdown setting 990-1010 rpm or Hz
A not used
2. Engine cooling water (see E.4)
170-
Equilibrium 185 °F
185

a.
b.
c.

Alarm _ 195 F
Shut down _ 200 °F

3. Lube 0il pressure (see D.4)

a.
b.
C.

Equilibrium 3n_135 psi
Alarm 20. psi
Shut down 18 psi
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4. Lube oil temperatgre
J_
a. Equilibrium 215 °F
b. Alarm 230 °F High 105° Low

c. Shutdown °F ‘Not used

" 5. Indicate all other protective interlocks (give name

and;)

a. Usual or proper condition _Crankcase Vacuum '

.2 - 2.0 H,0 : Cooling Water Pressure>18 psi

b. Shutdown condition Crankcase vacuum <£.5" H,0'

Cooling Water Pressure 12 psi

6. a. What source of power is provided to operate alarms
' anc’shutdown controls? (See G.2) 125 VDC from batteries

b. Do the generator units automatically shutdown in
case of the electrical power loss to its control
system? Yes No X

lEmergenqy or Alert Conditions

1. Are all safety shutdown and safety interlocks bypassed
during emergency conditions? Yes No XX

2. If "no" above, then which are not bypassed. Name items.

v

Mechanical Overspeed Trip

3. For each interlock not bypassed is co1nc1dent logic
used? Yes No XX

If yes, is it testable? Yes No

'Maintenance

1. Does p]ant have regularly schedu1ed maintenance pro-
cedures? Yes

If so, return copy of these procedures with questionnaire.
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2. When need for minor adjuétments obviously exists, then:

- a. Is remedial action taken immediately or at earliest
| practical opportunity? Yes XX No

b. Is remedial action taken only at periodic pfeschedu]ed
or programmed times and conditions? Yes _ No XX

¢c. For best performance record which of above appears
better:

immediate or early action? XX
"as scheduled only?

d. Must permission for minor maintenace be obtained from
i some higher out-of-plant authority? VYes No xx

e. Is maintenance referred to above allowed and>encouraged?
Yes x No

. f. In periodic surveillance tests, simulated alert standby
' tests, etc., is the criteria "pass/not pass" the test
E used? Yes X No

———

g. Is there a conscious continuing policy to detect and
remedy marginal conditions or imminent trouble: for
examples: lube oil pressure shutdown only two to
five psi below operating pressure or, perhaps overspeed
governor setting only one or two percent above starting
speed surge or etc.? Yes X No

h. Are efforts to remedy marginal or questionable conditions
as mentioned above encouraged by plant management?

Yes XX No

? i. Are remedial steps on items similar to the above taken
- or allowed when the unit has started and operated
satisfactorily within specified limits or conditions?
Yes XX _No

0. Starting Conditions

1. Give stérting or necessary cranking time as experienced.

a. Starting time per specification _«715  seconds
b. Usual starting time 7.8 seconds
c. Maximum starting time observed g g seconds
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2. Give usual time intervals as follows:

a. Time from start-to-crank to first'firing of any Data not available
* cylinder. seconds

" b. Time from start-to-crank to approximate full firing Data not available
of all cylinders. seconds

3. Givé maximum speed surge when starting; use both tdchometer
and fregquency meter if possible.

a. Usual conditions rpm |
) Hz Data not available
b. Maximum observed rpm - |
Hz

4. . During a surveillance test, give time from start-to-crank
to when steady synchronous speed is attained and maintained.

a. Usual 7-8 seconds
b. Maximum 9.9 seconds
c. As specified _£10 - seconds.

5. Give briefly the most troublesome problems in starting.

a. Most troublesome . We have experienced no startinc eroblems

b. Next to most troublesome _ .

P. Air Cleaner or Air Fi]ter - Combustion Air

1. Combustion air source: taken from engine room or inside
the building, or from outdoors?

a. Indoors
b. QOutdoors _xx



Q.
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Give type and make of air -cleaners or air filters:

a. 011 bath Make

b. . 0i1 wetted screen Make

c. Paper X Make Farr Dynace]] DH-68
d. Other Make

e. Precleaner: Yes No XX

Excessive air flow restriction and servicing need
determined by?

a. Instrument such as:

manometer
If other give type Differential Pressure Switch and alarm
b. Personal judgement by appearance, etc.
c. By smoking exhaust -
d. Time schedule
e. Other (Specify)

Are climatic extremes normally experienced such as:

a. Air heavily loaded with water mist, high humidity
. and Tow temperature? Yes X No

b. Blowing sand and dust? Yes X No

c. Blowing snow (blizzards)? Yes X No

d. Other-Name Thunderstorms

Are climatic extremes potentid]]y possible such as:’

a. Air heavily loaded with water mist, high humidity
and low temperature? Yes X No

b. Blowing sand and dust? Yes X No

c. Blowing snow (blizzards)? Yes X No

d. Other-Name Thunderstorms

Temperature Conditions

Ambient outside hottest _109  °F.
Ambient outside coldest -25 °F.
Engine-generator room hottest 140 °F.
Engine-generator room coldest _ 68  °F,

Inside switch gear hottest _1940F design maximum

Inside voltage regulator or ambient near voltage -
regulator hottest _ 1049 F design maximum

Ambient at exciter hottest 104° F design maximum
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R. Operator Qualifications (as presently exists, and suggested
minimums if different) Control Room Personnel

1. Minimum education fequired (check)

Exi;ting Suggested
a. High School XX
b. Trade School :

c. Technical School
d. No minimum

2. Minimum Years of operating experience (diesel electric

generator)
Existing Suggested
a. 0-3 '
bo 3‘6 ::::
) : c. 6-10 :
- : : ' d. 10-15
3. Operator treining
Existing Suggested
a. Military '
b. Industrial
¢. 0On-the-job
d. Combination of a, b, a,b,c
and ¢ {indicate which)
4, Licensing required
Existing Suggested
a. State
b. Federal
c. Utility or self
d. None X

for operation
“of diesels
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Are any foreign gases such as propane, freon, halon, carbon
dioxide, etc. stored in the: Diesel Engine room?

~Yes _____No _ XX or adjacent buildings? Yes XX No

If yes, (other than hand portable fire extinguishers), then
jdentify gases and give approximate tank size.

: 3
Gases COZ—Cordox Volume (ft ) 10 tons—]iqqid

Does control system automatically bypass, in emergency
starting, any engine temporarily out of service for
maintenance? Yes _XX No

If yes, then how many failures to bypass have occured?
None _

. Does the control system automatically override the test

mode under emergency conditions? Yes XX No

Have repetitive mechanical failures occurred in any component part
or subsystem of the engine, generator, or switch gear, etc.?
Yes XX No

If yes, then which part or subsystem? Journal Bearings

How many failures? 2

Give nature of failure. _ Possible 0il problems causing

bearing failure

Would periodic (yearly or other) evaluation and/or testing
by "outside experts" contribute significantly to the diesel-
generator reliability? Yes XX No

Give brief reasons for the answer. Colt Industries currently
participates in our annual maintenance inspection. We
feel that this contributes to the reliability of the diesels.
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Give the accumulated time-load operating record for each
diesel-generator unit from installation to the present
(Running Hours):

Preoperational test Date _ August, 1973

Engine' : Surv. Testing & : Emergency - . Total
:Serial No. : Maintenance Hrs. : and Other : Hours

: No Load : Loaded : Service Hrs, :
1380871077 ¢ : H :
< TDSMi2 ~14.8 i~ 815 ¢~ 402,2 ¢ 498.5
<38D871078 - : : : :
NIV ~12.7. ~ 80 L~ 3201 - 412.8

Surveillance test lToad (percent of continuous rating) _100%

Give the projected or planned time-]oad'operation for
each diesel-generator unit during the next 12 months.

:Survei11ance & Emergency : Total
:Maintenance Hrs. :  and other : Hours

Service Hrs. :

30 hours each ; none ; 30 hours

Prov1dn the following summary of the periodic surveillance test1ng

experience:

a. Starting date of surveillance testing (OL date) 3/2/74

b. Periodic test interval pmonthly

c. Total number of surveillance tests performed Unit A-105;Unit B-112
d. Total number of test failures 5

failure to start 0 failure to accept load _ g
failure to carry load g failures due to operator error

failure due to equipment not being operative during emergency
cond1t1ons 0

e. Supply a copy of the surveillance test procedures with this
completed questionnaire.



Additional Comments

Y.. General Suggestions

Briefly give constructive criticism or suggestions as to
improvement in reliability of the diesel generators. These
remarks may cover tests, maintenance, practices, orders,
policy, adjustments, etc.




. Procedure Date - March 24, 1977  Rev. 9
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N A Page 2 Of 13

2.8" Personnel required for this procedure: R@f—’@?@me@ @Kﬂ?
| ". Group | SR '777“‘.“f'fifmﬁ'vr?f“”.ﬁumberi::. '
Opcrations - o 2

2.9 --,At the completlon of testlng, Test Completlon Criteria Section 5, the

completed Test Data Sheets and. any Deviation Report(s) should be submitted
. o the Operatlons Superv1sor for reV1ew and approval. -

2. lO Refer to. Operatlng Instructlons 3C and 23/2h before proceedlng with
thls procedure.

2.11 Inspectlon Prooedure IP 24 should be performed concurrently w1th thlS test.
2 12_ ‘A copy of the- Data Sheets;~Sectlon 6,-shall be provided to- the Mechanical

:*Maintenance’ Superv1sor for Inspectlon Procedure records.

t')

2 13- -Thé" Mechanlcal Maintenance- Superv1sor should be aav1sed at the start of
» = —the test to allow for proper malntenance 1nterface eoordlnatlon.

3.0 Spec1al Precautlons

e o

to
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ProcEdure Date

: ‘ f E < ' ; , A ~ Page 3 of 13

4,0 . Procedure

The Test Data Sheets must be completed as - each step and/or substep
ts-completeds—

. NOTE: —-Al1- steps -are-performed-at Panel 1008 and verifled by indicating
lights, unless otherwise stated.

4, 1 Complete Steps 2 through 16 in Table 1 0 of InSpectlon Procedure IP-24.

4,2 Place the UNIT/PARRELLEL switch to the PARALLEL position on Panel *%,

4,3 Under the platform near. the air start solenoid valves, unlock and close
' the air supply valve from tLe diesel drlven air supply *%,

4,4 “Start and run the Prelube PUmp'for two (2) minutes,

4:5” i§tert~$teodby Dieselféenetator **Ide start the stop watch.

4:6;; .»Yerify that rated frequency»and voltage is reached at < 10 seconds.
4~7_v ;Vetify:thet:aoooocgetor-D Q?N_%# RUNNING, window ** is activated.
4.8 Tierify Dissel Gen ** Frequeny Meter indicates 60 Hz. Adjust the

oL _frequency as. mecessary.

4.9 Verlfy D1esel Gen~ ek Voltmet&r™ 1nd1cates 4160 volts. Adjust the volt-
: .age as necessary. -

4.10 -_Verify, at Panel 1C23, that the d1esel generator room vent fan, for
“-= ' ‘the’'diesel generator- under-test,-is running.

4,11 - Verify, at Panel 1C06, that the emergency service water pump, for the

diesel generator under test, is running,

' :

4,12  Stop the diesel generator under test and record the run time,

4,13 Under the platform near the air start solenoid valves;

a, Open and lock the air supply valve from the diesel driven air supply.

b. Unlock and close the air supply valve from the AC driven air supply *%,

4.14 Run the Prelube Pump for two (2) minutes. .
4,15  Restart the Standby Diesel Generator under test and start the stop watch,
4,16 Verify that rated frequency and voltage is reached at ¢ 10 seconds.
Record the starting. time,
4,17 Verify Diesel Gen ** Frequency Meter indicated 60 Hz, Adjust the

~ frequency. as necessary.
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4.18
4.19

4,20

4.21

4,22
4.23
4,24
4.25

4,26

4,27

428_

4.29

o o Tslercace Oy

R Page 4 of 13

Verify Diesel Gen %% Voltmcter indicates 4160 volts, Adjust the volt-
age as necessary. :

-Verify, at Panel 1C23, that the diesel gcnerator room vent fan, for
lthe diesel generator under test, is running. T )

Verify, at Panel 1C06, that the emergency service water pump, for the

diesel generator under test, is running.

Place the 4RV Bus k& Auto.—Manual transfer sw1tch in the MAN position.

Synchronize the diesel generator under test to the essential bus and
close the circuit breaker. -

Increase the diesel generator load to- 2850 KW and run the diesel gen-
erator under test for one hour.- -~ - - - - -

Complete the remaining items in TAble 1.0 -of Inspection Procedure IP-24,

NOTE: To ensure the diesel will not motorize do not trip the engine
before tripping the assoc1ated generator breaker.

Decrease the d1esel generator load to approx1mately 50 KW trip the
diesel generator circuit- breaker, and allow- the engine't ‘unloaded
for 5 minutes. :

. - S A o
Do e T e e e e —~ %
- o

Stop the diesel generator under “tést and record the run‘time. e

Verify the annunc1ator DIESEL GEN % RUNNING w1ndow *%, is_ reset.

Verify that’ the ‘diesel generitor voltage decreases to zero, and the
frequency meter 'goes to mechanical zero,

Trip the injection pump-control racks on the engine'under test by
depressing the Emergency Stop Pushbutton,(overspeed trip)“at the engine.

Utilizing the manual override of the normal air start solenoid, admit
starting air to the engine under test for- 10 seconds.

Return the diesel generator under test té6 a standby status as follows:
a. Place the UNIT/PARRALLEL switch in the UNIT position on Panel #%,

b. Verify that all fluid inventories are at the proper levle i.e.;
engine lube oil jacket water and governor oil '

c. Verify that all diesel generator subsystem annunciators at Panel
1C08 and 1oca1 Panel *% are reset, - S Lo T

a. -'Under-the platform-near the air start solenoid valves, ‘open and
lock the air supply valve from the AC driven air supply.

e. Reset the overspeed trip,
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4,34

4,35

4.36

4.37

4,38
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Page 5 of 13.

Open the diesel Starting Air Receiver *% & *% valves slightly,.and
reduce the air receiver pressure to < 200 psig as indicated on the
receiver mounted pressure gages PI ** and PI %%,

Close the air receiver draln valves and verify that the Starting
Air Comprassor ** has started.

When the air teceiver ptessure‘rises'td->w240 psig, verify that air
compressor under test has stopped. Record the run time and compressor

oil pressure. e

Open the Diesel Starting Air Receiver ** drain valve,. slightly, and

" reduce the air receiver pressure to 220 psig as indicated on the

receiver mounted pressure gage PI ** and close the air receiver drain
valve,

Start the diesel-driven starting air compressor with thc local handswitch,

When the air reoeiver under test preséure is > 240 psig, verify that
the diesel-driven air compressor has .stopped. Record the run time, .
compressor oil pressure and diesel oil pressure. '

Start the Diesel 011 Transfer Pump ** locally at pa nel ** by turning HS %%
to START. After the pump starts, turn HS xR back to STOP. ~The pump
should remain running. :

Verlfy that-the Diesel o0il transfer- pump- stops automatically when- the
day tank level reaches 850 gallons as 1nd1cated on LI %%,

Verlfy that the fuel 011 1evel of the dlesel 011 storage tank is -
>36,000. gallons,. Record-the as-found value. . .. - - o -:.:




5.1
5.2

5.3

s

5.5

5.6

" a.  -Standby Diesel Generator Operablllty Test

.The Surveillance test results, as documented by the

~ b.

Procedure Date __ March 24, 1977 Rev. 9 sTF  48A001

——, bl P e —

Test Date Page 6 of 13

‘Test Completion Criteria

The surveillence requirements will have been satisfied when the
follow1ng 1tems have been completed and signed off.

Thls Survelllance Test Procedure was performed for the following

reason:

b. Other (define)

The Test Data Sheets have been completed rev1ewed, 51gned
and attached for each instrument channel.

a. Diesel Generator Subsystem A
b. - -Diesel Generator Subsystem B

Test Data Sheets, arc as follows SOV LT

a. ' -Diesel Generator-Subsystem A - L et S -
b. ?fDiesel Generator Subsystem B - ==~ A T

Were any problcms encoantercd duelng the 1:es’c‘7

DCF#
%ngglpmeqt (A;ply:of,related Deviat;oghgeponx(s)-attachedj? DR#t

a.,_Procedural (Related Document Change Form(s) attached)’

- If Item 5.3 indicates any/unacceptable surveillance results

or problems were encountered, has General Instruction
2.4 been implemented?

Test Comments:

Operations Supervisor

- " Date

Surveillance Program Coordinator . ' . Date

L N
(RS ST A O S S
s g . R S A 20N
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6.0 Test Data Sheets -

6.1 Subsystem Under Test A B v

6.2 Test Date _ T T }

Procedure.|. .= - - - _"Requi:red Action Initials
Step : -
4.1 Steps 2 through 16 of Inspectlon Procedure 1P-24 completed.

4.2 UNIT/PARALLEL sw1tch in the Parallel Position on Panel **, B
 Subsystem A: ** = 1C93
' Subsystem B: *% = 1C94
4.3 Air supply valve from the d1esel driven air supply ** closed. ~
Subsystem A' *% = 1T—117A T
Subsystem B *k = 1T-117B B
4,4 Prelube pump run for two (2) minutes.
4,5 - D1ese1 Generator *% started
Subsystem Ar ko= 16-31 T T
- Subsystem B:.. %% =_1G-21. .. 1
4,6 - Rated frequency and voltage is reached at'< 10 seconds. - _
“Starting  time _ seconds. o B
b ';—Annunciator'DIESEL»GEN»*fQRUNNING;mWin§9w1n9e;ff;aFPiY?Fed-
_Subsystem A: ** = 16-31, window no. . A10
Subsystem B: ** = 1G-21, window no., B3 B
4.8 - Diesel Gen ** Frequency Meter indicated 60 Hz. -
Subsystcm A: *% = Gen 1G31
Subsystem B: #**%* = Gen 1G21
4.9 Diesel Gen ** Voltmeter indicates 4160 volts.
Subsystem A: - *% = Gen 1G31-
Subsystem B: *% = (Jen 1G21
4,10 Diesel generator room vent fan running:
4,11 Energency service water. pump running.
4,12 Diesel generator under test stopped.
1777 7 Ran time - - e
o
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‘Procecdure Date _ March 24.977 ' Rcv. Y .—; 48A001
) R d " Page 8 of 13
6.0 f'Teet Data Sheets : o
6.1  Subsystem Under Test A~~~ "B T
6.2 Test Date-. =~ - - - ' e
Procedure. Reqnnred Actlon ' Initials
Step ) ~ o e i .
4.13.a - Air supply valve from the diesel driven air- supply opened and locked,
4,13.b Air 'supply valve from AC Driven Air Supply ** unlocked and closed,
Subsystem A: *% = 1T-115A and 1T-116A
Subsystem B: #*#%* = 1T-115B and 1T-116B
4,14 Prelube pump run for twe (2) minutes. _
' X . 4 /
4,15 Diesel Generator under test started,
4,16 Rated freqeency and voitage is reached at < 10 seconds.
'StefeingeTiﬁe” seconds. T
“'Time of Start B
4,17 Dieseilceﬁw%ffErequeney ﬁe}e; indicates 60 Hz.
) _ Subsystem A: *# = Gen 1G31. . - ;.,{:;;j;_ . :
" Subsystem B: *%* = Gen 1G21 v - A
4,18 Diesel Gen ** Voltmeter- indlcatee 1160 volts.
- U ubsystem At ¥ = Gen 1631 0 T T T e
‘Subsystem B: ## = Gen 1G21 . T T
4,19 Diesel generator room vent fan runnlng._
4,20 Emergency service water pump running. b I
4,21 4RV Bus #*:AetojManual‘Transfeg switch in the MAN position.
Subsystem A:  *% = Bus 1A3
Subsystcm B’ %% = Bus 1lA4 }
4,22 Diesel generator synchronized
4,23 Diesel generator load 2850 KW and one hour load run complete,
9;24 Remaining steps. of Inspection Procedure IP-24 completed
@,25 Diesel generator load. approximately 50 KW diesel generator circuit )
’ breaker trippcd, engine Tun unloaded for 5 minutes, T

e em o mmanaicm A e e
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Procedure Date

ie LT . rage 9 013

~- fieterence Only
6.0 Test Date Sheets ' o .

6.1 :
6.2 Test Date

Subsystem Under Test

A - B e

Procedure.; - Required Action ‘ Initinils
--Step - -~ e e e e e+ = e e e e e e <" . RN e - .
4,26° 4KV Bus ** Auto-Manual transfer switch in the AUTO position,
4,27 Diesel generator under test stopped. R ' - e .
Time of Stop" o S | S " -iﬂ' L . 33
4,28 Annunciator DIESEL GEN ** RUNNING, window no. ** reset.’ .
Subsystem A: *% = 1G-31, window no. AlO
'~ Subsystem B: - ** = 1G-21, window no. B3 o
4029 DiéSellgenérator'voltage<decreases to zero, and frequency meter
: indicates mechanical zero. »
4.30 Injection pump control racks tripped by depressing the Emergency
Stop  Pushbutton (overspeed-trip) at the engine,
4,31 Starting air admitted to enginé“dhdéi_fééf for 10 seconds utilizing
the manual override of the normel air start solenoid. ‘ .
4,32.a UNIT/PARALZﬁt;s&itcH?iS UNITZ?ésition on Panel *%,
’;ifESub§§stém'Afit**{é 1693 77 T F Rl S,
‘Subsystem B: #% = 1C94 .~ ‘ N :
4.32,b All fiﬁid:iﬁVénforiéé at the pfoper level.
4f32.c Aliiéﬁbs§stem’éﬁnﬁnéiafbré at Panel ‘1C08 and local Panel ** reset.
o © " -Subsystem A: ** = Panel 1C93 R
Subsystem B: *%* =‘?aneli}C94 )
4,32.d Air supply valve from the AC driven air supply opened and locked. T
4,32.e Overspeed trip reset.
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6.0 - Test Data Sheets B Reference Only
6.1 Subsystem Under Test A B : [
6.2 'Test Date _
-|Procedure. Required ‘Action Initials
Step
- 4,33 Diesel starting air receiver ** and ** drain valves opened slightly
and air recelver pressure reduced to <200 psig as indicated on
- PI *% and PI **,
- - - "Air Receiver Press. Ind B .
- Subsystem A: k% = - "1T-115A PI 3221A-
1T-116A - PI 322A
Subsystem B: *% = , 1T-115B PI 3221B
LT e L. . .= 1T-116B PI 3222B .
4.34 P;Air'receivereréip}valvesﬁelosed_endisparﬁing‘Air“Compressor *k g
Started ' ' - N
Subsystem A: ** = IK-10A - el |
Subsystem B',.*# fanrIOB !
4,35 Startlng A1r Compressor stopped, when pressure jncreased to >240 psig: ,;
Compressor run time minutes. - S 3@
... Compressor. oil pressure - psig. . ¢ g
. . T T T ik
4,36 Diesel starting air receiver %% drain valve open sllghtly and air 1
receiver pressure reduced to 1220 psig as 1ndicated on PI ** and
air receiver drain valve closed.
. Subsystem A: 1T-117A, P1 3223A
‘-_Subsystem‘B: 1T-117B, PI 3223B
4,37 Diesel Driven Stsrting Air Compressor ** started.
Subsystem A: **% = 1K-10C
Subsystem B: ** = 1K-10D
4,38 Diesel air compressor stops at > 240 psig} .
Run Time
Compressor oil pressure .
Diesel oil .pressure
bt
R et

L
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- ' Page 11 of 13
6.0 ' Test Data Sheets ' o o o - .
6.1 Subsystem Under Test A B o '
- 6.2 Test Date

I Procedure.

Required Action Initials
Step -
‘4.39_ Diesel oil transfer pump ** started, locally at Panel ** by turning
HS ** to START. After the pump starts, turn HS ** back to STOP.
The pump remains running.
Subsystem A: ** = Pump 1P-44a, 1C91, HS-3203 s e }
Subsystem B: ** = Pump 1P-44B, 1c92, HS-3204
4,40 Diesel o0il transfer pump stops automatlcally at 850 gallons as.
indicated on LI*%,
Subsystem A: **% = LI 3208 ‘ SR 4 e
Subsystem B: ** = LI 3210 i : o _ R -
4,41 Fuel oilulevel-venifiedzz 35, 000 gallons, .- ----
As found value o _ o
4,42 Completed Table 1.0 of Inspectlon Procedure IP-24 attached
Performed by - - . .+ Date . o Time




Procedure Date

4,42

March 24;716i;”um£év. 9

o

Inspection Procedure IP-24,

. Pable—) 0 T

STP _48A001

-~ Page 12of 13

FiGIL: RUN-UP . )
. Unit No. _
- - . - .. .{Reference;, Peragraph 1.1). . e+ e U
* ’ : Name ___Date -
Linc y Horeal - Actual- . Peference T
Yo. Tten Cordition | Condition Remarks reterenes
o 1 ITEHS TO BE CHECKED pXFORE STARTILNp LHGINE .
_{-Ergine Coolant Ref. 3a,
27 ) level .- . in. . Page Q
Engire Coolant } T
°3 Texperature 100 - 100°F . -
Engine Lube - " Ref. 32,
% | 0i1 Level . Full Page P2
- ! Engine Lube - - - - . e
,3 s 0il Temp. ’ 130 - 135°F - |
4 i Lube 01l | Renrdngooefee .
. 6 | Circulztiocn Fump __omsiomin. | . - - -
Coolant Circuletion | Rurnirng T
T.. | Punp . ' psi min ’ -
. Starting Air 200 - 240 - .
, 8 Fressure psi B -
3 kito Lube 0il° - .
-9 Make-up Tank Level nal -
. Drain Air Starting
~;10 | Lines - Ref. 2
Gererator Becrings ; Ref. Z¢,
11} 0il Level Al -~ Fage 6
- Air Comvressor . : . )
0§ Lovol% - Ful . -
1'2 1K-10A (or3) .l N ..
Air Compressor 03l . e
13 | lLevel*-1K-10C (orD) | Full . -
' ~ } Air Compressor Dicseld . *
ik | Engine 01l Level ** | Full -
Governor Oil Lever | 0 } U N (R
15 T E = ) -
L 16 Inspect U Adr . ) . .
§ S, + | Intake Filter L
- - e - e s . ‘. ) ‘

e
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Procedure Date

Unit

{Reference, Faragraph 1.1)

March ‘1977 Rev. 9

Ho%

Page

.

liome

STP _ 48A001

l:.3of13)

M@E@@@@ Only

ﬁdte

Linc Norel Actual . sarks Refercrce
Yo. Tten Conrdition Condition Reaaxks cheven
17 ITEMS 90 BE CHECXED AFTER THIREINTURE ZQUILIER(UM
8 ‘Engine Coolant . Rcf;'3n,
2 Temrerature 170 - 185°F Section Q
. Ergine Lube 011 ) Ref. 32,
19 Fressure 30 -~ 35 psi . Section P
: Engine Lube 0il Ref. 3a
20 Ternperature 195 ~ 215°F ‘Section P
Air Cooler Inlet Less than Ref. 3a
-2l Teurerature 200° F Secction ¥
} . b . Ref. 32
. [} . . .
* - 22 Puel 0:1 Fressure 12 - 15 psi . Scetion L
' Pressure Drop, Ludbe . Ref, 2a
te3 0il Filters 16 psi max. Secticn P
' " Pressure Drop, Fuel . . Ref. 3z,
ok 0il rilter - 10 psi nax. Sccticn L
o bEncinc Lube 0il * Ref. 3a
+ 25 lLeakage - Secticn L
Engire Lube 0il Ref, 32
1 26 Punp Leakage - . Section P
. Ref. Zza,
27 Exhaust %emperature | 850 - 1100°F Scetion €
’ 0.k to 2.0
28 Crankcase Vacuua i?;ngf bater .
. Engine Coolant Ref, 3a,
‘29 . | Level in. Pege 23
! Pressure Drop, ) ' Ref. 3
30 Jube 0il Stralner 12 psi mex. Page 1k
* If the ofl 15 belek the proper llvel, add oi) jer LP-1L, Paragraph 3.3.
) - JEE I the at) e haler the sveear 1hynd, add 0] dopr 12160 Pacasreany {0 -
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INSPECTION PROCEDURE (I.P.) ) :
. . ] no. 1P-24 i
E"IGIN::, (DIESEL) GENERATOR SET PAGE 1 oF 10 s‘

COLT INDUSTRIES MODEL 38TD8 1/8

N

/l‘

/ . . . . - H
APPROVED BY Wﬁ h,JA/@ ~ APPROVED BY /1% 1. W orenered” )2 S, 55

REV. __ 0O DATEL/8/7¢

Malntenance Supervisor _ Chairmanr,Op/patlons Committee

| APPROVED BY ___ iR latsed /- z?—/{ i

' ChiefvEnglneer F

1,0 INSTRUCTIONS B ’

| 1,1 Engine Run-Up (Complete Table 1.0)

1. With the engine at standstill and before the engine is started =
.

, per_SurVeillance Test Procedure L8A001, peiform‘items 2 through

.16 in Table 1.0,

2 ' Wnile STP L8A001 is proceedeg and after the dlesel epd generator.'

?
v S R i
. ' reaeh equlllbrlum tempcrature, complete the remelnlng 1tems in o ,.‘«J

.--'Table_l.o.

1.2 Enplne Run—UD, Standby (Comnlete meble 1. O)

This, operatlon is identical to Paragraph 1.1 except for frequency of test.
When one standby diesel generator subsystem is out of serv1ce the

operable subsystem must be runnup once every 2h hours.

o 3 Annual Enclne Test (Complete Tables 1.0 and 1.1) T
' “1; With the engine shut down and prior to engine start per Surveillance o
" Test Procedure hBAOOh,'perfofm items 2 through 16 in Table 1.0 and

. complete items 2 through 21 in Table 1.1,

e vt PR e oy A ey A AT B T AL Y g s €y TR e




INSPECTION PROCEDURE (I.P.) - ]

. ‘ NO. - IP-24

ENGINE (DIESEL) GENERATOR SET '} PAGE 2 OF 10

COLT INDUSTRIES MODEL 38TD8 1/8 REV. 0 DATEL/8/7{

N

‘While STP h8AOOh 1s proceedlng and after the dleoel and generator reach

'equlllbrlum temperature, complete the remaining 1tems 18 through 30 in Table 1 0.

N 4000 Howr Maintemance (Complete Table 1.2)

~1. With the engine shut down, perform the items in‘Table 1.2, every 1000
hours of engine operation. - .

[

2. Complete Table 1.2.

6000 Hour Maintenance (Cowolete Table 1. 3)

1. With the englne shut down, perform the 1tems in Table l 3 every 6000('

L hours of englne operatlon.

C2, Com?lete Table 1.3.

LK R . , . N . - - - - - - N

" 1.6 8000 Hour Malnter nece (Comolete Table *.h) '

>.l.' With the en01ne shut down, perform the items in Table 1. h every 8000

- hours of englne operatlon.

- - Ve e e eaae 4 e - - —. ve - Sl . emea

- Complete Tdble 1 L,

Generator Exc1ter Insoection

With the en"ine shut down, 1nspect the etciter - regulator for general ’

- cond;tion.

1?: | Clﬂun the air Oanl g5 Per Rerereuce 3h, Pege 5-1.

T, -
. . B T T . T T o

s e ; 2 oo -




INSPECTION PROCEDURE.- (L.P.)

s - o NO. IP-24
LNGI\JE (DIES“L) GE‘\IERATOR SET PAGE __3 OF 10
1 coLT INDUSTRIES MODEL 38TDS8 1/8 REV. _ 0 DA'_rEl/B/_" g
1.8 Generﬂtor\Electrical Inspection .
“;&I‘ Wlth fhé“englnc shut down, perform 1nsulat10n re51stance testing per
P Reference 3.C, Page 4, "Insulation Resistance Testing". é;
1.9 Exhaust Silencer Inspection
‘% 1.“ Lin pect the exhaust 511encer for general condltlon.
i . ) B ) ) N . :,{‘ : ,.».. a
" | 2.0 REFERENCES
?Tl.t' IELP Safety Manual.
Sl2, P&ID chsel Generator Systems, Bechtel Conp., Dwg. No. 788h—M—132
i . - w . D . R
kX Rev151on 9
“é;- Dlesel Generator Service Mandal, Lnstructions No. 35L2, volt :
R Industrles, Bechtel Vendor Prlnt Control No. 788&—Ml5-73— ;
;vi“_ﬂmfe:w Instructlons 3800TD8 1/8, Colt Industrles. v g
. ; b; Instructlon Manual, Basler Electrlc Publication No. 90 85100 990. -
[ I &
. Electrlcal Tab, Instructions 3562 ‘Colt Industries Power Systems
I ‘Division. R ' R S
4. " Aecessories Tav, Part Hos. 11 905 73l and 11 905 732.
e, . Accessories Tab Part No. 1 906 206. :
£, Bulletin 37708E, Woodward Governor Company. i
g. Instruction Book TC-3CE, Elliott_Division,of Cérrier Corporaﬁion.

..........



"7 INSPECTION PROCEDURE (I.P.)

' , NO. _ IP-24
GINE (DIESEL) GENERATOR ’r - )
. o Tl PAGE 4 OF 10
. COLT INDUSTRIES MODEL 38TD8 1/8 ‘ '
E e REV. O DATEL/8/7€
: LIPS B Y e— = e e — ¢
. e .
. = . Table-1.0 ‘ : :
- T e o e pUATED RUN-UP Y T E T CETLL e s ey
Unit No. ) o
- S - {Reference; Paragraph 1.1) . - ...
- T ' Nenie - o Date
. Line Normal Actual - ]
Yo. Ttem Condition | Condition Remarks Reference .
b} ITEMS TO BE CHECKED EEFORE STARTIN|> ﬂiGINE o
B T .Engine Coolant D o Ref. 3a,
) 2 Level . in. . Page Q1
Engine Coolant _ o ) )
°3 Temperature 100 - 100°F e . - - )
o . -Engine Lube - ‘Ref. 3a,
- - ] 0il Level . Full - Page P2
! Engine Lube .
.5 01l Temp. 330 - 135°F -
o dnwveoin | Runndng ) T
© 6 | Circulation Pump psi min. -
- o - | Coolant éirculatio;l Ruﬁhing - - - - - -7
) T | Pump . ____psi min -
-~ .. [|'starting air - | 200 - 2k0 -
., -8 | Pressure psi -
“““ 1T | Auto Lube 0il’ .
o -9 ' | Make-up Tank Level Full -
+ * | prain Air Starting ) :
;10 Lines - Ref. 2
. - i " | Generator Bearings : . Ref. 3c,A
311 _JOiY Lever ...t Fad ... b .Page 6
= o Air Compressor . - .
T e oLl Lever* o ¢ Full” e ; -
12 1K-108 (orB)
-7 o Air Compressor 0il
13 . | Level*-1K-10C (orD) | Full -
Air Compressor Diesel )
A 14 | Engine 0il Level ** | Full - B
T Governor 0il Lever '
“Thspect L Clean Alr |~ . ) a
Intake Filter = :




l INSPECTTON PROCEDURE (I.P.)

- . A ' NO. --19.:2.4%.‘-,_.,___?_
e

FNGINE (DIESEL) GENERATOR SET | PAGE _5... Olio

COLT INDUSTRIES MODEL 38TDS8 1/8 | REV. _O°. _DATE1/8/7¢

- s e -
N e Teble 1.0 (Cont'd) S -
Lo TTmoTTo L IIITT TN L. ENGINE RUN-UP '
L Unit No. __ ) L
= R Paragraph 1.1
N cn ( efefence, graph . Date
o J
: Voo -
“*Line o o Normal.. | . Actual- ; i B
: No. Item Condition Condition Remarks Reference
E 17 ITEMS TO BE CHECKED AFTER TEMPERA\TURE EQUILIBRIUM . 3
. _ "8 .Engine Coolant e - _ Ref. 3a,
e Tenperature 170 - 185°F L . Section Q
" i, | Engine Lube 0i1 - L o Ref. 3a,
119 Pressure 30-- 35 psi ) : . Section P
Engine Lube 0il : ' o C . Ref. 3a
- i 20 Temperature . 195 - 215°F : s Section P
- - -__t Adr Cooler Inlet Less then R ] o . Ref. 3a
~  i2l..} Temperature - 100° F e R : . : Section K
i : : S Ref. 3a.
122 | Fuel 0il Pressure 12 -~ 15 psi E -0 L * Section L
] - , Z: ] Pressure Drop, Lube B T T B Ref. 3a
. 123 0il Filters : 18 psi max. T L Section P
i >} Pressure Drop, Fuel . . - . o L . Ref. 3a,
L 24 0il Filter 10 psi mex. |.-° - - - - T "} Section L
. : Engine Lube 011 N y ..+ .1 Ref. 3a
‘ 125 Leakage T - L ' R . Section L.
Engine Lube 0il - ) e P " o Ref. 3a -
126 - | Pump Leakage - - e LTop 7T . =l Section P
: . . i o - . Ref. 3a,
‘o1 Exhaust Temperature | 850-~ 1100°F| - <~ *+- - — : Section S
‘ 0.4 to 2.0 . L
o8 Crankcase Vacuun =~ in. of Waterj —- - ---- T e _ ‘ ) - -
wrp e .
s Engine Coolant N . N T TR L " Ref. 3a, —
129 . | Level in. _ ) Page 23
! Pressure Drop, o . . , - Ref. 3
© 30 Lube 0il: Strainer 12 psi max. ’ : . ' Page 14
) * If the oil is beloy the'proper l¢vel, add oil per LP-1h, Paragraph 1.3.
{2 1 the oi) §s helop the praper ivel, e2d oil dor 1P-15, Poragropn 1.2




O oo vooooe g @
) NO, ...IP-24
ENGINE (DIESEL) GENERATOR SET . L e
_ ( ) GE: s PAGE __6____ OF 10
‘ . e ——— e
-COLT. INDUSTRIES-MODEL—38TD81/8 N iy
| 4 REV., O DATEL/8/7
Table 1.1 _
. "ANNUAL ENGINE TEST L F i
. “ 7 . " Unit To. S - '
: : N " Y.+ . . (Reference, Paragrarh 1.3) .
1} - . - . . " .
) o Nonme Date )
Line Normal Actual . :
Yo. Item Condition | Condition - Remarks ~ Reference
Complete Table Para. 1.1
1 1.0, Items 1-16 I U e
Check I'njection Punp Capn Ref. 3a.
.2 Rack Settings o e e - - - - Page L15—
Check Injection Pump
! Rack for freedom of - Ref. 73_3’_“_‘ :
©3 A - e —~ Page L15
. Inspect, Clean Lube
4 0il -Strainer R _.Ref. 3e ..
o inspect Governor,A Ref. 3f
S Check 011 N — - o Page 10
" - | Inspect Air Start i . Ref, 3a,
| Distributor L feoo D e seetiontm
RN RS Ref. 3a,
T Inspect Pump Drives SN N |~ Pape N1
Check Governor v o
8 Linkage "} . _ [ (L W —-Ref+3f -
e
Inspect Generator Ref. 3c . i
9 | Brush Wear e ~ | Page 10-12 -
Check Generator _Ref. 3¢
10 | Brush Holder Tension e e} Page 11-12 N
. *V" {.
Check Engine 0il - o
31 | Quality* - R I S S R !
e § 2 - —_— — - —— "
Inspect Vertical . Ref. 3a !
32 | Drive Coupling _ | e |~—Section F .. : ;
i Inspect Blower Ref. 3a N
"13 Drive o -..Page_K-b3 ... cd
| Inspect Timing Ref. 3a, l‘
- '1b ) Gears ) i e S .. Section H i
N Check Injection Noz- ‘
- zle operation &
‘15 opening; preossure: . _— I — _ L
g Check Crankcase 0il Ref. 3a,
-+ 16 Separator Drain Tube Page K-b1l
¢ | Check Timing Ref. 3a,
B? Chain, Tension Page H3




| INSPECTION PROCEDURE (I.7.y ———— o T
& : - NO. - 1p- =
’NGINE (DIESEL) GEMERATOR QT 24
e = PAGE 7
COLT INDUSTRIES MODEL 38TD8 1/ OF L0 %
.. . - PO - . - \ ., . .
% . | ' REV. _ 0 - parn/s/7d
ANNUAL ENGINE TEST
Unit No. .
(Reference, Paragraphl.3) . B
. Néme : )  Date
Linc “Normal Actual - o T -
To. Toem Condition | Condition Remarks Refercnce
18 Inspect Pump Drives - ’ | _Ref. 3a,
el R o Pare N1
Check Fuel Injection b ] Ref. 3 |
19 Timing = ' Page L13 :
Check Air Inlet ;- ——f— | e e R
Exhaust Forts ) §
R o = :
¥ | Fuel 0il Pump ) R
21 Seal e o . ?j
Complete Table 1.0, | fé
22 | Items 18-30— T ; B
[ R— B _ ]
¥ Have a sample of efgine 0il checked for dilutign & general detergent] - “{
quality. If necesgary, chanéémgiiw§;;'£§:l6,.ﬂaragraph 1.1. ,?
HeLesy ) 3 | | 1
- - RN — g
L2 - . - I i . ?
R IR i
T -a - L§
— — — S N U |
e .
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, INSPECTION PROCEDURE (I.p

(DIE_'SEL) GENERATOR SET

coLw

-INDUSTRIES MODEL 38TpDs8 i/8

N .

- B— =T
: Table 1.2 !
- ‘. k000 ACUR MAINTENAKCE L
N Unit No. . 5
\ S :* © (Reference, Paragraph 1.1) . :
S e S e e Neme - ' Pate
Line ' .. | Normel ‘chtuz.:_l. , Remarks ... |.Reference
Yo. Item.-. .- - ) Cordition Ccndition . ) — —
- Insvect Cylinder - -Ref. 32,
-1 Adapters for Water N - Pace D1
Leakege . . :
- Inspect Pistons,. ‘ -Ref. 3a,
"2 | Pumvs, Cyvlinder - e “Section D
- .| Liners through the v » _ '
- borts . Vo i _ o
@ Inspect AlIr heceivers ‘
=3 Jfor Oil Accumulation o o D ) !
i Turbochargers - Ref. 2g,
- b JClean Irveller and “ Page 8
_ Diffuser . . 9
_— C- ;
- - — N
—_— p— " ERSTRONY S - o AR I
_ ) \ 1
§
L . S B . - — |- -

e T S, o s paa v ——E




INSPECTION PROCEDURE (I.7.)

. . { NO. IP-24
! NGINE (DIESEL) GENERATOR SET v
PAGE 9 . OF. 10
COLT INDUSTRIES MODEL 38TDS8 l/8 ‘ ’ :
@ "« . | REV, 0 . "DATEL/S8/7¢
: B
- - 1aple 1.)
2. 6000 HOUR MAINTENANCE
Y
N . Unit No. _
* s " (Reference, Paragraphl.5) )
: : Neme * Dé.t,e
Line . Normal Aéiugl Remarks ﬁeference
Ho. Item Cordition Cenditicn : -
Drain & Change : ' - ;fl' fé’
1 |Goverror Oil - age
Blower ~ lnspect ) _ * Ref. 32,

Imnellers and Check'

" Page K-b3

Clearances

Check Fusl 0il .
Relief Valve

,Ref‘ 3a s .

Page L1




INSPECIION PROCEDURE (1.7))
: o NO. - 1P-24

|

GINE (DIESEL) GENZRATOR SET

PAGE _ 19 OF 10
) [ A FOLT INDUSTRIES MODEL 38TD8 1/8 .- o
G ) « . | REV. 0 DATEL /g /7¢
N o
5 8000 HOUR MAINTENANCE B
N : " 'Unit No. o - ot IR
. . N : ‘(Reference, Paragreph- 1. 6) - . o -
. e . R . -..A . ’ . . ) . . . 3 ]
. . . - . _ Name C . Tt Date
Line] . Normal ' Ac't_uz}l ! Remarks & Reference
No. | Ttem Comdition | Condition | "™"TF° —
—————— "CHECk 1iein, Cormect-| GSee Rer. 5a | : - - Ref. 3a,
1 | inn Pod Bearings for| Pape 2. N I Pape w1l
=TT&r . ‘
: _ . ]
~ | clean Crankcase 011 ' o . | .Ref. 3a,
- 2 Ser’nra_ﬁor ) _ . b e A ot e n o 2 ye . Pﬂ f'n V..—“:ﬁ”
Check rngine - _ _ = 0 Ref. 3r,
Generzter Alicnment . ' o e Pare 7
 Disasserbtle, Clean, o . Ref. 3a,

& Check the Air ' ) e Pace RL

vtarit Check Valves . ‘ - . '

Check Camshaft See Ref. 3z, . , A | Ref. 3a,

5 | Bearings for Vear Page B2 S - o Pace H
Disessexble, Inspect ‘ T SN T o Ref. 3a,

6 | Fuel Purps : o : ) N | _Page 12

. Disassemple, Inspect| . . L . . Ref. 3a,
T | Lube Purzs ‘ L ' , . Page P2
Check Torsional v See Ref. 3a i . -F — _ _ Ref. 3a,
8 |'Damper Pins, - Pege B3 - o . ' Pace E11

_BUSNITES 10T Wear

Disassemble, Inspect | B | T Ref. 3a,

.9 | VWater Pump e Page QL
) See Ref.3a, . A . Ref. 3a,

10 | check Piston Wear Page B3 ' - e Section G
“Turbocharzers - _ B 1 - ' Ref. 3g,

Al | Clean Turbine Disc, | P s b v 0 page 8

.. | NozZIe Ring ) ' ' .

~— : - } L

. et : I S N




Cﬁief Lngineer

] e N A I
MOTOR & DIESEL DRIVEN AIR ]NO- IP-25 o

‘OMPRESSOR QUINCY MODEL 03. -5

| AIR COMPRESSOR PAGE __ 1 OF 3

R S ONAN MODZL DJa DIESEL ENGINE REV. o - parg/8/7¢€
@ AVPROVED BY Q?ﬂ 7,./4/@ n _
Ma ntenance SupeerSOI' : APPROVED BY —d/ 210 7/{1 r)Lrn_‘ - // /-,r/ ')/

. ' Chairma = . :

. , . : . ' ‘ APPROVED BY 2}ﬂ9€/fatlons Commlttee B

' ‘ : - - : S P M», /15;.7‘ :

1.0  INSTRUCTIONS

1.1 Compressor Insvection (Comn’ete Table 1. O)

1. Vith the compressor shutdown, perform the items in Taeble 1.0.

: 2. Complete Table 1.0. | o S

:"This'maintenance may be coordinated with surveillance testing;

1.2 Cohnressor‘Diesel Driver Inspection (Corvlete Table l;l)

21 1. Vith the gompressor shutdown, perforﬁ the items in Table 1l.1l.

.:é.:2. Complete Table l;l.' |

© 2.0 REFERENCES

1. Diéeel Generator-Servicé Méhﬁél,;IﬁStfuctioﬁs No.-35h2, Colt Industries
(1884-1015-73-2). . |
Tal Instructlons 3800TD8 1/8 Colt Industrles.“
5;_ Sundry Equlpmgnt Tab, Instructlon Manual - Qulncy Compressof
- Division, Colt Industries. B

fc. Sundry Equlp. Tab Serv1ce and Parts Catalog, Onan Company.




'LCTION PROCEDURE (I.P.)

NO.

IP~2
-ho'rorz & DIESEL DRIVEN AIR! >
OMPRESSOR QOUINCY MODEL D3
AIR COMPRESSOR ' PAGE 2 OF
v ‘ ' Y - patk/8/76 |
ONAN MODEL DJA DIESEL ENGINE I REV DAIJE/ B
; e -
Table 1.0 : .
‘\ COMPRESSOR INSPECTION
RN Unit No. -
* ¥ (Reference, Paragraph 1.1)
: . o Nene * Date
Linc . Normal Actual Remarks Refore:
Mo vem Cordition Condition = eference
“Visually Inspect | Co-

1 Corpressor - .Ref. 1b
Drain Air Keceiver ' '

2 Moisture Ref. 1b

. Check for Air . _

3 | Leakage Ref. 1b
Onerate Safety Valves Ref. 1b
Clean (or Hevlece)

Intake Filter “Ref. 1b-

6 Check Belt Tension Ref. 1b

- Check Pulley o

T Clamp Bolts Ref. 1b
Inspect VD Pilot

8 |Filter Felt Ref. 1b

9 |Check VD Pilot ) Ref. 1b

110 | Inspect Valves Ref. 1b

-




oo TTRTRM AU PROCEDURE (1LY —
Mg;ggn& DIESEL DRIVEy AIR. NO. 1p->25
R catien 0 -
o -3 OF 3
ONAN MODEL pga DIESEL ENGINE .+ . | REV. 0 DATE, /808

o Table 1.1
X A COMPRESSOR DIESEL DRIVER INSPECTION ‘ .
\ . L
Y Unit No. : SR ST
Y " (Reference, Paragraph 1.2) ° '
) : . , e
: Neme * o Date
Line _ Normal Actual
Yo. Item : Condition Condition Remarks Reference _
1 | Check 0il Level ¥ ” - ' ' Ref. 1lc
2 Clean Vent bneninés' : ' Ref. 1lc
* 3 | Check Starter Cables ' o ' : Ref. 1lc
Check Governor - : . )
Linkage : S ' Ref. 1c
Check Battery Level ' o ' o . Ref. 1c
Check Battery IR : . . .
6 | Charger S I , ' ' = | Ref. lc
7 | Chenze Fuel Filter S o . . Ref. lc
8 Er:iihe; ease ‘ o . . : Ref. lc .
9 |Drain Condensate - , . : N : : '
Travs . o ' _ Ref. 1c
} A

S ——

; _
| * If the 0il is belotV the prcper lqvel, edd oil jler LP-15, Paragraph 1.2,

P o -



[ IXSIEUS :‘ 2 Y L(.-‘. 2 . ’.l -
INt(;llOl PROCEDUKE _\I P.) . . | 1P-225

Diesel Generator 1G-31, ,1G'21 PAGE . OF f
: " L . REV. __ 0 DATE8-4-76 45
S 4 _ | :
@J@g N2 L0020 APPROVED BY (£ (onng %»Jff/«s/x

’ vi Committee.

Maintenance Supervisor C?Zé%%i;;) rations

~ APPROVFD BY 2= -7 .

Thief Englneer

1.0 INSTRUCTIONS

1.1 External Inspection

1. 4 Visually inspect the diesel and associated equipment for evidence of . ’
0il leakage or seepage. : o : - T

2.A Report all discrepencies to the Mechanical Maintenanée Supervisor | o
immediately. o L ' '

1.2 Flange Torque

1. Review systeh file for discrepenciés (MARs) discovered in 1.1. Check
“bolt torques on the flanges on those dlscrepeHC1cs and record the

4as found and as left (if appllcable) data on the approprlate data

£2

. .. -
i 1icet to Le filed in

" sheet (data shieet I or data sheet II). Data's

- Maintenance History file. .

.-2.0 ~ REFERENCES

2. Instructlons 3800TD8 1/8 Colt Industrlos Coe : : - -

B — e T S I T P W Y Ry T P e WP oo

7
g}




INSPLCIION PROCEDURE (L.PD.) :
R ; ' . * . 0. . IP-225
Diescl Generator 1G-31, 16-21 . | PAGE 2 OF 4
R SR T . - | REV. 0 DATE 8-4-76
. .. ... ... TABLE #1
| .7 TORQUE LIMITS
o o : Torque Limit -
Part . . o R Ft., L.bs. L ﬂ
. Adapter Collar Stud Nuts « v ceeeeonis e ~‘ 20-25
Blower Flexible Drive Stud Nuts .. ... Ceeeeee  -110-120
B_lOWex‘ to Block Stud NUtsS ¢« ¢ c s s ¢.06 060 e 0 00 P 110‘130
~ Blower Bearing Plate NULS o o s s e s 00 s oo oowese e : '80—90 »
_ Camshaft Coupling Bolt Nuts '« o « o e’ s s'es o oo . 60-80
Camshaft Sprocket NUts . s ¢ oo o ooccooss e Je s . . 80-90
Camshaft Thrust Bearing Clamp Ring Capscrcws. .~ - 35-40
S Connecting Rod Bolt Nuts . ..... . ceeesoe oo o 175-200
’ o - -« Crankshaft Coupling Bols Nuts (Long) .« e cva oo . " 500-700
' ‘ " Crankshaft Coupling Bolt Nuts (Short) .. eeecee = -5 500-700
Crankshaft Flexible Drive NUts . e ..ceceoceeee’ 290-300
- 4 Cylinder Liner Holddown C2apscrews ...seeeees ' - 125
T Cylinder Block to Base Rail Bolts .« ..o aes e - -+~ 300-350
. Cyiinder Liner Adapters 1-1/4" ... .. e e ie 135-140
Cylinder i.iner Adapters 1- 1/2" e isceeroenne 165-180
. -
Exhaust Manifold and Extension Pipes S -
. : - 3/8" Thread - Bolts and CapsCrews .« - « « oo o " | 30-35
. o S 1/2" and 9/16" Thread - Bolts and Capscrews. . 50-55
- . St By-pass Fitting Gland Nuts . ¢+ qeceooec e . See Sec.S.
. Exhaust Belt'to Cylinder Block Capscrews ceszee ... . GO
' %" Flexible Pump Drive Stud Niits ...« e 110-120
Ceo Injection Pump and Tappet Housing Bolt Nuts ... . . 80-100
Injection Pump Cage Yoke Stud Nuts « .'eee v v e e : 40
Lube Oil Pump Bearing Platc to Housing Nut . .o s - 60-8p
- Lube Oil Pump Housing to Cylinder Block + .+ .o 0. ) 100.
. : s . : o 120
. Lube Oil Header Capscrews ...ecscecoooso oo 35.40
b Lube Oil Header Locknut ececescsesococcae = ° 45-40
) Main Bcaring Bolt Nuts e 690 000 8 0e®e®e00e 00" . 7°°°‘°Q°
- Piston Retainer Plate Capscrev:ls (Rotating Pistons) 25-30 T ) —
’ Piston Insert Capscrews (Fixed Pistons) e+« o c o _60-08 I
. . '~ Top Cover to Block Capscrews ... .. teeeesnes ' 40.5%
' - Top Cover to Blower Capscrews ...scecoceos’ 40-58
Turbocharger Nozzle Ring (59p) to Inlet Casmg (50p) '
Bolt (62). T 2 3 T
. (Numbers refer to Part Nos. in Elhott Inst. _ L St
SN v e Book TC 30F) .
y °




AINE‘&CIION. 1)1t0(:15uu_m-, (L. .)__ . - 1P-225

' erator " PACE 3 _OF 4
Diesel Generator 1G6-31, 16-21 PACE» OF.
o L e « | rev. 0  pATES8-4-76

L _ DATA SHEET #1 S -~
L FLANGE BOLTING INSPECTION SHEET
:
o 4 BOLT ’
SEQUENCE
. BOLT TIGHTENING SEQUENCE = .. ..
Tivee Gvsray -
1s0: Dwe. No, - )
IR e SO
Fravce LocaTion— _
BovrT Stzs: -
Torque Reaquigement - ’
. .,‘-_' _ N o o . o ., . 4'
TORQUE WI';'ENCH Szr:lm_ No;_— '
Wrenek Cavierayion DaTe -
) - - .__;_ R, = .
Dave: - Wirnesseo By:




w1:45"“1:'&0-3 TROCEDURE (L.P.) |

Diesel Generator 1G-31, 1G-21

PRI T T T (TR Y

DATA SHEET #2 . ‘
I e ST INT "1‘1‘3'-:* v TR = o P ok
-‘°. e - anl Jul_ u{ [.ll <O ’I‘lb{)’\,l'\,'( STTLL. l, °' ¥
s ISR it =2 - Simmira SIS T ILAY = = -—-'-—-.:;-_::fz.f T |
] o . m:.-‘ .‘- N
RPN 3 ..

> BEOLT e
SEGUENCE |,

NI
e BoLy TIGHTERING SEQUENCE R

| T:,TLF:_(S_,\(STEM}% — I : -
AisoDweNo= iz o o S

Fl.;wct-' 'L‘ocnfso_:'\-;",' ] i

boz-'r Size= - SRR -

Torour P;.QUN.CME:NT c

. Toraouc \*/kcuéHSar:nAL No.- L e

Wrenen Cnucrm'xom Dave~

J‘. D,‘Tl:: _“,:-,-. - «i~-v_ - _ C e Tee ";“:: ‘Vj’.’“cssro BY, ‘_______.___:-_:”_. ;:::::;:..
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1P-229

8]

ENGI?\.‘_D'IESIEL)_ GENERATOR SET FOR AGE 1 OF 2

MODLL 38TD8-1/8 STANDBY UNITS ' ‘ , : :
‘ . - REV. 0 DATE 9-16-77

"\

P (

i ‘ s \ \\ j/// ":_.'1! A /
Am@vno BY @ 42 42 0_142 Z @ - APPROVED BY 1, /Tdu/ [ ////L/{ i
v Maintenance” Supervisor Cﬁgirmang sgra-ioni4fogyittee

APPROVED BY [ bl 7 {fif/f fres <y
Chief Engineer

1.0 INSTRUCTIONS

‘1.1 Monthly Inspections and Maintenance (EIectriéal)

I.1.1 Check the DC control supply - service the batteries, etc.
as required. , ‘

1.2 Every 4 Months (Chemist)  Water and 0il Samples

1.2.1 Obtain a sample of jacket water and have it analized by
plant chemist, for required treatment.

~1.2.2 Obtain a saﬁplevof lube o0il and h;ve it analized by plant
‘ chemist for its condition. - - . :

1.3 Every 4 Months (Electrical)

"~ 1.3.1° Check the safety and shutdbqn controls to determine if all
are set properly and all are working so that the engine
will fail safe. Refer to page 22 of Tech Manual.

- 1.4 Every 4 Months (Mechanicai)

1.4.1 Check air and exhaust ports for carbon depositss. Clean
- as necessary. - - ' :
; : . :

-"'1.5 Yearly Maintenance

1.5.1 Inspect all the upper and lower pistons for the condition
of rings and liners through the exhaust and air ports, if
the visual inspection show suspicious liner wear patterns.
Remove all the pistons and repair as necessary.

1.5.2 If the wear is. such that pistons are not removed from the
- engine the enginge should be water tested and inspected for
any internal water leaKage. _ . ’
‘1.5.3 Inspect the torsional damper and all bearings.

1.5.4 Check the cr;nktalignmnet and the crankshaft end float.

1.5.5 Check the condition of the blower through the inspection cover.

1,5.6 Check the heat eXchangers and cdolcrs for scale or plugging.
- e i :
1.5.7 Check main and connecting rod bearings for wear.




AAVIL 1,0 A AVeT LIV LLESS AR

No.  Ip-229 - |F
ENGINE.IIZSEL),GENER/\'I‘OR SET FOR- O OF 2 o
'MODEL 38TD8-1/8 STANDBY UNITS o , -
- REV. O DATE 9/16/77
- ‘ t
— . o i
_ — - » St - Hﬁ,
DR - - el el ;’?
- 2.0 REFERENCES | *
k
2 1 Mamtenance Program for Modcl 38TD8-1/8 Standby Un1ts g
, f
w2.2 ‘Suggested Mamtcnance from Colt Industrles, Colt Industrles -
"l Instructmns 3542 g
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QANE ARNOLD ENERGY CENTER ‘
UNIT NO. 1

JOWA ELECTRIC LIGHT AND POWER COMPANY

REV, 4 APPROVAL

SURVEILLANCE TEST PROCEDURE NO. 48A004

STANDBY DIESEL GENERATOR ANNUAL INSPECTION

-

T

/0 ’/0//7 .

Prepared by: -144/1 /ng ._-Déte:

)éry Nelsén

Bpproved by./:?z -1,»/ //rt /7 LecKirt e "Date:

Mechanical Maintenance Supervisor_

Approved by')\ ; O\/ 907M - }- IIIat}e:A.

,/n//,?/? 2

- - “Reactor & Plant Performance Engineer

[0-13-77

|0~13-27)

‘Revieved by (BGMAJ /WMW/( ,nate;

Chairman, Operations Committee

Approved by: - Date:

e .

10/18/77

Implementation Date
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Procedure Date ~ October. 10, 1977 Rev. 4

1.0

1.1

2.0

2.1

2.2

2.3

2.k

2.5

2.6

2.7

2.8

®

i

Purgose

The purpose of this test is to demonstrate, by inspectlon the operablllty .
of the Standby Diesel Generator System. In accordance with the surveillance

‘requirements of the DAEC Technical Specifications, Section 4.8.A, this in-

spection will be performed annually.

General Instructions

There are two subsystems to be tested as part of this procedure. The
instructions of Section L are to be performed for each subsystem.

This procedure contains data sheet (page 5) which is to be used to
document the instructions of Section 4 and data. obtained. The "master"
data sheet is to be reproduced and completed for each subsystem.

A1l steps of this procedure are to be performed in'sequenoe. Only one

subsystem is to be tested-at a time.

The * MechenIEallMainfenance Supervisor (or“deaignated alternate) must be
notified immediately whenever a procedural step cannot be completed as
stated or if any other problem develops during the test. No maintenance, .

,adjustment or replacement is permltted without his authorization.

The Shift Supervising Englneer should be notified and Section 3.8.A of the
DAEC Technical Specifications (LCO) immediately referred to whenever

problems that are not resolvable are encountered during the test.

A Deviatlon Report should be completed for any problems encountered during
the test.

-

Test equipment required for this procedure:

a. Test equipment as indicated in the Diesel Service Manual, Bechtel
Vendor Print Control No. T88L4L-M15-T3-2. :

All test equipment required for this procedure should be functional and
properly maintained; e.g., callbratlon date should not have explred for
test instruments. . o




.Procedure Date 0ct0‘10. 1977 Rev. 4 'P 1, 8A00.

Ly B . Page 2 of ° .
. o . o ,~x‘//
2.9 Personnel required for this procedure: . ' (“” '
. . . * . S —l'v.
Group _ : . Number A
‘ ' | )
/, "’);/
A

2.10 At the completion of teéting, Test Completion Criteria Section 5, the .
' completed Test Data Sheets and Deviation Report(s) should be submitted to

the Mechanical Maintenance Supervisor for review and approval.

2.11 This test is to be coordinated with Inspection Procedure IP-24 and the
results of IP-2h will be included with Section 6 Data Sheets.

3.0  Special Precautions

3.1 Insure that the starting eair receiver outlet isolation valves are closed
end engine control switches are in LOCKOUT before starting any mechanical
inspection of the diesel, ‘




_Procedure Date Occobe,‘"o, 1977 Rev. & . ' STP 48A004
' B _Page 3 of 5 ) #

B S

4.0  Procedure

The Test Data Sheets must be‘completed as each step and/or substep
is completed. .

gt i

4.1 The Standby Diesel Generator is run monthly in a loaded condition
© (STP 48A001) and maintenance data is recorded on Inspection Procedure
No. IP-24. Review this data for the previous 12 months and verify
that no trends toward degradation of components or accessories is
indicated. Record the review results,

vt

rixipesy

4,2 Complete Steps 2 throﬁgh 16 of Table 1.0 and Steps 2 through 21 of
Table 1.1 of Inspection Procedure IP-24. :

R e i e e e e Ay K A g

EROL T A

S T L N A T e ROPAP e 7oosd S0




4N A LR AR 1 e 4 e a0 o - o

Procedure Date ‘October., 1977 Rev. 4 . " STP QOO&

|

Acceptable

ATest pate . Page b oap 5
5.0 Test Completion Criteria
The surveillance requirements will have been satisfied when the
following items have been completed and signcd off.
5.1 This Survelllance Test Procedure was performed for the following
reason: o : =
&. Standby Diesel Generator Annual Inspectlon
b. Other (define)
5.2 The Test Data Sheets have been completed reviewed signed .
' and attached for each subsystem.
8. Subsystem A S
- b, Subsystem B
5.3 The -surveillance test results, as documented by the
Test Data Sheets, are as follows: :
. Unacceptable
a. Subsystem A S S
. be Subsystem B B
5.4 Were any problems encountered during the Test?
a. Procedural (Related Document Change Form(s) attached)? DCF#
b Equipment_kA'plY 6f-related Deviétion Renoft(s) attached)? DR#
5.5 If Item-5.3 indicates any unacceptable éurvéillance results .
- or unresolvable problems were encountered, has General
Instruction 2.5 been implemented? o . -
5.6 Test Comments:
Mechanical Maintenance Supervisor | | Date

" Surveillance Program Coordinator Date

Y e T DU
e §

Sty woy
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‘ : . ' : :
6.0 Test Data Sheets v o | @Y{@S’\
6.1  Subsystem A B _ ﬁ,@ @{@@@9 "
6.2 Test Date :
' °
Procedure : Initials
Step Required Action o ‘ ! '
4.1 Previous 12 months data from IP-24 reviewed and the results are: ‘
RESULTS :
I
'
4.2 | Steps 2 through 16 of Table 1.0 and Steps 2 through 21 of Table 1.1

>

of Inspection Procédure IP-24 completed.

-

i

I"erformcd by . ‘Date - Time

i

R " Dt v e siev
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1.0

2.0

2.1

2.2

2.3

2.4

2.6’ ’

2.7

2.8

Pége 1 of 9

« -

Paras
STANDBY DIESEL CENERATOR DATLY OPERABILITY TESTK\\/;

Purpose

The purpose of this tesf is to demonstrate operability of the operable
standby diesel generators on a’'daily basis (when required). 1In

" accordance with the surveillance requirements of the DAEC Technical

Specifications Sections 4.5.A; 4.5.C, 4.5.G and 4.5.J, this includes
an operability demonstration of the diesel generator. '

General Instructions

There are two standby diesel generators to be tested as part of this
procedure. The instructions of Section 4 are to be performed for
each operable diesel generator.‘

This procedure contalns Test Data Sheets(Pages 6 and 7) which are

“to document the instructions of Section 4 and data obtained. The

"master'" Test Data Sheet is to be reproduced and completed for each
subsystem,

All steps of this procedure are to be performed in sequence. Only one
subsystem is to be tested at a time.

The Operations Supervisor (or designated alternate) must be notified
{immediately whenever a procedural step cannot be completed as stated
or if any other problem develops during the test. No maintenance,
trip setting adjustment, or instrument replacement is permitted with-
out his authorization.

A Deyiation Report should be completéd for any problems encountered during

the test.

Personnel required for this procedure:

Group o - - Number
Operations ' ) 2

At the completion of testing, Test Completion Criteria Section 5, the

completed Test Data Sheets and any Deviation Report(s) should be submitted to

the Operations Supervisor for review and approval.
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i o . . M‘l\
Page 2 of 9 {'§§§QQ
2,9 InSpection Procedure IP-24 should be performed concurrently with ”ﬁf? .
- this procedure. P
. :. - . ) P g Q:»
- A

2,10 This test was written for SBDG 1G3l. The information in pafg%theses
‘ - refers to SBDG 1G21, :

3,0 Special Precautions
3.1 There are no special precautions to be observed for this test.,

- - - - -
. .
v
,,,,,,
.
s I
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v N T T ! - Page 3 of 9 PR

4,0 Procedute

The Test Data Sheets must be completed as each step and/or substep

is completed.

NOTE: All steps are performed at Panel 1C08 and verified by indicating
5 unless otherwise stated.

4;1 ' Complete“stepSHZJthfonéh‘lG ofufable 1.0 of Inspection Procedure IP-24,

4,2 Place the UNIT/PARALLEL switch to the PARALLEL position on Panel 1C93
(1c94)

4.3 Start Emergency Service Water Pump 1P-994 (1P-29B).
4,4 Start and run the Prelube Pump for two (2) minutes.
4.5 Start Standby Diesel Generator 1831‘(1621) Record the time.

4,6 Verlfy that annunciator D GEN 1G31 (IGZI)RUNNING window AlO (B3)
is actlvated. ' o .

4,7 Verify Diesel Gen 1G31 (1821) Frequency Meter indicates 60Hz. Adjust
the frequency as necessary.

4,8 Verify Diesel Gen 1G31 (1G21) Voltmeter indicates 4160 volts. Adjust
the voltage as necessary.,

4.9 = Verify that Supply Fan 1V-SF-20 (1V—SF—21) is .running.
4,10 Place the 4KV Bus 1A3 (lAA) Auto—Manual transfer switch in the MAN position.

4,11 Synchronize the diesel generator under test to the essential bus and
' close the circuit breaker. '

4,12 Increase the diesel generator load to 2850 Kw,run the diesel generator
under test for 30 minutes, and complete the remaining Steps of Table 1. 0
of Inspection Procedure IP-24,

NOTE: To ensure the diesel will not motorize do not trip- the engine
before tripping the associated generator breaker,

4,13 Decrease the diesel generator load to -approximately 50 KW, trip the diesel
generator circuit breaker, and allow the engine to run unloaded for 5 minutes.

4,14 Place the 4KV Bus 1A3 (1A4) Auto-Manual transfer switch in the AUTO
' position.

4,15 Stop the diesel generator under test and record the time,

4,16 Verify the annunciator DIESEL GEN 1G31 (1G21) RUNNING, -window no. AlO
. (B3) 1s reset,

4,17 Verify that the diesel generator voltage decreases to zero, and the
frequency meter goes to mechanical zero,




-~
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4,18 Trip the injection pump control racks on the engine under test by
depressing the Emergency Stop Pushbutton (overspeed trip) at the ‘engine.

4,19 Utilizing the manual override of the normal alr start solenoid admit
starting air to the engine under test. for 10 seconds. .

4,20 Return the diesel generator under test to a standby status as follows:

a. Verify fuel oil level- of diesel oil storage tank is > 36,000 gallons.
Record the as found value,

b. Verify that all fluid_inventories are at the prooer level, e.g.,
‘---englne Yuge oil;- jacket-water and governor oil, v

c. Verify that all diesel generator subsystem annumciators at Panel
© - '1C08 and local Panel 1C93 (1C94) are reset.

d. Reset the overspeed trip. ~

. 4.21 , Place the UNIT/PARALLEL sw1tch in the UNIT p051t10n on Panel 1C93 (1C94).

4 22 Stop the Emergency Service Water Pump of Step 4,3,

4 23 Attach completed Table 1 0 of Inspectlon Procedure IP-24,

LTETE TT OmITTITATT . . . _
!
. o - - ——— g ;*" = -
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/
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Procedure Date

5.0

5.1

5.2

5.3

5.5

5.6

Test Da.tel ' P ‘. Page 5 af ‘9

following items have been completed and.signed off.

octordo, 1977 Rev. ¢ | STP @.5c00:

Test Completion Criterisa

The surveillance requirements will have been satisfied when the

This Survelllance Test Procedure was performed for the following h
reason:

- Standby Diesel Generator Dally 0perab111ty

Test as required by STP #
b. Other (deflne) v

The Test Data Sheets have been completed, reviewed
signed and attached for each instrument channel.

a. ‘Dlesel“éenerator 1G31
b. " Diesel Generator 1G21

The Surveillance test results, as documented by the
the Test Data Sheets are as follows:

", -, : Unaccentable Acceptable
a. - Diesel Generator~1C31 -
b. D1esel Generator 1821

Were any problems encountered durlng the test°

~ a. Procedural (Related Document Change Form(s) attached? DCF# '

b. Equipment (A ply of Related Deviation Revort(s) attached)? DR#

If Item 5.3 indicates any unacceptable surveillance results

.or unresolvable problems were encountered, has General

Instruction 2.5 been implemented?

Test Comments:

Operations Supervisor

Date

Surveillance Program Coordinator | Date
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6.0 'Test Data Sheets - = - ) ’%
6.1 Diesel Generator- Under-Test - - 1G31.. iG21 - '
6.2 Test Date e
N f’\nw\‘ .
S ' ew*" = I
Procedure. Required Action M Initials ::
Step ﬁ
4.1 Steps 2 through 16 of Table.l.0.of Inspection Procedure IP—24 : %
completed. .
4.2 - UNIT/PARALLEL switch in the” PARALLEL position.
4.3 Emergency Serv1ce Water Pump 1P 99A (lP 99B) started.
4.4 Prelube pump run for two (2) minutes.
4,5 Dlesel Generator 1G31 - (1G21) started.
Time of Start
4.6 Annunciator: DIESEL GEN 1G31° (1821) RUNNING w1ndow no. AlO (BB)
is actlvated'— e
447  Diesel- Gen -1G31+(1G21)* Frequency Meter indicates 60 Hz,
4,8 31Diese1~Gen~1631'(1G21)'V61tmeter"indicate3‘4160 volts.
4.9 'éﬁislsi&“ran 1V-SF-20 (ﬂlﬁl'sffz'i‘)*r'ai{ﬁi}{g.'
4,10 ,;;‘ 4KV Bus 1A3 (1A4) Auto—Manual Transfer sw1tch 1n the MAN position. ‘
4,11 D1ese1 generator synchronlzed breaker closed, i
4,12 - D1ese1 generator load 2850 {4, 30 minute load run complete, remaining |
' Steps of Inspection Procedure IP-24 completed.
4,13 Diesel generator load approximately 50 KW, diesel generator circuit
breaker tripped, engine run unloaded for 5 minutes,
4,14 ° 4KV Bus 1A3 (1A4) Auto-Manual transfer switch in the AUTO position.
4,15 ‘Diesel generator under test stopped.
Time of Stop
4,16 Annunciator DIESEL GEN 1G31 (1G21) RUNNING, window no. AlO (BB) reset.
4,17 Diesel generator voltage decreased to zero, and frequency meter
- “»indicates~mcchanica1 ZEroeT
4,18 Injection pump control rocks tripped by depreaning Emergency Stop
Pushbutton (overspeed trip).
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' ki)
) 3 1

6.0 Test Data Sheets
6.1 Diesel Generator Under Test 1G31 1621

6.2 Test Date

L

Prgtcsgiure‘ Requ_ired Action Initials
4.19 ‘» Starting air admitted to engine under test for 10 seconds utiiizing
' manqgl override ?f normal air sta;; sqlgnoid.
4.20.a Fuel oil level verified > 36,000 gallons.
As found'valﬁe . ‘
4.20.,b A1l fluid inventories at the proper level.
4.20.& All subsystem anﬁunciafors at Panel 1C08 and local Panel 1C93 (1Cc94)
‘reset, '
4,20.d Overspeed trip reset. ’
4,21 UNIT/PARALLEL switcﬁ in the UNIT Position on Panel 1€93 (1C94).
4.22 Emergency Service Water Pump'of:Step 4,3 stopped.
4,23 Completed Table 1.0 of Inspectign Procédd;e IP-24 attached.
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STANDBY DIESEL GENERATOR'OPERABiLITY TEST

1.0 Purpose = -

1.1 The purposé‘of'this“test is to demonstrate operability of the standby
diesel generators, including the diesel generator starting air compressor -
 and ' the diesel fuel oil.transfer pump subsystems. In accordance with

the surveillance requirements of the DAEC Technical Specifications,
Section 4.8.A, this includes a manual start and a one-hour full load
operation of the standby diesel generator monthly. The diesel starting

time to reach rated voltage and frequency shall be logged.

1.2 To demonstrate the capability of each standby diesel generator to be
. _started by either of its air start solenoids by direction of the

g :..AAoperagngf_comi_tt.ee;on——April 13, 1974.

2.0 General Instructions

- - A :
2.1 There are two standby diesel generator subsystems to be tested as part
=777 of this procedure.--The -instructions of Section 4 are to be performed

for each subsystem, . ==.i" S '

A

2.2 This_procedufe éoﬁtaiﬁs\data sheets (pages 7, 8 .9, and 10) which are to be
“Lwa‘gsgd to document the instructions of Section 4 and data obtained. The
#T T imaster" data'sheets_are .to be reproduced and completed for each subsystem.

2.3  All steps of this procedure are to be performed in sequence. Only one
subsystem is to be tested at a time.

Z.ﬁ”f’The“Shift-SppervisingwEngineer must be notified immediately and Section -
3.8.A of the DAEC Technical Specifications (LCO) referred to whenever
problems are encountered during the test.

s

2'5,,pThe Operations Supervisor (or designated alternate) should be notified
+ ~"I“whenever. a.procedural-step cannot be completed as stated or if any
other problem develops during the test. No maintenance, trip setting

adjustment, or instrument replacement is perﬁitted without his
authorization. : o .

2,6 A - Deviation Report should be completed for anv ﬁrohlems encountered during

the test,-"*- G
" 2.7 Test cquipment required for this procedure:

a. Stopwatch

b, Keys for air supply valves




