Questionnaire

| \‘ - “%Q,‘%g-\‘ NUCLEAR REGULATORY COMMISSION
@ \}f\@& ' : RELIABILITY STUDY

of
Standby Diesel Generator Units

V'gﬂ _ _Date Questionnaire Completed:
1 dPlhnt Name: Browns Ferry Nuclear Plant Unif No. 1, 2 and 3
- Diesel Manufacturer: General Motors - EMD Model: 20-645E4 :
T . .Number of Units: 8’
. Full
- §ize Kw/Unit: 2850 - Rated Speed: ' 900 RPM

-Average Operating Hours Per Unit to Date: Supplemental Report Item

DIESEL GENERATOR STATUS

i . Engine:

. 1. Problems are caused chiefly by (give estimated numbef)

f - a. Defective parts 10%
P . b. "Installation errors: 10%

c. Failure of system to respond properly 1n
function or sequence: _10% -

.d. Faulty adjustment: 70%

: 2. Hould more stringent inspection and testing requirements
1 ) during acceptance or preoperational tests significantly
- * . improve the diesel-generator power plant performance?

’ 2 Yes No X

..
FYRNID)

Be Starting Systems (indicate which):

3 . l. Air-to-cylinder cranking.

] * Air cranking motor _ X Mfr. Model No.

: Electric cranking motor Mfr. HModel No.

.j v .
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2. If air cranking, then:
Give size of starting air tank: Length _6-1/2' Diameter _2-1/2'

-Normal standby air tank pressure 200 psi.
Is pressure reducer used? Yes No X

-zReducer pipe size? " inches. |

- Starting air control admission valve pipe size in air

.piping system, 1-1/2 inches.
) Approximately
-Minimum air tank pressure for engine cranking 175 psi. Alarm setpoint
165 psi.
--Number of five-second cranking periods between above
zpressures with no tank recharging 2 .
_<Mumber of air tanks per engine 10 .
<Can starting air tanks serve more than one engine?
Yes No X
~—Is air pipe to engfne from top of air tank? Yes No X

~:Does starting air tank have water condensate drain?
Yes X No ___

-Does starting air pipe have water condensate trap and
~drain near engine? Yes X No

-n ——— —— q—

1s starting air piping horizontal? Yes X Mo

* .Does it slant toward drain? Yes No X

If water condensate drawns are prov1ded then is draining:

a. Automatwc throuah float valve? Yes ___No x

..b. Manual by hand valve? Yes x_No
*—c¢. If manual, then is draining water condensate done:
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daily?

weekly?

monthly? _ X

before each start if manua'l?
no procedure?

Is dirt and rust filter prowded in starting air pipe?
YES No X Strainer is provided.

L If provided, where installed? Immediately before aix starting valve

to engine

-How is it cleaned? Opening of strainer blow off valve.

_-:How often and when?  Monthly

-Give pipe size of filter: _1-1/2" . inches.

-.How is it known whether filter is plugged or has high oressure
~<drop? _ Starting failure

" . s starting air pipe to eng'ine positioned: ' : . .

2. Below floor? - L s
.b. On.the floor? - o
+Ce Overhead? X

vHhat is air pressure drop from air taﬂk to engine during
:cranking 14-22 psi )

‘Give approximate length (nearest ten feet) of starting air
rpipe for individual engine or a'l'l engines from air tank
. ‘to: ,,

3. MNearest engine 50 feet
.b. Furthest engine NA jeet
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Diameter of starting air pipe from:

a. Air tank to starting valve 1-1/2inches
‘b. At air starting valve 1-1/2 Tnches

c. At enginel-1/2 inches

KHhat is the primary source of power for the starting air

- .system? Compressors driven by both A-C and D-C motors

400V Diesel Aux, Boards

...Js there a duplicate and redundant motor and air

compressor set? Yes X No

Mhat js the time required to recharge one air tank?
minutes from low air~-pressure point

<Does starting air suop]y system have independent — e

-«;*-secondary power supply for compressor? Yes X No

-If yés, then by:

. -Gasoline engine? .- - —
-be Motor driven? X .

— —3Ce ..Dther? (Specify) . e —————

N/A .3,

-

If electric (Battery powered) cranking, then:

-a. "~ Battery charging: Continuous trickle charger
. R Intermittent charging

-If so, ht;w is charging requirement determined?
. 7':‘Time cycle

_Test ' o
- .0ther REIPCRPEEE

y
L

-b. Battery used: Common Plant
Individual Unit -
© .e—-Other

‘Starting cable size s Length: Battery to engine
-{1ongest) .
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: ‘é C. Fuel 0il System. Bulk Tank to Day Tank ' )
: ,} 1. Does the bulk tank to day tank fuel supply system (v1z"
~j pump, motor, etc.) have redundant independent power
.'# ~supplies? ‘fes No X
. "ol N
3 “Does this system have a hand-operated emergency fuel
' *- spump? Yes No X
b N/A If yes, is this hand-operated pump and piping in immediate
L ~operating condition? Yes ___ No __
S JZ. Is there a water and sedwment drain from the very bottom
I .-=20f the:
, } _a. Bulk tank? Yes X No-
{ .b. Day tank? Yes _X No
i ——
1 .3+ 1s the reqular functional fuel o0il ocutlet slightly above
- {two to three inches) the bottom of the:
'-1i a. Bulk tank? Yes X_ Yo
S H. Day or integral tank? Yes _X No -
.— 3 .:~4. Is bottom of day tank and/or inteqral tank above all
) : ‘parts and piping of the enqgine tuel injection systems?
: - -Yes No X -
g -If yes,
~Bive approximate amount inches N/A feet
5. Does the engine fuel system have a fuel bleed return

~3ine to the fuel day tank and/or integral tank?
Yes x MNo

“During extended operation, such as more than two to three
~hours, does the fuel in the day tank become: (yes or

2. Warm? T . o
*bs  Hot? {above 130°F)
¢. Room temperature X
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What is fuel o0il return line size (nominal)?

a, Pipe size _1-1/41inches
b.. Tubing size inches

6. Do engine fuel oil filters have air bleed or vent valves

readily accessible? Yes No X

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

a. By gravity - , . .

b. Engine drlven pump X

c. Electric motor driven pump X

d. Is a manual pump also prov1ded for injection .
system filling and/or air venting after servicing
or replacement of parts in the fuel injection
system? Yes No X

N/A If yes, is the manual pump in immediate operating condition?
- Yes No
. 8. Type of fuel (e.g., #1, #2, #3, JP-4, etc.) __ #2 .
PR 71 000/tank (2 tanks) outside

9. Approximdte bulk tank capacity, __ /A gallons.

.W ) Day tank = 550 gal/diesel 39,000 gal/diesel (7 day tanks)
{j . 10. Typical frequency of refilling (week1y, monthly, etc.) _ UN ‘e
» 1. Typ1ca1 refill (gallons), UN : .
é1 0. Lube 011 System ‘

Z 1. Lube oil
, Shell - Tornus 40 I
] . a. Type. Atlantic Richfield - Cascon GL Supreme .
Y i b. Viscosity SAE 10-50 ‘
1. c. Specification numper _ See attachment
e d. 0i1 change determined by:
v -} g . - A =
B . Time interval: Yes X No
o Give interval yearly monthly, yearly

"o By oil analysis: Yes X No

Lt Aj r
;-::; ‘
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.2. Lube o1l filters are:
a. Full flow X
b. Bypass . o .
c. Combination . - AT

- 3. Interval and/or basis for changing filter cartridage:

©  QA. Honthly X

. Yearly , LT :
~C. By running time hours., . a7 o
-d. By oil analysis. Yes X HNo o . '
-@. By pressure dron. Yes No X ;

i

‘f. Does provisions exist for changing cartridges during
-engine operation? Yes No (Supplemental Report)

4, 0il Pressure Monitoring _ - e
100-117 : s
a. Yormal operating pressure _/A\ nsi
b. Alarm 20 psi and 44 psi
€. Shutdown NA psi

5

5. '0i1 temperature control: - S

..2. By standby heater in engine sump 145 °F,:
-p. Heating means 7vor maintaining standby temperature:
Birect in oil .
‘0il-to-water heat exchanger X -
-Other (Specify)

E. Cooling Systam - Engine Yater -

d. Temperature control by: LT

Ao By thermostat in water? Yes X Nor
If yes, then:

‘Bypass thermostat? Yes X No i
~Throttle thermostat? Yes No ) .
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N/A b. By radiator shutter:

.
<.

.

S N,
[

Automatic __ . R . ) -
Manual o N
-Other (give type)

L]
LT

.2. Corrosion control {water additive)? Yes _X No
-1f yes, give chemical additive or name of compound.

Inhibitor Corrosion Resist.

-Proportion or concentration control:

.. By additive measurement? Yes X No _
be By water coolant anaiysis? YesX No

3. Engine cooling water cooled by: .

+a. Radiator? ' ' ( L el
.b. Heat exchanger trom sea, river or other water? X
«Ce Other? (give type)

-4, .Engine cooling water temperature-monitoring

-d. Standby temperature == 75. °F
b. MNormal operating tamperature _ 165 °F
€.. Alarm temperature 190 c
d. Shutdown temperature RNone °F
e. Hater circulation during standby:
.. ~Thermo-syphon
’ Pump X

',‘ '

~B. Hater Pressure Monitoring: Yes Mo X

. a. Alarm
b. Shutdown
c. Both __

\

-
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6.’ Nater.temperaturé Sensor Position:
a. In piping from engine _X

b. In engine piping
c. In engine direct L, -

7. MHater surge or supply tank in system. -Yes X Mo

If yes, then bottom connected to:

:@. Hater pump suction? Yes X No

b. Top of system? Yes No X

L. Both of above? 'Yes No X. . )

.de 1s bottom of surge tank above top of ‘engine "'
-system? Yes No X

-e, Does engine have constant air bieed from top of
engine water piping to surge or supply tank?

Yes X Mo .
*f. Give size of Dleed or vent lire, & inches.
g. Manual air bleed only? Yes No X

Bovernor - Sbeed Control

Hanufacturer Woodward
Electric (speed sensing) EGA eléc. governor control box

“Hydraulic EGB-10 actuatof
.Type or code (such as £GB-35, LSG-10, egc.) EGB"10 )

~Automatic load sharing? Yes X MNo-

-1« Is compensation or stability control and/or speed of

- =yresponse manually adjustable? Yes X No

. 'If yes, adjusted by:

", Eye and ear? .- o ‘-'..
.‘b. Test and specification? X )
c. Other? (Specify) -

2. Engine - generator normal shutdown or stopping means
-and method.
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1s the engine stopped:

Q.

b.
c.

d.

€.

Manually? Yes X No :
I1f yes, then: a
Directly at engine? Yes X Mo ’
JThrough local control panel? Yes X No _
Automatically through the controls in the control
room? Yes X No _
By setting governor to "fuel-off" position?
Yes No X _ ,
By over-ride of governor settings and control
. position directly to fuel injection pumps?
Yes X No
Other means. Describe briefly.

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

[]]

ae
b.
C.

- de

)
-

.'74‘

B ge - mpepar -"-.....‘-,- [,

<

¢

.Full fuel or maximum fuel position?

Full off or no fuel position? Yes
Intermediate? -
Random? - .. < e

{If not consistent and typical in above, then give

Zi.. .the usual.)

e s oo m——

When starting from the standby condition after shutdown
for at least 24 hours, give number of saconds-from start-
to-crank to full fual or maximum fuel position of governor

' and fuel control, N/A

Camplta wzy (T o

seconds.
Engine governor is positioned-at full fuel flow

,“"J._-_" T o 1
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6. Governor - Overspeed {shutdown)

1.

- R

3.

-"’{. -]'

v

e

Speed sensing?

Q. Electrical x
b. Flyball X - Overspeed
c. Other (Specify)

Fuel shutoff force gererated by:

. Spring?

« Air?
L. Hydraulic?
Electrical?

-e. Other? (Specity)

(Supplemental Rei:ox:t) )

.
- . PO
A R =Nt

‘Overspeed sensing setting? ~(in terms of full speed)

-‘a. .1]5% X
be 110%
€. Other (Specify)

Yes X No

. (M)
Generator Mfr.
‘'Single bearing or two cearinas?

Electromotive Diwodel No.

L . S

Is overspeed trioping set point tested periodically?

If yes, then h&w often? Yearly (yearly, monthly, etc.)

A20

X

Does generator nave aamper windings?

Yes *No X

s problem repetitive?

Yes X~ HNo

Does generator have any obvious fault or difficulty? )

Yes No X

'If yes, then describe briefly.
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Exciter and Yoltage Reaulator

1. Exciter Manufacturer: Basler Model N/A

Type: Rotating Static X

If rotating drive? Direct

) Belt or Chain
g .. .DC with field control
. -Brushless with rectifier

(07

Foo.

.2 -‘Voltage Requlator: Manufacturer Basler " Model  90-49000100

Type. Mechanical Static X

3. Are para]]eled units of automatic load sharing contro]
-of fully automatic type? Yes X No

If yes, has any obvious influence or interrelationship
~been noted between the stability and response time of
~the engine governor and the stabiiity and voltage control
;0f the génerators? Yes X No __ :

4, Have engine governor and voltage requlator/exciter

adaustments been made on the site or under any con-
-ditions since any of the units have been ptlaced in
wservice? _Yes X flo

-If yes; by means of what tests and what standards? . PR
Give name or veny prief description. - Vendor instructions and tests or

.
[ ..-:-_..-

«e
- m—

guidance from vendor representatlves

5. 1If any d1ff1cu]t1es have occurred, give approximate .

nunber of problems. e ee e e e

2. Compohents e

-be Wiring e

€. Other {damage in service or dropping of miscellaneous
whardware into switchboard, etc.) X .

(Design wiring problem affecting voltage regulatlon)

-M-“;

- T
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J. Paralleling: Engine-Generator Units’
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1. Do all units consistently have the proper voltage output? f:
Yes x__ No H
S
2. Do all units automatically share both the "real" or 3!
in-phase load and also the reactive 1oad reasonably J
well? Yes _X No ___ i)
H
3. At the same Kw load, are both the field and the armature :
line currents of the several units consistently close .o
to the same value? Yes x No Lo
" If no, approximate percent difference. i
. 4. Synchronizing . ' f

"N/A a.

b.

- K. Switch Gear and Electrical Controls (other thén exciter/

In automatic synchronizing do circuit breakers close

immediately after reaching full synchronous speed?
Yes No

-

If “no" above then, does speed of some units drift
stowly while failing to synchronize and close circuit

breakers? i :

How many seconds?

Occasionally , . o
Always . . .
Never

5 -t s
w s 3 -

voltage regulator) . : .

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

’ a.
b.
" Ce

d.

. and in proper sequence and timing. .

. 1 ~ loose wire

Components 3

Wiring 1

Nther (damage in service or dropping of miscellaneous
hardware into switchboard, etc.)

Design concept faults. That is, does the switch
gear and its controls perform the proper functions

.

DIFFICULTIES:
N

1 ~ false failure
1 - speed sensing relay failure
1 - broken stud on circuit breaker
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C.
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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 _X No ___
Identify each storage battery power system associated
with the on-site diesel generator unit and its
function. Units 1 and 2 — C and D

Unit 3 -~ Exide; each diesel has 125V DC battery

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

1f no, briefly describe.

Is there a DG battery maintenance program? Yes X No

Safety Shut downs

Give safety shut down settings compared to equilibrium
operating conditjions.

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

a.
b.

Synchronous and usual 900  rpm or 60 Hz
Overspeed shutdown setting 1035 rpm or —--- Hz

2. Engine cooling water (see E.4)

a.
b.
c.

a.
b.
c.

Equilibrium 165 o
Alarm I907F
Shut down—-~  °F _= Nome

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

Equilibrium 100 psi
Alarm 207 psi and 44 psi
Shut down _-—— psi NONE
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o 4. Lube 0i1 temperature .
1535 ) .a. Equilibrium 130 °F
T b. Alarm 115
def c. Shutdown =-~-= °F None

] ———

5. Indicate all other protective interlocks (give name

.and;) . . .
Field fgilure 2) Loss of field excitat
%3 Voltage Current‘rgstraint relay 5§?Di%féggntggleZf§;e power

.a. -Usual or proper condition

#b. Shutdown condition N/A

* ] *  .6. a. Hhat source of power is prévided to oparate alarms -

] : " .and shutdown controls? (See 6.2) _125vV DC Battery system
i

24 :b. Do the generator units automatically shutdown in

’;§ . case of the electrical power loss to its contro
“ " : ~system? Yes No x © . s

"- " M. Emergency or Alert Conditions | .

ﬁa« - T« “Are all safety shutdown and safety intericcks bypassed

£ -during emergency conditions?. Yes * No x °

i 2. If "no" above, ther which are not bypassed. Name items. \
-g} Differential generator trip, failure of field to flash,

fé overspeed trip ‘

34 3. For each interlock not bypassed is coincident logic

B ~used?  Yes No X .

i .

- ¢

- N/AIf yes, is it testable? VYes No

b

a4 - N. Maintenance

:3? ‘1. Does plant have regularly scheduled maintenance pro-

A cedures? _ Yes

;j 1f so, retu?q copy of these procedures:with questionnaire.
< MMI 30 SI 4.9.A.1.a

) EMI 3 ST 4.9.A.1,b )

J.s SI 4.9.A.1.d

>
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2. Hhen need for minor adjustments obviously ekists, then:

a. Is remedial action taken immediately or at earliest
* practical opportunity? Yes X  No

b. Is remedial action taken only at periodic prescheduled
or programmed times and conditions? Yes No X

¢. For best performance record which of  above appears
- better: e e . Jem—

_immediate. or early action? X .
as scheduled only?

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

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
used? Yes X No

4§. Is there a conscious continuing policy to detect and

remedy marginal conditions or imminent trouble: for
examples: 1lube 0il 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 duestionab1e conditions
as mgntioned above encouraged by plant management?

Yes X 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 No X \

0. Starting Conditions

1.

- a. Starting time per specification
- b. Usual starting time 6 seconds

Give starting or necessary cranking time as experienced.

10 seconds

¢c. Maximum starting time observed 8 seconds
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5 2. Give usua) time intervals as follows: ° '
,, . 1
T a. Time from start-to-crank to first firing of any
53% cylinder, 2 seconds  approximately
) ﬁf? “be Time from start-to-crank to approximate full firing
sy -of all cylinders, <5 to 7 seconds
A .3, Give maximum speed surae when starting; use both tachometer‘
s --and frequency meter if possible,
f ;* " .&. -Usual conditions rpm Supplementary check to be made if
, Hz possible
"y - b. Haximum observed rpn
4" “ Hz ’
ﬁ . 4. Duiidg 2 surveillance test, give time from start-to-crank
24 ) Lo when steady synchronous spesad is attained and maintained.
“ "i . . , P
3 . &+ -Usual > to 7 seconds
Y o -be  Maximum seconds
TR . 10 seconds.

el AFR TN

SegMelny
TR
b

AN

£
AL Y2 T
LA

~
CI G
AL

<
aly
¥

»

P.

--Cs As specitied

A+ Host troublesome

-be Next to most troublesone Corrosion coming out of air tanks.

Air relay valves stick

5. Give briefly the most troublesome prob1eﬁs in starting.

Air Cleaner or Air Filter - Combustion Air

Y. Conmbustion air source: taken from engine rocmor inside

the building, or ircm gutdeors?

A+ Indoors
b. Outdoors

X

3.
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. 2. Give type and make of air cleaners or air fﬂterS'
“ a. 01l bath X Make Cycoil type P-Model D
- 1y "'b. 011 wetted screen Make
hy c. Paper Make
RS , . do  Other Make
€. Precleaner: Yes No
L EH 3.. Excessive air flow restriction and servicing need . )
I }g ~determined by? .
—; -3« Instrument such as:
;fi‘ . -manometer
iR /- . If other give type
Xy -b. Personal judgement by appearance, etc.
e :Ce By smoking exhaust X
7] ~." +w. " ds Time schedule
3 1. " .@. Other (Specify)
"' . :.4, Are climatic extremes normally experienced such as:

e :  #.a. Air heavily loaded with water mist, high humidity
24 -and low temperature? Yes No _ x
% .- b, Blowing sand and dust? Yes No x .
£ c. Blowing snow (blizzards)? Yes No x
68 c. .‘:-:v.ﬂ_. Other-Name )
i L5, Are climatic extremes' potentially po_ssib'le such as:
F . e L __..-ma, Air heavily loaded with water mist,  high hum1d1ty
:_?; and low temperature? Yes X No -
= »» i . ~b. Blowing sand and dqust? Yes No x LTl T
3y - . .¢c. Blowing snow (blizzards)? Yes No X I
: -«d. Other-Name
+9 Y
gl = s
3 . Q. Temperature Conditions
'3; ‘1. Ambient outside hottest 98 °F. . ) o
J: ‘2. MAmbient outside coldest __ 0 °F.
. 3. Engine-generator room hottest 85 °F,
‘ -1, Engine-generator room coldest 50 °F.
: 5. Inside switch gear hottest 90° F
‘; 6. Supplemental Report Item . oo .
3 ) 7. Supplemental Report ILtem ., ! " .
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R. Operator Qualifications (as presently exists, and suggested
minimums if different) _

1. Minimum education required (check)

»

2.

.a. High School

b. Trade School

c. Technical School
d. No minimum

Existing

X

Minimum Years of operating experience {diesel electric

generator)

It

a. 0"’3
ub. R 3“6S
.C. 6“]0 .
d. 10-15

3. Operator training

l

Qe
b.
C.
'do

4. Licensing required

a.
b.

Military
Industrial
On-the-job

Combipation of a, b,
and ¢ (indicate which)

L4 ®

.State

‘Federal
Utility or self
None

Existing Suggested
X

Existing

Existing




~

LY
Ll s L W31 I TR FAORPry S BY.T1 saed. oa Y JOSNyPP TO
Al i P ) T

CH
g
i S .
5 -
25
s “.j" . =20- --
N ;:" ‘ . b
ﬁ‘fég S. Are any foreign gases such as propane, freon, halon, carbon :
vy .dioxide, etc. storea in the: Diesel Engine room? : .
B Yes No X or adjacent buildings? Yes X No
P
. s . . .
RRE If yes, (other than hand portable fire extinguishers), then
. a.zé ' identify gases and give approximate tank size.
v ] 3
=533 . Tons
18 _ --Bases : Volume (¥¥ )
o ‘ : .
.::T'
3] < Liquid CO» - Ul and 2 17 tons
i Liquid _COr - U3 - 6_tons
ji . " "T. .Does control system automatically bypass, in emergency
1 ~starting, any engine temporarily out of service for
i - ~maintenance? Yes No' _X
s A . -
|y . .
> .If yes, then how many failures to bypass have occured?
0 .U. Does the control system automatically override the test
3 .mode under emergency conditions? Yes X o
g ‘V. Have repetitive mechanical failures occurred in any comoonent part
. e : --or subsystem or the engine, gnnerator, or switch gear, etc.?
i’ . Yes X No
8 .If yes, then which part or subsystem? _ Air start motor system
i _'\‘ N =
s «:How many failures? UN Sl — . .
b3 g == . (
‘.”_i .+Give nature of failure. Foreign material in air-start system gets
g
iE:, in valves and air start motor vanes.
iR
2 H. Hould periodic (year]y or other) evaluation and/or testing
i ~by “outside experts” coatribute s1qn1f1cant1y to the dlesel- .
3 ‘generator reliability? Yes “No X - '
2 . . - —_— -
5§‘ Give brief reasons for the answer. -We have developed:- ) .
_' a good maintenance program with trained personnel. Vendors .
8 arc contacted upon need basis.
o} . v
13-‘ . . *
i Co
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"y X. 1. Give the accumulated time-load operating record for each .
vy diesel-generator unit from installation to the present

{Running Hours):

g Preoperational test Date’ Supplemental report if
. ,; data exists,
- 3 s Engine : Surv. Testing & : Emergency :  iotai .
¢ sSerial No. : Maintenance Hrs. ¢ and Other : Hours : . .
A : :_No Load : Loaded : Service Hrs. : : )
e : : : : : :
‘fqg : - : 2 : T : :
2 — : : : : :
: : : Do ; :
'”P"': ‘ - e - P - e s e i
RS Ls - y
n o 2 —Survei11ance test load (percent of continuous rating) _ 5% .
‘; 3. Give the projected or planned t1me-loa3 ooeration for
255 . =each diesel-generator unit during the next 12 months. - Approx1mate
7%' 2Surveillance & : Emergency -: Total : . ,:”f' i
ij . -2Maintenance Hrs. : , and other : Hours : -
e 2 ¢ Service Hrs. : :
4 s BB L S LR :
E;il * - .. . » - . .
A - < 4, Provide the following summary of the periodic surveillance testing
154 -experience: e
pr T 0LEnd 2 - 1/28/73
B ) :3, _ Starting date of surveillance test1ng (OL date) U3 - 11/21/75
o1 <b, ~ Periodic test interval _Monthly Ul and 2 - 262
=, €. Total number of surveillance tests pertormed U3 - 113
ik +d. Total number of test failures 7 (See Abnormal Occurrence
R -~ o Reports)
b PN failure to start S “fajlure to accept load 0
-5 ‘ . ", #failure to carry Toad __U _ failures due to operator error __ 0
Ky “failure due to equipment not being operative during emergency
A _m_jconditions 0 L . .
“’f €e.  Supply a copy of the surveiilance test procedures with this
% completed questionnaire. - (attached)
3 :
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; . Y. . General Suagestions -
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-

Briefly give constructive criticism or suggestiqns as to
-improvement in reliability of the diesel generators. These
emarks may cover tests, maintenance, practices, orders,
-wpolicy, adjustments,’ etc.
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M.L. 1752 *Rev.

‘M ELECTRO-MOTIVE DIVISION - GENERAL MOTORS CORPORAT|ON

csnanoe MAINTENANCE INSTRUCTION

LUBRICATING OIL SPECIFICATIONS
DIESEL ENGINE AND GOVERNOR-EMD AND CDED

The necessity for correctly lubricating the moving parts of any piece of apparatus 1s

so apparent that further comment should be unnecessary. This instruction is therefore ‘
confined to listing specifications for partmular lubricants wtnch we have learned from
experience are best suited to the application. . . - |

~

DIESEL ENGINE N |
OIL QUALITY ” | |

——

It should be recognized that the only real measure of quality in a lubricating oil is its

. actual performance in the diesel engine. This is so because of the imnossibilzuv of
establishing limits on all physical or chemical properties of oﬂs whzch can affect their
performance in the engine. _ . .

The responsibility for recommending and consistently furnishing asu1tab1e heavy-duty
oil must rest w1th the individual oil supplier., ‘
OIL TYPE

"An SAE #40 heavy-duty additive type lubricating oil, which comorms to the followmg
specifications, should be used in all engine applications. . s

Physical Properties ASTM Designation o ) ‘Limits

* Saybolt Universal . DB88.or D446, . Tes
1, Seconds at 100° F, _ el S 7+ 1850 Maximum
2.Seconds at 210° F. . - = . .. | ‘. .. - 70 Minimum

' co g .7 - 7. 7. 85 Maximum
‘Viscosity Index 7. - D567 + .35 Minimum
L S IR " "; 75 Maximum
Flash Point, ° F. © - .-De2 "* 420° Minimum
Fire Point, ° F. -7 v 'Deg "’ 475° Minimum

" :-Pour Point, ° F, . “ SR -1 ¢ 40° Maximum
Zinc - - : T - 10 ppm Maximum

¢

e o - Y

The oil should be a heavy-duty additive type having a hxgh resistance to oxxdatron,

low tendency toward the formation of carbon deposits, and shall be noncorrosive to

silver metal at 285° F, The silver corrosion evaluation should be made according to
. EMD laboratory test method #L.0. 201 (latest revision). o e

-

*This bulletin is revised and supersedes previous issues of this number.

g Teom
"

.
Cugye

November. 1968
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We strongly recommend that zinc dithiophosphate or similar additives not be present
in the engine lubricating oil. Oils containing more than 10 ppm zinc are considered
excessively .contaminated with zinc dithiophosphate additive and should not be used
since they may not satisfactorily lubricate the reciprocating bearings used in these

engines,
MIXING OF OILS

Our recommendation against mixing different kinds or brands of heavy-duty oils is
-substantially supported by numerous recorded cases where various mixturés of in~
compatible oils were detrimental to engine operation. Unfortunately, expensive failures

. o6r abnormally high wear rates caused by incompatible oil mlxtures cannot be predicted
.” by laboratory procedures.

The mixture of oils usually results in a lubricant that is less stable than any of its
constituents. Sludge and lacquer formation caused by this instability results in exces~
sive wear and in shorter oil and filter life.

Ordjnary laboratory techniques cannot be used to analyze samples of lube oil mixtures
because it is impossible to establish a starting base line condition against which to
measure the level cf oil deterioration. As aresult, problems caused by unsatisxactory

lubrication are difficult to dzaonose when using an oil mixture.

O]Il CHANGES' ’

Engines intended for export, marine, industrial, or other special installations are

" often treated with rust preventive material which need not be removed. Oil meeting

the specifications given should be used when placing the units in service. This oil
should be changed and the lubricating system maintained as specified in the applicable
Scheduled Maintenance Program. Laboratory analysis may dictate oil changes at
shorter intervals than those specified in the Scheduled Maintenance Program.

" The oil change intervals pré’scﬁbéd in the applicable Scheduled Maintenance Program

are based on average operating conditions. When oil change intervals are extended,

~ gerious and costly engine problems usually result. This occurs when the heavy-duty

Iubricating oil loses its detergent-dispersant properties, allowing partxally ox1d1zed
oil and other contammants to form deposxts in the engme.

-

Replacing old oil with a fresh charge of heavy-duty oil in a contaminated engine will

result in the new oil pickingup some of these deposits and rapidly losing its detergency
and dispersancy. With the oillosingthese properties quickly, and with continued opera-

»"tion, the deposits will become progressively worse and- will ultimately lead to serious -

engine problems,

Laboratory analysis should not be used as the only guide to the condition of a lubricating
oil, Of equal importance is the condition of the engine, which could be poor even though
the oil appears satisfactory., Both engine and oil condition should be considered when
attempting to arrive at oil change intervals' beyond those recommended.

-2-'
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FILTER CHANGES

Qil filter element replacements should he made as specified in the applicable Scheduled
Maintenance Program, unless a laboratory lube oil analysis dictates earlier repmce—_
ment,

. Where highly dispersant oils are empfoyed, carbonaceous matter may be suspended so

finely in the oil that it is essentially unfilterable. In such situations, it might appear
that an extension of the filter element replacement interval would be practical. Caution
should be exercised when contemplating such action. Filter materials have not yet been
developed to tolerate prolonged exposure to lube o0il without detenoratmn and possible
disintegration of the filter elevnents.

OIL DILUTION

Engines. found to have lubricating oil diluted with fuel oil should be serviced in the
following manner:

1. From 0 to 3% dilution
Within this range there is generally no need for concern or corrective action,
2, From 3% to 5% dilution

Engine operation may continue until the next scheduled shutdown, prov1d°d tota.l
dilution does not exceed 5%, However, repairs should be made as soon as practical.

3. Above 5% dilution

When dilution exceeds 5%, the engine should be removed from service until the fuel
leak is repaired and the oil is chan'red. . )

GOVERNOR B R S

" An SAE 20W-40 oil which will meet American Petroleum Institute (A PI) anme

Performance Evaluation DG or MS is recommended for .all governor applications.

_ The oil selected should conform to the following specifications:

Properties ) - ‘ Minimum Maximum . Typical.

Viscosity, ASTM D88 or D2161*

[

at0° F ‘ ‘ - © T 25,000 20,000

at 210° F . 710 . ts.0 73.0
Viscosity Index, ASTM D567* 125 - ] 132
*Latest Revision . ) R

3~ ) . ) . Utho in U.S.A.
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.- ) MECHANICAL MAINTENANCE INSTRUCTION 30

DIESEL AIR STARTING SYSTEM PIPING, VALVES, ACCUMULATORS; COMPRESSORS
AND AIR MOTORS (INSPECTION, MAINTENANCE, AND REPAIR)

UNITS 1 AND 2 OR 3

(Do not implement this procedure until
, revised to include an isolation-
tag out-equipment alignment section,
and it has been approved by the plant
superintendent.)

ov ﬂ Approved: MM

e 7'ilamt: Superintendent

e 0T Date: May 27, 1976

‘ . . General Revision
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{ - BF MMI 30

! 5(27/76
TENNESSEE VALLEY AUTHORITY L
BROWNS FERRY NUCLEAR PLANT

MECHANICAL MAINIENANCE INSTRUCTION 30

DIESEL AIR STARTING SYSTEM PIPING; VALVES, ACCUMULATORS, COMPRESSORS AND

Purpose .

AIR MOTORS (INSPECTION, MAINTENANCE AND REPAIR)

i

The purpose of this maintenance' instruction is to provide guidance, necessary

information and data to be utilized in the mechanical maintenance program for

the diesel generating unit starting ‘air system. Every effort should be made

to schedule and perform this work during the annual SI 4.9.A.1l.d performance.

1.

2.

3.

be

Se

References

Electro-Motive Division, General Motors dorpi, 645E4 Engine Manual
Electro-Motive Division, General Motors Corp., Operathgaganual 999 System
Generating Plant.

Electro-Motive Division, General Motors Corp., Special Tool Manual.

VSurveillance Instruction 4.,9.A.1.d.

Technical Specification 3,.,9.B-2,
v i |

Tools Required

Regular machinist hand tools. . -

One socket set 1/4" to 1-1/8" (3/8" square drive).

One set allen wrenches

Limitations

- »

4

One diesel generator unit may remain inoperable for a period not to exceed
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Limitations (Continued)

Page 2
" BF MMI 30
5/27/76

seven consecutive days provided the other three diesel generators, both 161-kV
lines, both common station transformers, and all of the CS, RHR (LPCI and
Containment Cboling) systems are operable (Ref. Tech Spec 3.9.B-2). If

this requirement cannot be met, an orderly shutdown shall be initiated and‘

both reactors shall be shutdown and in the cold condition within 24 hours.

Prerequisites

1. Obtain "Hold order" from shift engineer and permission to perform the work.
2. Before any work on air system components, i.e., air line strainers, air
line lubricators, air relay wvalve, solenoid valve or accumulators have
necessary hold tags and the system depressurized. ’

Work to be Performed

(See attached page§ from EMD Engine Manual for general information)
A. Start Motor Maintenance
Each starting air motor will be replaced with a ;ebuilt air motor or
disassembled, cleaned and reassembled. Complete data sheets MMI 30-1,
* Section A;upon the completion of the inspection. See EMD Engine Manual,
Section 13, page 22, for disassembly and reassembly. |
B.  Air Line Strainer
The air line strainer screen ‘is to be éhecked and cleaned during the inspection

of the unit., After inspection, complete data sheet MMI 30-1, Section B.
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Work To Be Performed (Continued)

C.

D.

E.

F.

G.

Air Line Lubricator

Check the oil level and add oil as required. Also check unit for leaks,
damaged or worn gaskets or packing. Complete data sheet MMT 30-1, Section C .
after inspection. See EMD Engine Manual, Section 13, page 25.

Air Relay Valve

The valve should be inspected during the diesel air start motor operability
test MMI 30-2 for air leaks, and tightness of all connections. Anytime the
valve is not shutting off the main air supply prbp;¥1y, the valve should

be disassembled and the seat removed and cleaned. After inspection record
results on the data sheet MMI 30-1, Section D. See EMD Engine Manual, Sec~-

tion 13, page 28, for detailed instruction of disassembly.

Solenoid Valve

WARNING: Before performing any maintenance on the solenoid valve, make
sure the electrical power and air pressure have been turned off. "’

Inspect and clean the solenoid valve, record results on the data sheet
MMI 30-1, Section E. For detail instructions on the disassembly

and assembly of the valve see EMD Engine Manual, section 13, page 27.

" Accumulators

Visuélly inspect externally and drain the accumulators (5 per air starting

“gystem). Also, visually inspect the relief valves on the accumulators for

external damage. Record the results 6f the inspections on the data sheet
MMI 30-1,- Section F. .

Air Compressors

Inspect the compressors for damage to compressor components, leaks, condition -

of air intake filter. Compressor disassembly is not required. After in-

spection record results on data sheet MMI 30-1, section G. See

P
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Work To Be Performed (Continued) S 1

{." R ¢ X

Air Compressors (Continued) |

.

operating manual page 208 for air compressor ipformation.

1

\

} ‘
Inspect components for damege, leaks and in the case of valves the

Piping and Valves

—————

packing should be inspected for total take up of the follower and

repacked as required. Record the results of the inspection on data

f

sheet MMI 30-1, Section H. /

Post Maintenance Checkout

1.
2.

3.

5.

Check oil levels, and £111 as required.
Check to ascertain that all piping has been reconnected.

Release "Hold" tags with the shift engineer. Perform a diesel air start

motoxr operability test specified on page MMI 30-2.

]

Any component of the diesel generating unit air starting system that has

pqq;qgigtenance performed on the system must be checked out for operational

‘readiness.

Complete the data sheets (MMI 30-1 and 30-2). - ¥

If the air start system performs satisfactory notify the shift engineer

.

that maintenance is completed.

e

- i
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TENNESSEE VALLEY AUTHORITY
BROWNS FERRY NUCLEAR PLANT
DATA SHEET MMI 30-1

DIESEL AIR STARTING SYSTEM PIPING, VALVE, ACCUMULATORS, COMPRESSORS AND AIR MOTORS
INSPECTION AND MAINTENANCE REPORT '

‘NOTE: The left bank and the number one bank are the same.
The right bank and the number two bank are the same.

Section A - Air Starting Motors

*

Diesel Unit Bank Top Motor

Bottom Motor

Motor Inspection Satisfactory: Yes ' No

l

Motor Disassembléd: Yes No

General Description of Maintenance Performed and Condition of Motor

Seétion B - Air Line Strainer

Diesel Unit Bank
Strainer Cleaned ___ Replaced
COMMENTS ¢
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BF M¥¢ 30
“5{27ﬁ76
Data Sheet MMI 30-1 (Continued)
Section ¢ ~ Air Line Lubricator
Diesel Unit Bank
Air Line Lubricator Inspection Satisfactory: Yes : . No -
0il Level Satisfactory: Yes . . Ko ., Added 0il: 'Yes
COMMENTS:

* Section D - Air Relay Valve

Diesel ’ Bank ) -
Valve Inspection Satisfactory: Yes - ' No
Valve Disassembled: Yes No ' '

General Descrfption of Maintenance Performed and Condition of Valve:

;;;;;

aaaaa

¥ Section E - Solenoid Valve

Diesel Bank

Valve Inspection éatisfactory: Yes | o, No

Valve Cleaned Satisfactory: Yes . Fo - I

;’ " Valve Disassembled: Yes ’ No s

— e - = - =
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Data Sheet MMI 30-1 (Continued)

¥

Section E - Solenoid Valve (Continued)

General Description of Maintenance Performed and Condition of Valve:

Page .7 .
BE, MMI. 30, ",
5/27/76

Section F - Accumulators

Diesel Bank

Accumulators Drained Satisfactory: Yes No -~
Accumulators Inspection Satisfactory: Yes No
COMMENTS:

Section G - Air Compressor No. 1 -

Diesel " T

Air Compressor Inspection Satisfactory: Yes No

‘Air Intake Filter Changed: Yes

General Description of Maintenance Performed and Condition of Compressor:

No
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Data Sheet MMI 30-1 (Continued)
Section G- Air Compressor - No. 2
Diesel !
Air Compressor Inspection Satisfactory: Yes No

Air Intake Filter Changed: Yes No

General Description of Maintenance Performed and Condition of Compressor:

Section H - Piping and Valves

Diesel

Pipe and Valves Inspection Satisfactory: Yes No

-

General Description of Maintenance Performed and Condition of Pipe and Valves:




ks
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. Data Sheet MMI 30-1 (Continued)

Trouble Report No.

Approval Signatures

(Person Performing Checks)

(Person Performing Checks)

(Person Performing Checks)

I

(Foreman)

(Maintenance Supervisor)

Page 9
BF MMI 30
5/27/76

Date

LRI
*

Date

Date
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' TENNESSEE VALLEY AUTHORITY

BROWNS FERRY NUCLEAR FLANT

POST MAINTENANCE DATA SHEET

MAT 30-2
DIESEL AIR START MOTOR OFERABILITY TEST
D/G
Verified By

Date: Initials / Date

To test the left bank or number one .bank starters, the following
steps should be followed:

1. Turn start selector switch to position 1 L
2. Turn start circuit breaker #2 OFF.

3. Give D/G A an auto start.

4, Verify that D/G A starts without a start failure alarm.
5. Stop diesel.

-

s e ==

To test the right bank or number two bank starters, the following
steps should be followed.

1. Turn start selector switch to position 2.

2. Turn start circuit breaker #l OFF.

3. Give D/G A an auto start. ‘

4. Verify that D/G A starts without a Start Failure alamm.
5. Stop diesel.

PR

Use same test for all diesels.

" Approvel Signatures

Maintenance Inspector Date

Maintenance Supervisor ‘ Date ] N : o
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.ensure freédom -of movement for the en-
gaging pinion,
After ‘the Bendix‘ drive (25) has been

housing (20) with bolts and lockwashers
{16). Be careful not to damage bushing
(22) when installing housing.

~..........DUAL AIR STARTING
. < MOTGR SYSTEM
- DESCRIPTION -

...c-The complete air startm' "ystem consists
v of. Av. o zair startir 2 MG m , Fig. 13-15,

relay valve, check valve, ‘shut-off valve,
and a starting control valve.

: When the starting control valve button is
< - depressed, the solenoid valve is energized,
L,: e allowing air from the tanks to pass through
¢ .. " .the solenoid valve to the pinion gear end
LT ‘*"““of 4he 1ower starting mo'v+v. The entry of

air moves the pinion gear forward to en-
.. .gage with the engine ring gear. Movement
.-* of the pinion gear uncovers a port allowing

I TOYeeY
. d

starting motor ‘which, in turn, engages its

gears being engaged, the air is released
from the uncovered port in the upper

engage;nent,-the air opens the air relay
valve, releasing the mainstartingair sup-
S ply. Siar tmg, a:xr 'passes through the air

N R

L3 " 4 "l w2
x . Wi et L d
. : J MW VA . :
WL ’.‘ v. N ::~. Al & 1 ..:_ '.- PRI
PR A . :
. PRI CRS
”

. installed -on the drive shaft (26), install the

SR AR AlT t:n:‘:b, strainexs su ’uld valve, air .

o . air pressure to be released to the upper’

e pinion gear with the ringgear. Both pinion-

motor.; In addition to maintaining gear .

Page .

BF MMI 30

5/27/76
relay valve and into the flexible hose
assembly attached to each air starting
motor. The multivane motors drive the
pinion gears, rotating the ring gear, and
cranking the engine.

Section 13

Unless both pinion gears are engaged,
the system is designed so that no attempt
can be made to start the engine with one -
motor.: There is also a shut-off valve in
the system which is manually operated.
When maintenance is being performed,
the shut-off valve is closed to prevent
inadvertent cranking of the engine.

"STARTING 'MOTOR

DESCRIPTION

The engine air starting motor, Fig. 13-16,
is a multivane type motor consfsting of a
rotor, which is supported at each end by
ball bearings, a planetary gear train, and
a Bendix drive. Air striking-vanes which
slide in the rotor, causes the rotor pinion
to rotate and turn the Bendixdrive through
a set of planetary gears. The clutchdrive
pinion gear meshes with 'the engine ring .

‘gear and cranks the engine.

MAINTENANCE

The air starting motor requires very little
maintenance other than lubrication. Any
noticeable loss. of power can usually be
attributed to worn or ' damaged vanes.
Rapxd wear of the vanes is usually caused

v
A

e P N L N L ]

n
. «
. : - e e g,

N s e o
ot Laaesos s Phiey-S oppieens P 3

g : Fig. 13-15 — Dual Air Starting System - .

; - 13-21

e ™

CR e



' PR
.

-



' . Scction 13

’
»

. .

.
L

el

Page 12

Q e’

‘N
%

.4 3
: l”“
. i
. y & o

w w o

PR PP, . A S
A " PERTIEN
R [ . 4 Y,
, . LR RS DTN
vttt Motor-HousingCover Assembly % “Q€7\5eor Case Gasket

2. Housing Cover £nd Plug 20. ‘Rotor Pinion Spacer
3. Oil Drain Plug (2) . 21. Rotor Pinion
4, Oil Adjusting Screw (2) 22. Rotor Pinion Retainer

23. Gear Case
24, Planct Gear Frame

5. Oiler Felt (2)
6. Motor Housing Cover Cap Screw (4)
7. Cover Cap Screw Lockwasher {4)
8. Oil Filter Plug .
9. Rear Rotor Bearing
10. Rear Rotor Bearing Retainer
11. Rear End Plate
~312, Cylinder
e st K93, *Cyitter Downl
14, Vane (5}
15. Rotor
16. Front End Plate
.. 17. Front Rotor Bearing
" 18. Motor Housing

P
e -

27. Planet Gear Shaft
28. Planet Gear Frame
29, Planet Gear Frame

. A0. Planet Gear Frame

33.
34,
35.

Piston Seal .
Drive Housing Cap
Drive Housing Cap
Lockwasher

P ]

goatt. . Flg.
..... .
.

sop A wne

by inadequate lubrication or the presence of rust,
-, scale, dirt, excessive moisture,- or other foreign
. 'matter in“the air supply. New vanes can be easily.
and quickly-'installed by disassembling the motor
as described. in subsequent paragraphs.
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- LUBRICATION , &,
g ~-"rBefore ~putting “z-new air molor inid* vperation,

" pour about two teaspoonfuls of engine oil into.
. the air inlet so that it will be carried into the

q - multivanc motor with the live air. Before storage

3.-::2 or lay up, the motor should be fully lubricated

" with a light oil containing a rust inhibitor.

.
s, 5 . .-
oy o2
o N 3
. ae

I

LI
- . «

¢ - -Remove-iiic oil filler plug, (8 Fig. 13-16,
& 'qeckly, and fill the oil reservoir ‘i, the motor
ousing cover with SAE 20W mwuwor oil for
temperatures above 30° F. or 10W motor oil for
lower temperatures. Using the same oil as above,
Jowremove the bushing oifer plug, (48) Fig. 3-16,
Afrom the drive housing and fill. ’

.
"

25, Planet Gear Assembly (3)
26. Planet Gear Bearing (3)

_ %% >Gear Case Cover Assembly
32, Gear Cose Cover Seal

13-16 - Air Startingl Meter

13-22
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36. "Piston Assembly

" 36A. Piston Ring
37. Shift Ring
38. Shift Ring Retainer
39. shift Ring Spacer
40. Piston Return Spring
41,

Return Spring Seat

42. Bendix Starter Drive

43, 3/8" Mounting Bolt Lockwasher {3)
Thrust Ring ' 44, 3/8" Mounting Bolt Bushing (3)
Bearing . 45, Drive Housing Assembly

46,
47,

Orive Housing Bushirg |
Bushing Qiler

Retaining Ring

48, Bushing Oiler Plug
. 49, Air Strainer Assembly y 7
Screw (12) S0. Air Strainer Cap % a
Screw * 51, Air Strainer Plug .
" 82, )

Alr Strainer Screen

MOTOR REMOVAL'

1. Disconnect air supply and. exhaust lines.

2. Remove three bolts securing the motor and

* drive " assembly to the motor mounting
bracket. o’ )

3. Remove starting. motor and drive assembly. '
MOTOR DISASSEMBLY '
(Refer to Fig. 13-16).

"1.Using a prick punch, mark adjacent spots on
the motor housing cover (1), motor housing
(18), gear case (23), gear case cover (31), and.

- drive housing (45) so these members will be. .
in the same relative position when the motor |
is assembled. ‘

«

.
»

2. Unscrew and remove the motor housing cover ,
cap screws (6), and pull the motor housing
cover (1) trom: the motor housing (18).

4

3
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, 3.Slide the motor housing off the motor

assembly,

4, Pull the multivane motor from the

gear case (23).
i

5. Position the motor assembly vérti-

cally, grasping the rotor pinion (21)

in copper covered vise jaws. Using a
pair of bearing retainer pliers, re-
move the rear rotor bearing retainer
(10) being careful not to distort the
retainer any more than necessary.

6. Remove the rear rotor bearing (9),

rear end plate (11) and cylinder (12).

7. Position the rotor (15) vertically,

pinion end up and grasp the bottom
hub in copper covered vise jaws. Re-
move the rotor pinion retainer (22)
with a screwdriver, being careful

rage 1J
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14, Lift the piston from the assembly,
freeing the shift ring spacer (39) and
the two halves of the shift ring (37).

15, Grasp the planet gear frame (24) an<'1
pull it along with the gear casc cover
(31) " and all attached parts from the
gear case (23).

DISASSEMBLY OF GEARS
(Refer to Fig. 13-16)

1. Using snap ring pliers, remove planet
gear frame bearing retaining ring
from the external groove in the planet
gear frame bearing (29).

2. Lift the gear case cover assembly (31)
from the planet gear frame’ bearing
(29).

3. Using snap ring pliers, remove planet
gear frame retaining ring (30) from
the planet gear frame (24).

4, Using bearir;g pullers, remove planet

e —.w. _ . nmot to distort the retainer any more gear frame bearing (29) from the
\‘ +* :.z-ez;- - than necessary. planet gear frame,
. T é. Remové the pinion (21) from the rotor - 5. Lift planet gear frame thrust ring (28)
hub. . from the planet gear frame (24).
: 9, Support the front end plate (16) as 6. Press out planet gear shaft (27) and
! rv anzzece - close to the rotor (15) as possible remove planet gear assembly (25)
Stz. “n -".and press the rotor hub from the from planet gear frame (24).
Heexive a - front rotor bearing (17), freeing the

7. Press the planet gear bearing (26)
from the planet gear assembly (25)
if new bearings are to be installed.

_______

ag Gagamis. _ . front end plate. Do not let the rotor
" fall. )

\..> LUBRICAT., o o
10, Unscrew and remove-the drive housing

P e Y .Axmmw:hm.mr;am -
v
n
e
5y g
(4D
”

e

B wi::ml PR ' .
: * 12, Lift the drive assembly (42) with all
1 of its attached parts from the planet

peror. T S0P N (Refer to Fig. 13-16)
‘;"“ﬁ" T ﬁ" '11. Remove the drive housing (45) from 1, Install the front end pla;te (16), with
PRMIERGT. T the gear case cover (31). the side stamped "10BM-11" out, over

the splined hub on the rotor (15).

2. Press the front rotor bearing (17)

.. gear frame (24). onto the rotor hub as far as possible’

. . . without binding the end plate against
the rotor face.

™.

-{':}xl:m-w:. .. 18.Using a pair of needle-nose pliers, . )
" T40w - 1o+ - remove the shift ring retainer (38) 3.8lip the rotor pinion (21) onto the

{ o ¢ from the internal groove in the pis- splined hub and install the rotor pin- '
‘, bl «

ton (36). *  {on retainer (22) on the hub so that

¥
4
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the concave face of the retainer is

- ™ "toward the pinion.

" 4.Hold the rotor vertically and grasp

the rotor pinion with copper-covered
vise jaws. Insert a vane (14) into
each vane slot in the rotor. ,

|

5. Place the cylinder (12) over the rotor:
and onto the end plate .so that the
dowel hole and air ports are in the

correct relative position as shown -

in Fig. 13-17.

6. Place the rear end plate (11), with the
side stamped "10BM-12" up, over the
rotor hub and against the cylinder.

For ““RH"" Models

. 14689
Fig. 13-17 — Dowel Hole And
Air Port Alignment

7. Remove the assembly from the vise

and push the rear rotor bearing (9),
with shielded side first, onto the short
hub of the rotor until it contacts the
end plate. Install the rear rotorbear-
ing retainer (10) in the groove in the
short hub of the rotor.

8. Align the dowel holes in the cylinder
(12) and end plates (11 and 16) and

insert the cylinder dowel (13) until it

is flush with the face of the front end
plate (16).

9. Place the motor housing cover gasket
(8) on the face of the rear end plate
(11) so that the protruding end of the

rage L4
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cylinder dowel passes through the
small hole in the gasket, and thelarge
hole is aligned with the proper air
port in the end plate.

10. Align the air port in the motor housing
cover (1), with that in the gasket, and
place the cover onthe motor assembly,
being certain that the protruding end
of the dowel enters the cover dowel
holes.

11. Install the four motor housing cover
cap screws (6) and tighten themfinger-
tight, then tighten each one a little at
a time to atorque value of 20-25 ft~1bs.

ASSEMBLY OF PLANET GEARS
(Refer to Fig. 13-16)

1. Press one planet gear bearing(26) into
each planet gear assembly (25).

2. Install each planet gear assembly (25)
into the planet gear frame (24) and
then press a planet gear shaft (27)
into each planet gear assembly.

3. Install planet gear frame thrust ring
(28) in place on the collar of the planet
gear frame. Then slide the planet
gear frame bearing (29) over the small
end of the planet gear frame and fap
it down flush against the planet gear
frame thrust ring.

4, Snap the planet gear frame retaining
ring (30) into the groove in the planet
gear frame to hold fhe planet gear
bearing in place.

5. Inst“all the gear case cover assembly

(31) over the planet gear bearing and -

snap 'the planet gear frame-bearing
retaining ring in place in the external
groove in the bearing. :

_ASSEMBLY OF PISTON, BENDIX
STARTER DRIVE, AND PLANET
GEAR FRAME .

1. Align the bolt holes in the gear case
cover:(23) and the 'mating holes in the
¥

‘ :13_24
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tighten the bolts. : ' 5/27/76

», .
e,

o
%

2, Install the planet gear assembly pre-~
viously assembled into the gear case
(23). :

. §
3. Insert the shift ring (37), shift ring
" gpacer (39) and shift ring retainer
(38) into the small end of the piston
(36). : :

]
.

" 4,Insert the piston assembly (36) into
the gear case cover assembly (31)
making sure the piston seal (33) and
piston ring (36A) are in place.

5. Install the Bendix starter drive (42),
. piston return spring (40) and return
spring seat (41) over the gear frame

* shaft, then place the drive housing
agsembly (45) over the drive assem-
bly and install and tighten the drive
housing cap screws (34).

e

MOTOR INSTALLATION

1. Install each starting motor and drfve,

assembly in position on the mounting
bracket

2. Install three bolts to ysecur,e each
motor to the mounting bracket,

3. Connect air supply and exhaust lines,

UNATTACHED. ACCESSORIES

The air line lubricator, strainer, air

starting valve, solenoid valve, shutoff
valve, and air relay valve are compo-
nents of the engine air starting system.

When components are not used in single .
. and dual systems, the engine application -

is specified. The following descriptions
are intended to be typical and not ncces-
* sarily applicable toall engine installations.

DESCRIPTION

The air line strainer, 'Fig. 13-18, is a
Y-shaped cast iron housing containing a -
cylindrical monel mesh screen. The-
strainer is located before the air valve
in the system. One end of the screcn
fits into a recess in the diagonal wall of
the strainer body and the other end is
held in position by a bolted end cap. This
strainer effectively removes impurities
from the air being piped tothe air starting
system.

s - =

- l30l2

Fig. 13-18 — Air Strainer

‘ MAINTENA’NCE

The only type of mamtenance required
on the strainer is to check the condition
of the screen penodlcally and clean if
reqmred The frequency of these inspec-
tions will be determined by the conditions

under which the equipment has been

operatmg

AIR LINE LUBRICATOR (16 Cyl)
DESCR!PTION
The air line lubrxcator,"l‘xg 13-19, located

between the air star ting valve and the
starting motor, emits an oil-air mist into

the starting s ystem air to provide lubri- -

cation .for: the starting motor. The main

1

»
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* components of the, lubricator are the oil
bowl, necdlc valve, siphon tube, and ven- .

turi tube.

As air enters the lubricator, the oil bowl
is pressurized by way of the reversible
venturi fube. The air flow creates a
reduced pressure area as it passes through
the venturi.section causing the oil in the

»~ 2bowl to go up the siphon tube into the -

chamber above the drip gland. At this

point, the quantity of oil entering the air -

line is controlled by a needle valve., As

secthe 0il m*ters the axr '*_:. = it is diffused

- -’mto a. .uﬁ..:r wlich is. ,,&“ s*»f 'd into the air

Was*
»

starting fotor, A sight ;,lass below the
needle valve gives visual indication of the
flow rate of oil into the air line,

- -

13011

‘Fig:*13-19 - Air Line Lubricator-

n-\a

MAINT'EN N
ua Mvw s ‘. < .'r-i-:?.o '.
o 3 $_\ 220 e '
S The oLl "ix:Ve ‘* ¥ 0wl should be‘*

- checked 'at intervals as specified in the

_ Scheduled Maintenance Program. Inaddi-

tion to checkmg oil level, the needle valve
should be checked to ensure that the flow
raté*iS- three drops per minute. This can

be Vohécked visunlly tirough the sight

'giaS8°in the front of tie’ tubricator, -
" e :
2 A

If oil does not flow, remove top plug and

drip’ gland. Clean parts and passages,

.using kerosene and blow out with com-

pressed air.

5/27/76

Replace any defective gaskets or packing.

Reassemble, tightening drip gland firmly,
but carefully,

Compounded oils contaiﬁing graphites,
soap, or fillers should not be used in the
lubricator,

AIR STARTING VALVE (16-Cyl.)

-

DESCRIPTION

The air starting valve, Fig.13-20, consists
of an expansible synthetic rubber tube
stretched over' a double-ported hollow
metal core enclosed in a metal body. A
solid bulkhead divides the core into two
separate compartments circumscribed by
slotted ports which permit the air to flow
through the-open valve., A largeencircling
area between the encasing walls of the
valve body and the outer surface of the
core allows maximum expansion of the-
expansible tube. This area also serves
as the pressure chamber to effect posx—

: tive txght closure of the valve,

The starting valve is open Or closeél‘
depending upon the position of the tube

Expansible Tube "
(Diaphragm) °

Air Line Pressure.

“lnlet Stots

Qutlet Slots

ales

Fig. 13-20 — Air Starting Valve >

!
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on, or above, the slotted ports in the out-
1et end of the core. The position of the
expansible tube depends mainly upon the
relative magnitude of the differential pres-~
sures applied on the valve inlet, the valve
outlet and in the jacket.

The tension of the tube over the core
effects the operation also as this initial
tension produces a set pressure which
must be added to the pressure in the
jacket; To open the valve, release the
pressure from the jacket (by opening the
air starting control valve) until the effec~
tive jacket pressure is less than the
downstream line pressure. The tube will
rise completely off the core so that the
valve is opened completely, thus setting
the starting motor in operation.

To cloéq the valve, release the air start-
ing control valve and allow the full inlet
pressure- to enter into the jacket. This
makes the effective jacket pressure
greater than the line pressure, thus forc-
. ing the tube against the core slots fo

. close the valve.

MAINTENANCE

) I\_Io maintenance is requiréd other than
keeping all connections securelytightened.

After a long period of severe service,
the expansible tube on the core might
require renewal. This can quickly be
accomplished by taking off the closure
and removing the tube and core. A new
tube is’'then installed over the core and
inserted into the valve body.

SOLENOID VALVE (12 & 20- Cyl. )
 DESCRIPTION

The solenoid valve, Fig. 13-21, used in
the dual starting motor system, opens

when current is applied to the solenoid, -

and returns to the normally closed posi-
tion when the current is cut off. In the

- energized or open position, airisdirected
~ behind the pinion gear of the lower starting

. ' 13-27
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Plunger Scat Valve Body

‘\\.\ \ Coil Cover Plate
NE[EENE
§r:’ N
LIS k 2227777777 777
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H /4 H4
i ; ‘ iy -
(M =
Coil Caseo X Lead Wire
Coll > Connections
oil Pole Exhaust Nut

14690

Fig. 13-21 — Solenoid Valve

motor. When the pinion gear is engaged
with the ring gear, a port is opened in the
motor allowing the air to go behind the
pinion gear of the upper starting motor.

. With both pinion gears engaged, the air
‘from the solenoid valve opens the air
“relay valve. - o .

MAINTENANCE -

Before performing any maintenance onthe
solen01d valve, make sure the eleétrical
power.-and air pressure have been turned
off. )

CLEANING

Sluggish valve operation or -excessive
leakagé will indicate that cleaning is,
required. The frequency of cleaning, how-
ever, ,will .be determined by operating
condifions. Clean the moving parts and
air passages thoroughly, using a good'-
commercial solvent. '

COIL REPLACEMENT

Remove front cover plate from coil case
and .disconnect coil lead wires. Remove

8
2
*
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Spring Cap

- the exhaust nut fromn the bottom of the Q ) 5/27/76

(AP L e o rity of

NG T

_coil"casc and slip the coil and coil case
* off the coil pole. Rcassemble the com-
. * ponents in the reversc order of dis-

assembly, connect the coil leads, and
replace the coil case cover plate.

SHUTOFF VALVE (i2&20-Cyl.)

DESCRIPTION

A manually operated ball-type shutoff .
valve, Tig. 13-22, is used in the dual

starting motor system. The valve closes
off air to the starter motors, when main-
tenance work is being performed, to
prevent inadvertent engine starting. The
valve has a lock~type handle which pro-
vides an addifional safety feature in pre-
venting unintentional movement of the
valve. '
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Fig. 13-22 — Shutoff Valve

MAINTENANCE

The wiping action of the ball dislodges
any foreign material which may enter
the valve, making the valve self-cleaning,
In addition, the seat material contains a
Iubricant which provides the required
lubrication for the ball, The only parts
requiring replacement under normal oper-
ating conditions are the seats and the
"O" rings.

AIR RELAY VALVE (12 & 20-Cyl.)

DESCRIPTION

enfraged with the ring gear, air is re-
leased {rom the upper:motor to the air

5 a- = A 3
- 1o, | mzewew 2,
. [ ) ’ i/ ! '
‘____?, 7 3 E: # ‘,5,,.,,,“-,\1' " ST
' . Nl “e
R
7 )
3 -

s

Valve Seat

-~ Aciucting
771 Piston Head

- Actuating
Cap

14692

Fig, 13-23 — Air Relay Valve

relay valve. Air enters the air relay

valve and forces the valve stem up un-
‘seating the valve seat, Fig. 13-23, and

releasing the main starting air supply
to the motors. When the starting control
valve is released and the air solenoid
valve closes off the control air supply
to the motors, the supply of air to the
air relay valve is shut off, which cuts
off the main air supply to the motors.

MAINTENANCE

No periodic maintenance should be re-

_ quired, however, if at any time the valve

seat becomes dirty and is not shutting
off the main air supply properly, the
seat can be removed and cleaned.

DISASSEMBLY

1. Unscrew the spring cap on top of the
valve, Fig. 13-23," and remove the
spring,

2. Unscrew the locknut holding the valve
seat assembly to the valve stem and
remove the valve seat assembly,

body, remove the actuating piston
head and replace seals.

13-28

it

: ‘ 3.1f the valve scals need replacement
; due to leakage, remove the bolts N
When the pinion gear in both motors is holding the actuating cap to the valve </
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move the oil filler plug, (8) Fig. 13-16.
weekly, and (il “the oil reservoir in the motor

-+ Iousing cover with SAE 20\ motor oil for

femperatures above 30° F..or 10W motor oil lor
lower temperatures, Using the same oil as aboye,
remove the bushing oiler plug, (48) Fig. 3-16,
from the drive hoosine and GlE

drive housing (45) so these members will be

in. the same relative position when the motor

is assembled.
L . * i . "5.
2. Unscrew and remove the motor housing cover
cap screws (0), and pull the motor hmmiiig‘v,
cover (1) from the motor housing 1 18), .

1
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1. Motor Housing Cover Assembly 19. Gear Case Gasket 36. Piston Assembly >
2. Housing Cover End Plug 20, Rotor Pinion Spacer 36A. Piston Ring
3, Oil Drain Plug (2) 21. Rotor Pinion 37. Shift Ring
; 4. Oil Adjusting Screw (2) 22. Rotor Pinion Retainer . 38. Shift Ring Retainer
6. Oiler Felt (2) . 23. Geor Case - ‘ 39. Shift Ring Spacer
i 6.- Motor Housing Cover Cap Screw (4) 24. Planet Gear Frame ° 40, Piston Return Spring
A 7. Cover Cap Screw Lockwasher (4) 25. Planct Gear Asserably (3) 41. Return Spring Scat
3 8. Oil Filler Plug 26. Planet Gear Bearing (3} ‘ 42. Bendix Starter Drive
i .9, .Rear Rntor Bearing - 27. Planct Gear Shaft 43, 3/8" Mounting Boit Lackwasher {3)
): * 10. Rear Rotor Bearing Retainer 28. Planet Gear Frame Thrust Ring 44, 3/8" Mounting Bolt Bushing (C)
11. Rear End Plate £ 29, Planet Gear Frame Bearing 45, Drive Housing Assembly
, «~~12, Cylinder 30. Planet Gear Frame Retaining Ring 46, Drive Housing Bushing
13. ‘Cyfin:der Dowel . 31. Geor Casc Cover Assembly 47. Bushing Oiler .
14. Vauc (S} 32, Gear Case Coves Suval 48, Bushing Olier Piug
15. Rotor . : 33. Piston Seal . 49. Air Strainer Assembly *
16. Front End Plate - * 34. Drive Housing Cap Screw (12) - 80. Alr Strainer Cap
. 17. Front Rotor Bearing . 35, Drive Housing Cap Screw 651. AirStrainer Plug
§ 18. Motor Housing Lockwasher . . 52. AirStrainer Screen
E) . . : K ) .
o Fig. 13-16 —- Air Starting Meter . . e
<« by inadequate lubrication or thc presence of rust, MOTOR REMOVAL . - .
¥ © scale, dirt, excessive moisture, or other forcign L . .
o .auatter.in.the air supply. New vanes can be casily 1. Disconnect air supply and exhaust lines. .
. and quickly installed by disasscmbling the motor ‘ ’ N
| as descnbcd.j‘-:‘ﬂ}es:«.;quc;\‘.\;:';paragraphs. 2. Remove three bolts sccuring the motor and
b T e Y ‘ .-drive assembly to the motor mounting )
i LUBRICATION ’ ) bracket. ,
.. Before putting a new air motor into operation, . 3. Remove starting motor and drive-assembly. . .
. pour about two tcaspoonfuls of engine oil into L=
the air inlet so that it will be carried into the MOTOR DISASSEMBLY
. multivanc motor with the live air. Before storage (Refer to Fig. 13-106)
3 or lay up, the montor shonld be fully lubricated . ‘ : ] ) .
.. wifh a Yokt oil containing a rust inhibitor. 1. Using a prick punch, mark adjacent spots on
‘ , * ) the motor housing cover (1), motor housing’
: ’ ’ (18), gear case (23), gear case cover (31), and
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TENNESSEE VALLEY AUTHORITY
BROWNS FERRY NUCLEAR PLANT

ELECTRICAL MAINTENANCE INSTRUCTION 3

Description

DIESEL GENERATORS

This inskruction covers the maintenance of the rotating machinery of the diesel

generator auxiliaries and provides the procedure for the diesel redundant start

test, Table EMI 3-1 is a listing of the scheduled maintenance itmes covered by

this instruction.

L]

Frequency
Monthly

2 Months

2 Months

Maintenance Items

Table EMI 3-1

Maintenance Item

Inspect the generator brushes for sparking during
the performance of SI 4.9.A.l.a.

Check the temperature of the generator bearing
during the performance of SI 4.9.A.1.a.

Perform the redundant start test.

The following paragraphs’contain the specific maintenance items to be performed

per Table EMI 3-1 and the general instructions for the generator bearing

ingpection and generator brush replacement.

*Revision
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Maintenance Items (Continued) BF EMI 3
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A. Generator Bearing Y

Requirement — Every two months, check the temperature of the generator bearing
during the performance of SI 4.9.A.l.a.

Clearances -~ None required. '
Measure the temperature of the generator bearing by applying a surface pyrometer
to the outside of the bearing cover. The temperature measured should not exceed
a 25°C rise above the room ambient temperature. If the temperature is greater
than 25°C rise, immediately notify the ASE running the diesel ané the electrical

" maintenance supervisor. Record both the bearing temperature and the room
ambient temperature on the trouble report. Also, record the diesel running
time on the trouble report for informational purpose. Upon receipt of the
troublé report in the electrical maintenance office, the information will

be transferred to data sheet EMI 3-A. A data sheet BF EMI 3~A will be kept for

each diesel generator.

" "General Instructions~Bearing Inspection

Clearances ~ An EMI will be written at a later date to cover the diesel
generator bearing inspection. It will contain the necessary
clearances.

Ingpect the generator bearing in accordance with the guidelines in1the

manufacturer's manual EMD MI 3327. There is only one bearing in the generator

and it is located at the outboard end of the shaft., The bearing is a sealed
grease lubricated, double row, spherical, self-aligning type and there should be
no need for additiomal lubrication during the generator's life. Two conditions,

a high bearing temperature or excessive noilse in the optboérd end of the .

generator, may warrant a bearing inspection in advance of the normal 9000 hour

iﬁspection.
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Maintenance Items (Continued)

B. Generator Brushes

Requirement ~ Every month during the performépce of ST 4.9.A.1.a., inspect the
' generator brushes for sparking.

A ot P e

Clearances ~ None required. t }

_— : _

The generator brushes and slip rings are checkéd.thoroughly during the diesel
annual inspection and need oély'a visual check once a month. During the
performance of SI 4.9.A.1l.a., observe the generator brushes. If any sparking
| is noticed, immediately notify the ASE running the diesel and the electrical
maintenance supervisor. Observe the length of each- brush and if any brush
appears to be approximately one-inch long, notify the electrical iaintenace

supervisor. Note on the trouble report whether any sparking was observed and wh

whether the brushes are of acceptable length. Upon receipt of the trcuble

fa -

report in the electrical maintenance office, the information will be transferred

Lty

S i oy

to data sheet BF EMI 3-B. A data sheet BF EMI 3-B will be kept for each diesel

generator.

' General Instructions-Brush Changeout

LClearances - a. The clearances required for SI 4.9.A.1.d.
- b. The exciter field breaker.

When any brush reaches a length of 1 inch + 1/8 inch, change all four brushes

on that generator. When installing new brushes, sand them to fit the curvature

T2 e N —r——— Nty w5 €

AT

of the slip ring by placing a piece of sandpaper on the surface of the ring with
the grit side against the brush. Then, with the brush held down by the pressure

arm of the brush holder, move the sandpaper in the direction of rotation of the

Sh T . MOV S 2

rings. Repeat the motion until the brush fits the curvature of the rings. Run

the diesel per'SI 4,9.A.1.a steps 3.5.a through 3.5.g (DO NOT FLASH THE FIELD)

®

for one hour. Stop the diesel anduinspectgthe brushes and repeat the diesel

run as necessary until the brushes are seated on between 507 and 807 of them

surface. Document the changeout of the brushes on the trouble report issued

e . Aarsats

to éccomplisﬁ the work.
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Maintenance Items (Continued)

F., Redundant Start &est

Requirement - Every two months perform the redundant start test on each diesel.
Clearances - None required:
This test shall be performed on each diesel every two months. DPSO support
will berrequired to operate the oscillograph used to monitor relay pick up
and drop out. The test will have to be coordinated with the shift engineer
and will require: support by one ASE and one AVO. Upon completion of the test,
. the data sheets and oscillograph traces will be submitted to the electrical
maintenance section for review and filing. The oscillograph speed should be
set for 2-inches/second. Record the performance of each step of the procedure
by initials and data on data sheet BF EMI 3-F.
NOTE: This test is written for,all eight diesels, - Where there are any

*  differences between the units 1 and 2 diesels and the unit 3 diesels
a step will contain instructions for each set of diesels noted to
indicate the applicable unit. "The blanks in the procedure are for items i
that differ only by the letter designation of the diesel being tested. -

* :  Before starting any cranking sequence, ensure that there is a minimum
of 175 pounds of air in each bank. :

L
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Test Number 1

Connect an oscillograph to monitor the following items:
a., Units 1 and 2: ASR -1 coil.

Unit 3: ASR -1 contacts 3-4 or 7-8 (Contact 3~4 to be used
when monitoring start circuit 1 and contact 7-8 to be
used when monitoring start circuit 2. A note will be
placed at the beginning of each test to indicate the
contact that should be used for that test.)

b. 2ZSRL coil. ’

c. 3SR2 coil.

d. MSTV1 coil.

e. MNSTIV2 coil,

£. Governor booster pump 1 (GBPl).

g+ Governor booster pump 2 (GBP2).

'h. FPR coil.

. NOTE;. For Unit 3, ensure that ASR -1 contact 7-8 is being monitored.

Place the "CB start 1" breaker in the OFF position.

Verify that the "CB start 2" breaker is in the ON position.

Place the "P;eferred Start" selector switch (SCS) in position 1.

Manually hold the engine injector control lever in the OFF position (full out
position:) wr

Start the oscillograph.

Units 1 an& 2: Manually manipulate relay ASR -1 to the enérgized position

Unit 3: At panel 3-9-23 turn the D/G control switch to the
START position. :

~ 3

Units 1 and 2: After the D/G cranking sequence is finished, manuaiif

manipulate relay R1 to the energized position.and stop
the oscillograph. : “

Unit 3: After the D/G cranking sequence "is finished, pull to stop’
) D/G control switch on panel.3-9-23 and stop the
ogcillograph.

Release the injector control lever.

F.1.10 Mark the oscillograph trace as "Trace #1."
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Test Number 1 (Continued)

F.1l.11 Reset all the alarms for D/G .

F.1l.12 Verify the following acceptance criteria are met., Use the oscillograph's

L2 Y]

»
kS

F.2.0

F.2.1
F.2.2
F.2.3
F.2.4

0.1 second timing lines to verify times. _ ; .

a. étart failure backup is 1 second, -10%, +25% (i.e. between 0.9
seconds and 1.25 seconds elapsed from ASR -1 energized ‘and
MSTV2 energized the first time.)

b. Cranking time of first crank is 4 seconds, + 10Z (i.e. between 3.6
seconds and 4.4 seconds elapsed from MSTV2 energized the first time
_and MSTV2 deenergized the first time, )

c. First coastdown and second cranking time is 4.5 seconds + 10Z (i.e.
between 4.05 seconds and 4.95 seconds elapsed from MSIVZ deenergized
the first time and MSTV2 deenergized the second time.)

d, GBP2 is energized whenever MSTV2 i1s energized.

e, FPR energized during the entire cranking sequence (i.e. FPR
energized when MSTV2 energized the first time,)

NOTE: If any of the above criteria are not met, investigate to determine
the cause, correct, and if necessary rerun the test. If the test i
or is not repeated, explain why in the.remarks. section. If repeated
document each step with another set of initials and dates on the
data sheet.

Test Number 2

NOTE: For unit 3, ensure that ASR -1 contact 3-4 is being monitored.

Place the "CB start 1" breaker in the ON position,

Place the "CB start 2" breaker in the OFF position.

Place the "Preférred start" selector switch (SCS) in position 2.
Manually hold tﬁe engine injector control lever in the OFF position
(full out position.) |

Start .the oscillograph.

. ‘:‘9’6—' z
Units 1 and 2: Manually manipulate relay ASR -1 to the energized
position
Unir-3: At panel 3-9-23 turn the D/G control switch to the .
? start position.

Units 1 and 2: After the D/G cranking)sequence is finished, manually manipulat

relay R1 to the energized position and stop the
*Rmdsion gﬂﬁ oscillograph. X
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Test Number 2 (Continued)

F.2,7 (Continued) ‘

Unit 3: After the D/G cranking sequence is finished, pull to STOP D/G

* control switch on panel 3-9-23 and stop the oscillograph.

]
] .

F.2.8 Release the injector control lever.

5
L]
.

F.2.9 Mark the oscillograph trace as "Trace #2.”

F.2.10 Reset all the alarms for ﬁ/G’ .

F.2,11 Verify the following acceptance criteria are met. Use the oscillograph's

0.1 second timing lines to verify times.

a, * Start failure backup is 1 second, -10%, +25% (i.e. between 0.9 seconds

b,

Ce

4

and 1.25 seconds elapsed from ASR __ -1 energized ‘and MSTV1 energized

the first time.)

Cranking time of first crank is 4 seconds + 10% (i.e. between 3.6 seconds
and 4.4 seconds elapsed from MSTV1 energized the first time and MSTV1
deenergized the first time.)

First coastdown and second cranking time is 4.5 seconds + 10% (i.e. between
4,05 seconds and 4.95 seconds elapsed from MSTV1 deenergized the first

time and MSTV1 deenergized the second time.)

GBP1l is energized whenever MSTV1 is energized.

FPR energized during the entire cranking sequence (i.e. FPR energized
when MSTV1 energized the first time,)

NOTE; - If any of the above criteria are not met, investigate to determine

the cause, correct, and if necessary rerun the test. If the test is
or is not repeated, explain why in the remarks section. If repeated,
document each step with another set of initials and dates on the data
" gsheet.

AN
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F.3.0

F.3.1
F.3.2

F'303

Test Number 3

NOTE:

Place the "CB start 2" breaker in the ON position.

4

For unit 3, ensure that ASR

Page 9
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I‘?

=1 contact 3-4 is being monitored.

Place the "Preferred start" selector switch (SCS) in position 1.

Close the following air line valves on both air banks:

a.

b.

C.-

e,

£.

h.

1.

k.

1.

Units 1 and 2::

Unit 3:

Units 1
Unit 3:

Units 1
Unit 3:

Units 1
Unit 3:

Units 1
Unit 3:

Units 1
Unit 3:

Units 1
Unit 3:

Units 1
Unit 3:

Units 1
Unit 3:

Units 1
Unit 3:

Units 1
Unit 3:

Units 1
Unit 3:

and

and

and

and

and

and

and

and

and

and

and

2z

2:

22

0-86-504.
3-86-554:

0-86-505.
3-86-555.

0-86-506.
3-86-556.

0-86-507.

- 0-86-508.

3-86-558.

0-86-524.
3-86-574.

"0-86-525.

3-86-575.

0-86-526. .

3-86-576.

0-86-527.
3-86-577.

3-86-578.

0-86-523.
3~86-573.

0~86-503.

' 3-86-553.

F.3.4 Manually hold the engine injector control lever in the OFF position

(full out position.)

F.3.5 Start the oscillograph.

1

R S
=
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Test Number 3 (Continued)

F.3.6 Units 1 and 2: Manually manipulate relay ASR -1 to the energized

position.

Unit 3: At panel 3-9-23 turn the DG control switch te the

START position.

F.3.7 Units 1 and 2: After the D/G cranking sequence is finished, manually

manipulate relay R1 to the energized position and
stop the oscillograph.

Unit 3: After the D/G cranking sequence is finished, pull to

STOP D/G control switch on panel 3-9-23 and stop
the oscillograph.

F.3.8 Release the injector control lever.

F.3.9 Mark the oscillograph trace as "Trace #3."

F.3.10 Reset all the alarms for D/G .

F.3.11 Verify the following acceptance criteria are met. Use the oscillograph's

0.1 second timing lines to verify times.

3.

b.

Ce

d.

€.

£.
Be

*h,

*Revision

MSTV1 is energized for 3 seconds +10% (i.e. between 2.7 seconds and
3.3 seconds elapsed from MSTV1 energlzed the first time until MSIV1
deenergized the first time.)

Dead time after MSTV1 is deenergized the first time is 0.5 seconds,
-20Z, +40% (i.e. between 0.4 seconds and 0.7 seconds elapsed from MSTV1
deenergized the first time and both MSTV1l energized the second time

and MSTV2 energized the first time.)

MSTV1 and MSTV2 are energized for 3 seconds, +10% (i.e. between
2,7 seconds and 3.3 seconds elapsed from MSTVI energized the second
time and MSTV1 deenergized the second time, and MSTV2 energized. the .

. first time and MSTV2 deenergized the first time.)

Dead time after MSTVL and MSTV2 deenergized is 0.5 seconds, -20%, +60%
(i.e. between 0.4 seconds and 0.8 seconds elapsed from both MSTVL
deenergized the second time and MSTIV2 deenergized the first time and
MSTV2 energized the second time,) . A

MSTV2 is energized for 3 seconds +10% (i.e. between 2.7 seconds and 3.3
seconds elapsed from MSTV2 energized the second time and MSIV2 deenergized
the second time.)

GBP1l is energized whenever MSIV1 is energized.

GBP2 is energized whenever MSTV2 is energized.

FPR energized during the entire cranking sequence (i.e. FPR energized
when MSTV1 is energized the first time.),
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Test Number 3 (Continued)
. NOTE: If any of the above criteria are not met, investigate to determine

the cause, correct, and if necessary rerun the test. If the test
1s or is not repeated, explain why in the remarks section. If
repeated, document each step with another set of initials and dates
on the data sheet.

¥

.F.4.0 Test Number 4 |

NOTE: For unit 3, ensure that ASR -1 contact 7-8 is being monitored.
F.4.1 Place the "preferred start" selector switch (SCS) in position 2.

F.4.2 Manually hold the engine injector lever in the OFF position (full out

L

I position.) | .

-

F.4,3 Start the oscillograph.

-

F.4,4 Units 1 and 2: Manually manipulate relay ASR ___ -~I to the energized
position.
. Unit 3: At panel 3-9-23 turn the D/G control switch to the

START position.

F.4.5 Units 1 and 2: After the D/G cranking sequence is finished, ﬁanually

manipulate relay R1 to the energized position and
stop the oscillograph.

Unit 3: After the D/G cranking sequence is finished, pull to stop
D/G control switch on panel 3-9-23 and stop the
oscillograph. ' m

F.4.6 Release the injector control lever.
F.4.7: Mark the trace as "Trace #4."
F.4.8 Reset all the alarms for D/G .
F.4.9 Verify the following acceptance criteria are met. Use the oscillograph's
0.1 second timing lines to verify times.
a. MSIV2 is energized for 3 seconds +10% (i.e. between 2,7 seconds and
3.3 seconds elapsed from MSTV2 energized the first time until MSTVZ
deenergized the first time.)
b. Dead time after MSTIV2 is deenergized the first time is 0.5 seconds,
-20%, +40% (i.e. between 0.4 seconds and 0.7 seconds elapsed from

MSTV2 deenergized the first time and both MST¥ 2. energized the second
~time and MSTV1 energized the first time.)

TRER 3
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Test Number 4 (Continued)

MSTV2 and MSTV1 are energized for 3 éeconds, +10% (i.e. between

C.

2.7 seconds and 3.3 seconds elapsed from MSTIV2 energized the second
time and MSTV2 deenergized the second time, and MSTV1 energized the
first time and MSTV1l deenergized the first time.)

d. Dead time after MSIV2Z and MSTV1 deenergized is 0.5 seconds, =207,
+60% (i.e. between 0.4 seconds and 0.8 seconds elapsed from both MSIV2
deenergized the second time and MSTIV1 deenergized the first time and
MSTVl energized the second time.)

e.,’ MSTVl is energized for 3 seconds +10Z: (i.e. between 2.7 seconds and
3.3 seconds elapsed from MSTV1 energlzed the second time and MSTV1
deenergized the second time.)

f. GBP2 is energized whenever MSTV2 is energized.

‘g8, GBPl is energized whenever MSTV1 is energized.

- *h. FPR energized during the entire cranking sequence (i.e. FPR energized
when MSTV2 is energized the first time.)

NOTE: If any of the above criteria are not met, investigate to determine

the cause, correct, and if necessary rerun the test. If the test
repeated, document each step with another set.of initials and dates
on the data sheet.

Test Number 5

NOTE:

F.5.0
7501
_ a.
;__ “ b,
Ce
d.
e,
£.

*Revision l%g EV o

For unit 3, ensure that ASR -1 contact 7-8 is being monitored.

Open the following air line valves on both air banks:

Units 1 and 2: 0-86-504
Unit 3: 3-86-554
Units 1 and 2: 0-86-505
Unit 3: 3-86~555
Units 1 and 2: 0-86-506
Unit 3: 3-86-556
Units 1 and 2: 0-86-507 _
Unit 3: 3-86-557
Units 1 and 2: 0-86-508
Unit 3: 3-86-558 T
Units-1 and 2: 0-86-524 o
Unit 3: 3-86-574 T

N AT
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Test Number 5 (Continued)

F.5.1 (Continued)

g

h.

i.

k.

1.

Units 1 and 2: 0-86-525

Unit 3:

Units 1
Unit 3:

Units 1
Unit. 3:

Units 1
Unit 3:

Units 1
Unit 3:

Units 1
Unit 3:

3-86-575

and 2: 0-86-526

3-86-576

and 2: 0-86-527

3-86-577"

and 2: 0-86-528

3-86-578

and 2: 0-86-523

3-86-573

and 2: 0-86-503

3-86-553

F.5.2 Allow the air pressure in both start banks to build to at least 175 pounds.

F.5.3 Manually hold the engine injector lever in the OFF position (full out position.,

F.5.4 Start the oscillograph.

F.5.5 Units 1 and 2:

Unit 3:

>
n
o

te
()

Units 1 and 2:

Unit 3:

Manually manipulate relay ASR -1 to the energized
. position. .
At panel 3-9-23 turn the D/G control switch to the

START position.

After the D/G cranking sequence is finished, manually
manipulate relay Rl to the energized position and stop
the oscillograph.

After the D/G cranking sequence is finished, pull to.stop
D/G control switch on panel 3-9-23 and stop, the
oscillograph. -

F.5.7° Release the injector control lever,

F.5.8 Mark the trdce as "Trace #5."

F.5.9 Reset all the alarms for D/G .

Lale e
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Test Number 5 (Continued) ’
. F.5.10 Verify the following acceptance criteria are met. Use the oscillograph's

0.1 second timing lines to verify times.

a. Cranking time of first crank is 4 seconds +107 (i.e. between 3.6 seconds
and 4.4 seconds elapsed from MSTIV2 energized the first time and MSTV2
deenergized the first time.)

%#b. First coastdown and second cranking time is 4.5 seconds +107 (i.e.
between 4.05 seconds and -4.95 seconds elapsed from MSTV2 deenergized
the first time and both MSTV2 deenergized the second time and MSTV1
deenergized the first time.)

¢ Second coastdown and third cranking time is 4.5 seconds +10% (i.e.
between 4.05 seconds and 4.95 seconds elapsed from both MSTV2
deenergized the second time and MSTV1 deenergized the first time and
MSTV1 deenergized the second time.)

d. GBP2 is energized whenever MSTV2 is energized.
e. GBPl is energized whenever MSTV1 is energized.

*f, TFPR energized during the entire cranking sequence (i.e. FPR energized
when MSTV2 energized the f£irst time,)

. NOTE: If any of the a‘bove criteria are not met, investigate to determine
T, the cause, correct, and if necessary rerun the test. If the test
is or is not repeated, explain why in the remarks section. If
repeated, document each step with another set of initials and
dates on the data sheet.

F.6.0 Test Number 6

NOTE: For unit 3, ensure that ASR _____ -1 contact 3-4 is being monitored.
F.6.1 Piace the "Preferred start".selector switch (SCS) in position 1.
F.6.2 Manually hold the engine injector lever in the OFF position (full ouﬁ position.
%:%;;‘ éfart the oscillograph.
%:%.4 Units 1 and 2: Manually manipulate relay ASR -1 to thé energized position
z.z, Unit 3: At panel 3-9-23 turn the D/G ____ control switch to the

START position.

F.6.5 After the second cranking attempt, release the'injectbr control lever.

®y
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Test Number 6 (Continued)

F.6.6 Verify the diesel started and record the following valves:

a. Engine speed.
b. Generator voltage.

F.6.7 Units 1 and 2: Manually manipulate relay Rl to the energized position
and stop the oscillograph.
Unit 3: Pull to stop D/G control switch on panel 3-9-23 and
stop the oscillograpn. . ' .

F.6.8 Mark the trace as "Trace #6."

F.6.9 Reset ‘all the alarms for D/G ___ .

F.,6.10 Verify the following acceptance criteria are met. Use the oscillograph
0.1 second timing lines to verify times.

a, Cranking time of first crank is 4 seconds +10Z (i.e. between 3.6 seconds
and 4.4 seconds elapsed from MSTV1 energized the first time and MSIV1
deenexrgized the f£irst time.)

*b., First coastdown and second cranking time is 4.5 seconds +10% (i.e.
between 4.05 seconds and 4.95 seconds elapsed from MSIVL deenergized
. the first time and both MSTV1 deenerglzed the second time and MSTV2
*-« +deenergized the first time.) :

c. Second coastdown and third cranking time is 4.5 seconds +10% (i.e.
between 4.05 seconds and 4.95 seconds elapsed from both MSTV1
deenergized the second time and MSTV2 deenergized the first time and
MSTV2 deenergized the second time.) | ]

d. GBPl is energized whenever MSIVl is energized.
‘e., GBP2 is energized whenever MSTV2 is energized.

*f, FPR 1s energized during the entire cranking sequence (i.e. FPR energized
when MSTV1 energized the first time.)

-

g+ The engine speed must be 905 rpm + 5 rpm.
h. The generator voltage must be 4350 volts + 50 volts.

NOTE: _If any of the above criteria are not met, investigate to determine
T ' the cause, correct, and if necessary rerun the test. If the test is
’ or 1is not repeated, explain why in the remarks section.:  If repeated,
document each step with another. set of initials and dates on the
data sheet,

*Revision W
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F.6.11 Remove the oscillograph used to monitor the following items:

E: 99

b.
c.
.
e.
£.
8.
h.

F.6.12 Notify the shift engineer that testing on D/G is Eomplete and the

Units 1 and 2: ASR~ -1 coil
Unit 3: ASR - -1 contacts 3-4 or 7-8

BSR1 coil.
BSR2 coil.
MSTVL coil.
MSTV2 coil.
Governor booster pump 1 (GBPi).
Governor booster pump 2 (GBP2).

FPR coil.

diesel can be returned to standby readiness.
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Data Sheet BF EMI 3-A ¢

Generator Bearing Temperatures

Diesel Generator

Date

Trouble Report
Number

Room Ambient
Temp. {(°C)

Gen. Bearing
*Temp, (°C)

Diesel Running
Time (HRS)

Remarks

R
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Data Sheet BF EMI 3-B
. Generator Brush Condition
Diesel Generator
Date | Trouble Report |Brush Sparking | Brush Length Remarks

Number Yes/No . OK/Shoyt
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Data Cover Sheet BF EMI 3~F
Redundant Start Test
Diesel Generator -~ ' °°

This test was performed in accordance with the instructions of EMI 3.F,
"Redundant Start Test" and meets all the acceptance criteria of the procedure.

Performed By: . Date

Electrician
This test has been reviewed for compliance with the acceptance criteria,

Reviewed By: Date

Electrical Engineer .
Approval of test results. ” -

Approved By:

Electrical Maintenance Supervisor/Date

Remarks:
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. BF EMI 3
: 12/14/76

Data Sheet BF EMI 3-F
Redundant Start Test

Diesel Generator "

i ?
NOTE: Each blank on the data sheet corresponds to the step in the procedure
with the same step number. Initial and date each blank as its associated
procedural step is completed.

»

1
hd -
1
4

' [ Initialleate
F.1.,0 Test number 1 ‘f NA
! .

F.1l.1 Oscillograph connections l NA

a. ASR ___ -1 coil (U-1 & U-2) or contacts (U-3).

b, &SR1 coil. '
e ¢, BSR2 coil.

d., MSIV1 coil."

e, MSTVZ coil,

£, GBPL, )
HELL o, GBP2.

h. FPR coil.-
F.l.é CB start 1 OFF.
-¥+1-3 CB start 2 ON. : : —

F.l.4 SCS in position 1.

F.1.5 Injector lever out.

F.1l.,7 Start cranking sequence.

F.1l.8 Cfanking sequence finished.

-Evl~9 1Injector lever released.

¥.1.10 Trace marked.

mes——

F.1l.1l1l Alarms reset.
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12/14)76
Data Sheet BF EMI 3~F (Continued) R
Initials/D;te
F.1l.12 Acceptance criteria met. NA
a: Start failure backwp. oo
b, First crank. e
c¢. First coastdown and second crank.
d. GBP2. '
e. FPR.
Remarks:
P
F.2.0 Test number 2. NA

F.2.1°

F.2.2
F.2.3
F.2.4
F.2.5
F.2.6
F.2.7
F,2.8
F.2.9

CB start 1 ON.

CB start 2 OFF.

SCS in position 2.

Injector lever out. o
Oscillograph started.

Start cranking sequence,
Cranking sequence finished.
Injector lever released.

Trace marked.

F.2.10 Alarms reset.
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b.

a.

0-86-504 (U-1 & U-2) or 3-86-554 (U-3).

0-86-505 (U-1 & U-2) or 3-86~555 (U-3).

c,' 0-86-506 (U-1 § y-2) or 3-86-556 (U-3).

d.
e.
£.
8.
h.

0-86-507 (U~1 & 2 ) or 3-86~557 (U-3).

0-86-508 (U-1 &'2) or 3-86-558 (U-3).

0-86-524 (U-1 & 2) or 3-86-574 (U-3).

0-86-525 (U-1 & 2) or 3-86-575 (U-3).

“

]

X

0-86-526 (U-1 & 2) or 3-86-576 (U-3).

-
-

BF EMI 3
12/14/76
Data Sheet BF EMI:S-F (Continued)
Initials/Date
F.2.11 Acceptance criteria met. NA
a. Start failure backup.
b, First crank. e
c. éirst coastdown and second crank.
d. GBPl,
e. FPR.
Remarks:

A ‘ Initials/Date
F.é.O Test number 3. NA
F.3.1 .CB start 2 ON.

.F.3.2 .SCS in pbsition 1.
: F.$.3 Air line valves closeé. NA
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F.3.3

F.3.4
F.3.5
F.3.6
F.3.7
F.3.8
F.3.9
F.3.10
F.3.11
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BF EMI 3
12/14/76

Data Sheet BF EMI 3-F (Continued)

{Continued)

i.
3.
k.,
1.

0-86-527 (U-1 & 2)
0-86-528 (U-1 & 2)
0-86-523 (U-1 & 2)
0-86-503 (U-1 & 2)

Injectoxr lever out.

Oscillograph started.

\

or 3}86—577 -3).
or 3-86-578 (U-3).
or 3-86-573 (U-3).
or 3-86-553 (U-3).

Start cranking sequence.

Cranking sequence finished

Injector lever released.

Trace markéd.

Alarms reset

Acceptance criteria met,

a.
b.
c.
d.
e.
£.
8.
h,

Remarks:

MSTV1.

First dead time.

MSTV1 and MSTV2.

Second dead time.
MST&Z.

GBP1.

GBE2.

FPR.

**Initials/Date

0y
.

A

......

------

s

aa |
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F.4.0
Fub.1
Fob.2
F.4.3
F.b.4
Fu4.5

Fub.6

F.4.7
F.4.8

F4.9

Data Sheet BF EMI 3-F (Continued)

Test number 4
SCS in position 2.
Injector lever out.
Oscillograph started.
Start cranking sequence.,
Cranking sequence finished.
Injéétor lever released.
Trace marked.
Alarms reset.
Acceptance criteria met.
a. MsIvZ., |

/
P. First dead time.
c. MSTV2 and MSIVI.

d: Second dead time.

Page 26
BF EMI 3
12/14/76

* Initials/Date

........

e, MSIV1.
. £, GBP2,
. - g. GBPL,
110a FPR. 4 ‘,“
‘Remarks:
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Data Sheet BF EMI 3-F (Continued)

F.5.0 Test Number 5.

F.é.l Air 1line valves open.

-1 & 2)

Tt

F0502”

F.5.3
F.5.4

F‘.s.s

a.
b.
c.
d.
e,
£.
8.
h.

1.

3
k.

1.

0-86-504
0-86-505
0-86~506
0-86-507
0-86-508
0-86-524
0-86-525

0-86-526

0~-86-527 -

0-86-528
0-86-523
0-86-593

(U-1
(U-1

(u-1

&

&

&

&

Alr pressure at 175

Injector lever out.

2)
2)
2)
2)
2)
2)
2)
2)
2)

2)

2)

or

ox

or

or

or

orx

or

or

or

oxr

or

ox

3-86-554
3-86-555
3-86-556
3~-86-557
3~-86-558
3-86-574
3-86—575
3-86-576
3-86-577
3-86-578
3-86-573
3-86-553

*

pounds.

Oscillograph started.

Start cranking seﬁuence.

" Injector lever released.

Trace marked.

Alarms reset.

A hy

[

e

LN N

.
e

oy Ve

Cranking sequence finished.

(U-3§k
w-3].
(U-3).
w-3).
U-3).
(v-3).
(U-3).
u-3).
(U-3).
(U-3).
(u-3).
(U-3).

#

Sar3

el S
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BF EMI 3
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l“i

"Initials/Date

-----------

----------







F.6.1 SCS in position 1.
F.6.2 1Injector 'lever out,
F.6.3 Oscillograph started.
F.6.42,Start cranking sequence.
F.6.5 Injector lever released.
F.6.6 Diesel started.

a. Engigg speed.

b. Generator voltage.

" Page 28
12/T4176
Data Sheet BF EMI 3-F (Continued)
Initials/Date
. F.5.10 Acceptance criteria met.
a. First cranking time.
b. First coastdown and second crank.
c¢. Second coastdown and third crank. - oo
d. GBP2, :
e. GBPl,
£. FPR.
Remarks:
/
®
’ F.é.O ‘Test Number 6. NA

RPM

VOLTS
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 F.6.8

F.6.9

“Hure -

Data Sheet BF EMI 3-F (Continued)

Stop the diesel.

Trace marked.

Alarms reset.

F.6.10 Acceptance criteria met.

F.6.11

"

L]
h
.
1

Y

1211
h
A

nf
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(4 1)
1

]
3
-
.
(#1)

..
=,

)

lé‘

#y

»r

»

e

a.

b.

c.
d.
e.
:.
8
h.

First cranking time.

First coastdown and second crank.
Second coastdown and third crank.
GBP1.

GBP2.

FPR.,

Speed.

Voltage.

Remove oscillograph.

a.
b.
c.
d.
e.
£.
g.
h.

ASR -1 coil (U-1 & 2) or contacts (U-3).

ZSR1 coil.

BSR2 coil.

MSTV1 coil.
MSTV2 coil.
GBP1.

GBP2.

FPR Coil.

[P ]

F.6.12 Shift engineer notified.
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BF EMI 3
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Initials/Date

» Remarkss &% -.oadet
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BF SI 4.9.A.1.a
?/16/75

TENNESSEE VALLEY AUTHORITY

BROWNS FERRY NUCLEAR PLANT

DIESEL GENERATOR MONTHLY TEST

Description
This surveillance instruction is used to comply with requirements of technical
specification 4.9.A.1.a. The following table lists the required surveillance

items regarding this section:

-t

Table 4.9.A.1.a - Surveillance Requirementsr

Frequency Requirement
Monthly Bach diesel generator manually started.
Y, Each diesel generator loaded for at least 1

hour at 757 rated load or greater.

Diesel generator starting air compressor
checked for operation.

-Diesel fuel oil transfer pumps checked
for operation.

Diesel generator starting time logged.

The monthly diesel generator tests will provide information as to the condition
of the diesel engines, the generators, and their associated equipment. _Included
in these tests are the operability of the starting air systems, the fuel oil

systems, the diesel generator starting circuitry, and thé diesel generator load

control circuitry.

In oxder to chegk all starting situatioms, dther surveillance tests may be 4
incorporated into this test to provide starting signals to the diesel

generators. These other surveillance tests are the Common Accident Signal Logic

e
~,

]

.
I3

-
By
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BF SI 4.9.%.1.a
~9/16/75 .

Description (Continued)

System test (SI 4.9.A.3.a), the Start Bus 1A and 1B Undervoltage Start of the
Diesel Generators (SI 4.9.A.4.a) and the 4-kV Shutdown Boards Undervoltage
Start of the Diesel Generators (SI 4.9.A.4.b). By utilizing the start signals
from these tests, excessive starts of the diesel generators w?ll be avoided

and all the surveillance requirements of table 4.9.A.1l.a satisfied. All data

entered on Data Sheet 4.9.A.1.a that is obtained from another surveillance test
will be referenced as to surveillance instruction number and date that the data

was taken,

SI 4090A.1.a ’,
DIBSEL GENERATOR MONTHLY TEST -
D/G A

1, Precautions
1.1 Do not perform this instruction during a condition calling for
operation of the diesel generator.
1.2 Personnel should use ear érotection as applicabie when running diesel

generator.

Z;.- Prerequisites

¢l 2.1 Panel 9-23-7 and diesel information center manned.

in 2.2 Prior to performing SI 4.9.A.1.a, notify the maintenance supervisor

SYET. (mechanical) or mechanical foreman as to time and date surveillance

conzr instruction is to be performea in order that MMI 6 may be performed.

2,3 Prior to per%orming.SI 4.9.A.1.a, no;?fy the maintenance supervisor
(electrical) or electrical foreman as to time and date surveillance
instruction is to be performed in ordgr that applicablé sections of

EMI 3 may be performed.
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BF SI 4.9";v"-’. 1Qa
9/16/75 ’

' 3. Procedure

3.1 Annunciator Check : ' : {

a. Engine Control Cabinet
1) Press annunciator test pushbutton and verify that bell rings
and that full annunciator display panel is i}luminated.
2) Press annunciator reset pushbutton and verify that ﬂéll is
silenced and annunciator lights go out.
b. Diesel generator information center - panel 25-41, section A.
1) Turn annunciator switch to test and verify that buzzer sounds
and that full annunciator display panel is illuminated.
’2) Turn annunciator switch to reset and verify that buzzer is
4 silenced and annunciator lights go out.
3 ‘ "'¢. Panel 9-23-7, section A
o . i) Turn annunciator switch to test and vé¥ify that buzzer sounds
and that full annunciator display panel is illuminated.’
2) Turn annunciator switch to reset and verify that buzzer is
| silenced and annunciator lights go out,
- 3.2 Starting Air
a. Slowly open any one of the following drain valves until compressor
No. 1 starts: 0-86-534~A, 535-A, 536-A, 537-A, 538-A. Close the
valve. AT NN

b. Record pressure.on "Starting air R.B." gauge on engine control

cabinet.(l) or S .

¢... Record pressure:on: 'Starting air R.B.'" gauge when compressor

stops.(l)

o
43
'y
e
3 N =
{

(1) pxpected value and tolérance on data sheet.







3 ’ ’ Page 4
: i BF SI 4.9.A.1.a

9/16/75
' 3. Procedure (Continued) “\
s ‘ \
1 3.2 Starting Air (Continued);

.
Y
\
[}

!
d. Slowly open any one of the following drain valves until compressor

No. 2 starts: O0-86-516~A, 517-A, 518-A, 519-A, 520-A. Close the

!
valve, b ‘

e. Record pressure on '"Starting air L.B.! gauge on engine control
gaug g

¢ cabinet., (1) f

j ‘
' £. Record pressure on "Starting air L.B." gauge when compressor

stops.(l)
3.3 Fuel oil

a. Record amount of fuel in day tank.

e e e

3.4 Lube o0il and cooling water

" a. Verify that water is above 9 in. mark in sight glass on accessory

rack.,

b. Verify that lube oil is visible oh crank case dipstick,

VI FIET

g ol o e phRe A e o S i A PR NS
3 s Erpee ~ e\ b~ p prapar=y
L e R e e T e e A o~ g

3.5 Diesel Start

a, Turn diesel generator logic breaker off (on 125-volt distribution

"

- panel).

b. Use governor control on engine control cabinet to move governor
to its lowest setting, Verify setting of governor by visual
observation of governor setting indicator,

c. Depress fuel prime pushbutton on engine control cabinet unéil
fuel pressure reaches 30 psi.l 3

d. Depress engine start pushbutton on engine control cabinet.

.  e. Verify diesel generator starts and-levels out at 450 rpm.

S £. Allow the engine to idle for 10 minutes.




) Anopow
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3. Procedure (Continded)

3.5

3.6

*Revision

Diesel Start (Continued)

.g’

h.
i.
i.
k.

1.
Me
Ne:*

Oe

NOTE :

X

Yo

Page 5
BF SI 409.A01.a
.9/27/77

Use governor control on engine control cabinet to raise the

speed to 930 rpm.

Depress field flashing pushbutton on engine control cabinet.

Record generator voltage.

Record engine speed.

1) .

Record cooling water level in sight glass,

Record lube oil level on crankcase dipstick (+ inches, based on

full mark).

Verify that panel 9-23-7 and diesel generator information center

are manned.

Turn diesel generator logic breaker on.

Reset local alarms.

Those RHRSW pumps not aligned for EECW
immediately following verification.

Verify RHRSW pump Al

running annunciator at

service should be shutdown

»

Verify RHRSW
Verify RHRSW
Verify RHRSW

Verify RHRSW

. Verify RHRSW

Verify RHRSW

Verify RHRSW

pump Cl
pump Al
pump Cl
pump D3
Pump B3
pump D3

vpumb B3

running
running
running
running
running

running

annunciator
annunéiator
annunciator
annunciator
annunciator

annunciator

at
at
at
at
at

at

running annunciator at

Pnl. 25-41.
Pal 25-41.
Pal. 9-23-7.

Pnl 9-23-7,

Pnl,
Pnl.
Pnl.

Pnl.

Verify diesel generator A running annunciator at

Verify diesel generator A running annunciator at

25-41,
25-41.
9-23-7.
9-23-7.
Pnl. 9-23-7.

Pnl. 25-41.

Verify diesel gemerator A exhaust fan A rumning (visually).

Shutdown board A controls check.

a. -Turn breaker 1818 control selector switch to EMERGENCY position.

b.’

q

Turn breaker 1818 synchronizing s?itéh to ON position,

D

) Expected

#*

value and tolerance on data sheet.
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- 308

Ce

d.

(=1

f.

Control room controls check

&e

be.

Ce

d.

Page 6
BF ST 4.2.A.1.8
9/16/75 -. ..

. '3, Procedure (Continued)

3.6 Shutdown board A controls check (Continued)

Verify governor response by turning diesel generator A governor
control switch to RAISE and LOWER positions and verify frequency
increase and decrease, respectively, on ipcoming frequency meter,
Verify voltage regula;:or response by turning diesel generator A
voltage regulator switch to RAISE and IOWER positions and verify
voltage increase and decrease, respectively, on incoming voltmeter.
Return breaker 1818 synchronizing switch to OFF position.

Return breaker 1818 control selector switch to NORMAL position.

-

b

i

Turn breaker 1618 synchronizing switch located on zenel 9-23-7 %o
ON position.

Vérify governor response by turning diesel generator A governor
control switch to RAISE end IOWER positions and verify frequency
increase and decrease, respectively, on incoming frequency meter.
Verify voltage regulator response by turning .diesel generator A
voltage regulator switch to RAISE and LOWER positions and verify
voltage increase and decrease respectively on incoming vc;ltmeter.

Return breaker 1818 synchronizing switch to OFF position.

Diesel. Generator Ioading

8.

+De
Ce

Verify diesel generator A operational mode sw:.'bch is in PARATLEL

WITH SYSTEM and associated mode light is on.

. Turn breaker 1818 synchronizing" switch to ON position.

Adjust frequency and voltage until the diesel generator is in

TN ,synchronism with Shutdown Board A.

R T
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'9/16/75 Febelon

3. Procedure (Continued)

3.8 Diesel Generator Loading (Continued)

3.9

3.10

d.

(=1

Close breakexr-1818.
Increase load to 2500 KW and 1875 KVAR and maintain this 1..°

for 1 hour.

Fuel and Iube 0il Check

8o

be

Ce

Record the readings on the following gauges located on Th:!
engine control cabinet.

1) Fuel System 1 filter in E .

2) Fuel System 2 filter in

3) Tube oil engine

L) Iube oil filter in

Depress fuel transfer pushbutton no. 1 on engine control cabinet
and 'verify fuel transfer pump 1 runs,,

Depress fuel transfer pushbutton no. 2 on engine control cabinet

" and verify fuel transfer pump 2 runs.

Diesel generator shutdown

8.

b.

Ce

d.

€

£.

Unload diesel generator A.

Pull diesel generator A control switch to STOP position.

Verify bresker 1818 tripped.

Verify diesel generator speed dropped to approximately 450 rpm
(engine will stop in approximately 11.5 minutes.)

Place breaker 1818 synchronizing switch in OFF position.

Rés et all alarms.

IRESERY o
s
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BF ST 4.9.A.1.a
9/16/75 i
. 3. PROCEDURE (Continued)
3.11 Diesel generator automatic start time ’ i

a. When diesel generator has stopped, station an operator in the

diesel genmerator room with a stop watch. Bégin timing when air

. start motors start to crank the engine and stop when engine speed

levels.

b. Give the diesel generator an automatic start from panel 9-23 or
from breaker 1818. Record starting time of diesel generator.

c. Record engine speed and generator voltage.(l)

% . d. Pull diesel generator A control switch to STOP position. (Engine
will idle for 11.5 minutes and stop.)

e. When engine stops, reset all alarms on engine control cabinet,

¢ Py pnl 25-41, and pnl 9-23.

3 3.12 Return to Normal

} a. Return all associated equipment to standby readiness (RHRSW pumps,

. exhaust fans).

b. Reset all alarms and recognition annunciations.

2 : c. Turn preferred start selector switch to alternate position.

§ | d. Verify that the diesel generator A system is in standby readiness
per OI 82,

g 3.13 Verify by signature and date on Data Cover Sheet that the diesel

generator A was tested in accordance with this instruction.

[

(l)Expected value and tolerance on data sheet,

L -
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BF SI 4.9.A.1.a
5/10/77
DATA COVER SHEET SI L4.9.A.l.a
. Diesel Generator Monthly Test
*D/G 1 & 2A
Performed By Date
! Assistant Shift Engineer
Were criteria satisfied? Yes No
If no, notify shift engineer. -
If no, was a Limiting Condition for Operation violated? Yes (explain in
: remarks )
] No (explain in
remarks )
o . Verified by Shift Engineer 5
. , . Date
/

. ) Reason for test:

Maintenance complete on

Another system ( ) inoperable

Required by schedule

Plant condition (explain)

Other (explain)

T

Results reviewed Date
. Electrical Engineer x

Results Review and Approval

Cognizant Engineer Date

Rescheduled

QA Staff ‘ Dete
. REMARKS

*Ravision % ;5&_ . “
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T

81.4.9.A.1.a

DATA SHEET

DIESEL GENERATOR MONTHLY TEST

*D/G 1 & 2A
b

)

NOTE: Step numbers correspond toénumbers in the instructdion.

i
3.1 Annunciator check
a. Engine control cabinet
1) annunciator bell and light
2) annunciator bell and light
b. Panel 25-41
1) annunciator bell and light
2) annunciator bell and light
c. Panel 9-23-7
1) annunciator bell and light
2) annunciator bell and light

3.2 Starting Air

a. Drain valve open-close

b. R. B. Pressure Start (175 + 8.75 1b.)

on

off

on

off

on

off

‘ c¢. R. B, Pressure Stop (200 + 10 1b.)

hY

d. Drain valve open-close

~e. L. B, Pressure Start (175 + 8.75 1b.)

3.3 Fuel 0il
a. Day tank fuel
3.4 Lube 0il and. Cooling Water

a. Water»9 in.

b. O01il visible

s

*Revision -

.£, L. B. Pressure Stop (200 + 10 1b.)

A

N

Y
¥

l

Page 10
BF SI 4.9,A.1l.a
5/10/77

‘*Initials/Date

,,,,,,,

........

...........

........

gal.
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BF SI 4.9.A.1l.a

Data Sheet SI 4.9.A.l.a (Continued) 9/21171
.“ 3.5 Diesel Start V INTTIALS/TATE DATA
B a, Logic breaker off : .
P.:'Governor at low setting ’
é: DFuel prime - 30 psi
4. Start pushbutton
. e. D/G starts
£. 10 minute idle
g. Speed 930 rpm
h. Field flash
i. Véltage & | . volts
"j. Speed (905 + 5 rpm) pm
k., Water level in.
1., 0il level ’ -“ dn,

)
. @
f m, 9-23-7 and diesel information center manned

n, .Logic breaker on

-s -

o, Alarms reset

1 .
{; #P.’ RHRSW Al pnl 25-41

% %q. RHRSW Cl pnl, 25-41

#r. RHRSW Al pnl 9-23-7

*g, RHRSW.Cl pnl 9-23-7

*t, RHRSW D3 pnl 25-41

*u, RHRSW B3 pnl 25-41

j
{
g -
h

*g., RHRSW D3 pnl 9-23-7 .

*w., RHRSW B3 pnl 9-23~7

- o

i

4

L

i,‘ . (I)Tolerances for this step are listed since voltage reached from a manual start is
y gggendent upon prior manipulation of the variable pot controlling voltage level.

lity to regulate voltage and synchronize will serve as acceptance criteria’ for
voltage value, ‘ .

-

*Revision
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*x

*y.

%z

a.

Ce

d.

3.8 Diesel generator A loading

“au-

b.
c.

d.

| -

Data Sheet SI 4.9.A.l.a

3.5 Diesel Start (Continued)

D/G A pnl 9-23-7
D/G A pnl 25-41

Exhaust fan A on

3.6 Shutdown board A controls check

C. S. in EMERGENCY

Syn. sw. ON

Governor responds

Voltage regulator responds
Syn sw. OFF

C. S. in NORMAL

3.7 Control room controls check

Syn. sw. ON

Governor responds

Voltage regulator responds

S§n. sw. OFF

Mode.sw, in PARALLEL WITH SYSTEM
Syn. sw. ON

In sync. with sd. bd. A

1818 close

load ~ 2500 KW and 1875 KVAR

*Revision /L/ 7?
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(Continued)

Initials/Data
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Date Sheet ST 4.9.A.1.a (Continued)

3.9 Fuel and ILube 0il Check

8.

b.

Ce

1) Fuel system 1 ]
2) Fuel system 2

3) Iube oil engine

4) Iube oil filter

Pump 1 runs

Pump 2 runs

3.10 Diesel generator A shutdowvn

8.

Lo

b.
c.
d.

€

f.

-

Diesel generator unloaded
C. S. in STOP

1818 tripped

Speed at 450 rpm

Syn. sw. OFF

Alarms reset

3.11 Diesel generator automatic start

8.

b.

Ce

Operator at diesel

Diesel generator start time
Speed (905 * 5 rpm)
Voltage (4350 + 50 volts)
Control sw. STOP

Alarms reset

N
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Initials/Data
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Initials/Deta
3.12 Return to Normal
- a. Assoc. equipment standby readiness

b. Alarms reset v

c. Preferred start in alternate position

d, Diesel generator A standby readiness
REMARKS ¢
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ST 4.9.A.1.2
DIESEL GENERATOR MONTHLY TEST
/G B

Jemne-o

Precautions

1.1 Do not perform this instruction during a condition calling for
operation of the diesel generator.

1.2 Persomnel should use ear protection as applicable when running the
diesel generator.

Prerequisites

2o Pa.nel 9—23-7 and. diesel info;z;a.t:.on center manned. 7

22 Prior to perf,o-n;.;g SI L 9.A.l.a, noti...y 'bhe m'a.mtenance sunerv:.sor
(m:;thical; or mechanical forenan as to time end da'be su'veillance
instruction ::s t0 be performed in order tha.t MMI 6 ma.y be performed.

| 2.3 Prior to performing SI 4.9.A.1.a, notify the maintenance supervisor i

(electrical) or electrical foreman as to time and date surveillance
instruction is to be performed in order that applicable sections of
EMI 3_may be performed.

“Procedure

3.1 Annunciator Check

"a.

Engine Control Cebinet

1) Press annunciator test pushbutton and verify that bell

rings and thet full annunciator display panel is illumirated.
2) Press annunciator reset pushbutton and verify that bell is

silenced and annunciator lights go out.
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3. Procedure (Continued)

3.1 Annunciator Check (Continued)

be

Ce

T

Diesel generator information center - panel 2-5-11-1, section B

1) Turn ennunciator switch to test and verify-that buzzer sounds
end that full ann\_mciator display panel is illuminated.

2) Turn annunciator switch to reset and ver:ify‘ that buzzer is '
silenced and annunciator lights go out.

Panel 9-23-T7, section B

1) Turn annunciator switch to test and verify that buzzer sounds

< and that full annuncistor display penel is illuminated.
2) Turn annunciator switch to reset and verify that buzzer is

silenced and amnuncietor lights go out.

3.2 Starting Air

Q.

be

Qe

Slc;wly open any one of the following drain valves until compressor

No. 1 starts: 0-86-534-B, 535-B, 536-B, 537-B, 538-B. Close the
valve.

Record pressure on "Starting air R.B." éauge on engine control
cabinet. (1) N |

Record pressure on "Startingn air R.B." gauge when compressor stops.(l)
Slowly open any one of the following drain valves until compressor '
No. 2 starts: 0-86-516-B, 517-B, 518-B, 519-B, ‘520-28. Close 'l';he
valve.

Record pressure on "Starting air LiBi " gauée on engine control

-

3o~ cabinet. (1)

(l)Ebcpecte‘ﬂ value and tolerance on data sheet.

¥

WAR ™ -
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3, Procedure (Continued)

3,2 Starting Air (Continued)

f£. Record pressure on "Starting air L.B." gauge when compressor

stopé. (1)
3.3 Fuel oil
a.

Record amount of fuel in day tank. 5

3.4 TIube oil and cooling weter

Se

be.

Vef:l.fy that water is above 9 in. mark in sight glass on accessory
rack.

Verify that lube oil is visible on crank case dipstick.

3.5 Diesel Start

8e

be

Ce

d.

L e

h.

i.

(1)

f.

Turn 9.iese1: generator logic breaker off (on 125-volt distribution

panel).

Use governor control on engine control cabine:b ‘to move governor 1o,
ites lowest setting. Verify setting of governor by visual
observation of governor setting indica.‘bqr.

Depress fuel prime pushbutton on engine control cabinet until
f}'J.el pressure reaches 30 psi.

Depress engine start bushbutton on engine control cabinet.
Verify dﬁ:esel éenemtor starts and levels out at 450 rpm.
Allow the engine to idle for 10 minutes.

Use governor control on engine control cabinet ‘tb raise the
speed to 930 rpm.

Depress £ield flashing pushbutf.dn oﬁ engine con‘i:rol cabinet.

Record generator voltage. v

Expected value and tolerance on data sheet.

[ ¥ TR
. 24
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: 3. Procedure (Continued) .: i

3.5 Diesel Start (Continued)

S

‘ j. Record engine speed. (1) 3

L}

; . ‘\
i k. Recqrd cooling water level in sight glass.

13 1, Record lube oil level on crankcase dipséick (+ inches, based on

i .

;- full mark.) i

m. Verify that panel 9-23-7 and diesel generator information center

I
[ L

are manned,
f n. Turn diesel generator logic breaker on.
j ; /

§ 0. Reset local alarms,

NOTE: Those RHRSW pumps not aligned for EECW service should be shutdown
immediately following verification.

pe Verify RHRSW pump B3 running annunciator at pnl 25-41.

*q, Verify RHRSW pump D3 running annunciator at punl 25-41.

} *r., . Verify RHRSW pump B3 running annunciator at pnl 9-23-7,
‘ ‘ ' *g, Verify RHRSW pump D3 running annunciator at pnl 9-23-7
*%t, Verify RHRSW pump Cl running annunciator at pnl 25-41.

éf . *u, Verify RHRSW pump Al running annunciator at pnl 25-4}.
i *y. - Verify RHRSW pump Cl running annunciator at pnl 9-23-7.

*w, Verify RHRSW pump Al running'annunciator at pnl 9-23-7,
i . Xe Verify diesel generator B running annunciator at pnl 9-23-7,
: t Ve Vefify diesel generator B running annunciator at pnl 25-41.

3 2z, Verify diesel generator B exhaust fan A running (visually).

- g rw e o

3.6 Shutdown board B controls check

: a, Turn breaker 1822 control selector switch to EMERGENCY position,

ST R = R e N Y
e

b, Turn‘breaker 1822 synchzanizing switch to-'ON position,
t {B RN, T
3¢ : - 33 oy,

c. Verify governor response:by~turning diesel generator B governor

s | ’l

control switch toﬁaAISE'anﬂ'IDWER positions and verify frequency

increase and decrease, respectively,ﬂon incoming frequency meter.

( )Expected value and tolerance on data sheet..

Lk ! . N
*Revision E&fzg > 2 .. L
. Jhd e
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‘ 3, Procedure (Continued)
/6 Shutdown board B controls check (Continued)
d. Verify voltage regulator response by turning diesel generator B
voltage regulator switch to RAISE and LOWER positions and verify

voltage increase and decrease, respectively, on incoming voltmeter.

e. Return bresker 1822 s&nchronizing switch to OFF position.

f. Return breaker 1822 control selector switch to NORMAL position.
3.7 Control room controls check

a. Turn breaker 1822 synchronizing switch located on panel 9-23-T to

ON position.

b. Verify governor response by turning diesel generator B governor
control switch to RAISE and IOWER positions and verify frequency
increaée and decrease, respectively, on incoming frequency meter.

“ - c. Verify voltage regulator resvonse by turning diesel generator B
} - . C voltage reguletor switch to RAISE and LOWER positions and verify

: voltage increase and decrease , respectively, on incoming voltmeter.

d. Return bresker 91822 synchronizing switch to OFF position.
3,8 Diesel Generator Loading |
..: 8 Ver:l:fy diesel generator B operational mode switch is in PARALLEL
- WITH SYSTEM and associated mode light is on. '
- *' b. Turn breaker 1822 synchronizing switch to ON position.
ICUR c. Adjust frequency and voltage until the diesel generator is in
synchronism with Shutdown Board B.
d. Close breaker 1822.
e. TIncrease load to 2500 KW and 1875 KVAR and maintain this load

fop 1 hour,

L T
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. 3. Procedure (Continued) \
Y

3.9 Fuel and Iube 0il Check \
&. Record the reé.dings ;on the followiné gauges located on the

engine control cabinet.

e

1) Fuel System 1 filter in
2) Fuel System 2 filter in ;
3) ILube oil engine
L) Iube oil filter in / |
b. Depress fuel transfer pushbutton no. 1 on engine control cabinet and

“»

verify fuel transfer pump 1 runs.

b

c. Depress fuel transfer pushbutton no. 2 on engine control csbinet

and verify fuel transfer pump 2 runs.
3,10 Diesel generator shutdown
¥ ' 8. Unload diesel generator B.

b. Pull diesel generator B control switch to STOP position.

c. Verify breaker 1822 tripped.
d. Verify diesel generator speed dropped to approximately 450 rpm
(engine will stop in approximately 11.5 minutes).

- e, Place breaker 1822 synchronizing switch in OFF position. -

en ne e et madr A mon g+ ma

‘ f. Reset all alarms.
'3.11 Diesel generator automatic start time
8. When diesel generator has stopped, station an operator in the
diesel generator room with a stop watch. Begin timing when air

start motors start to crank the eng‘ine and stop when engine speed

s

H

3

[A

H

{

i

]

4

: v

7. ' levels.

¢

L4

3

<
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3. FPROCEDURE (continued)

. ‘ 3.11 Diesel generator automatic start time (Continued)
' b. Give the diesel generator an automatic sigart from panel 9-23 or from
breaker 1822, Record starting time of diesel generator.
c. Record engine speed and generator’ voltage.(l)

d. Pull diesel generator B control switch to STOP position. (Engine

will idle for 11.5 minutes and stop.)
e. When engine stops, reset all alarms on engine control cabinet,

panel 25-41 and panel 9-23. s

3.12 I.%eturn to Normel
a. Return all associated equipment to standby readiness (RHRSW pumps,
exhaust fans).
b. Reset a./ll alarms and recognition ammunciations.
¢. Turn preferred start selector switch to alternate position.
d. Verify that the diesel generator B system is in standby readiness -

per OI 82,

3,13 Verify by signature and data on Date Cover Sheet that the diesel
; « ) ' generator B was tested in accordance with this instruction.

3 - * Y

- (@

Expected value and tolerance on data sheet.

P bR S A
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e
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DATA COVER SHEET SI 4.9.A.l.a
' Diesel Generator Monthly Test
- " *D/G 1 & 2B ..
Performed By ) Date
. Assistant Shift Engineer
Were woriteria satisfied? Yes No
If no, notify shift engineer.
If no, was a Limiting Condition for Operation violated? ' Yes (explain in
' : remarks )
No (explain in
remarks )
Verified by Shift Engineer 5
. Date
- /“.’ € .
_ . ‘Reason for test: -7 "
» Maintenance complete on
- Another systenm ( ) inoperable
' Required by scheduié:"
Plant condition (explaein) ;
_Other (explain)
Results reviewed ) Date

Electrical Engineer ) .

-

Results Review and Approval ‘ -

Cognizant Engineer ‘ ] Date

Rescheduled ' "
“QA Staff : Date

REMARKS




¢

- NOTE:

ST 4.9.A.1.a
DATA SHEET

DIESEL GENERATOR MONTHLY TEST
*D/G 1 & 2B

Step numbers correspond to numbers in the instruction.

\
Y

3.1 Annunciator check - | - t

a.

ey
e

ae

E:t-‘:- -

£.

Engine control cabinet
1) annunciator bell and light

2) annunciator bell and light off

Panel 25-41
1) annunciator bell and light on

25 annunciator bell and light off

Panel 9-23-7
1) annunciator bell and light on '

2) annunciator bell and light off

Starting Air

Drain valve open~close

¢

R. B, Pressure Start (175 + 8.75 1b.)
- R. B. Pressure Stop (200 + 10 1b.)
Drain valve open-close

L. B. Pressure Start (175 + 8.75 1b.)

L. B. Pressure Stop (200 + 10 1b.)

3,3 Fuel 0il

a.

.-
—

Day tank fuel

i

*Revision

»
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Data Sheet SI 4.9.A.l.a (Continued)
| INTTIALS/DATE

3.4 Lube 0il and Cooling Water

a., Water>9 in,

b. 01l visible
3.5 'Diesel Start

a., 'Logic breaker off .

'b. Governor at low setting

c. Fuel pfime - 30 psi

d. Start pushbutton

e. D/G stafts

£. 10 minute idle ’

ge Speed 930 rpm

he TField flash ,

i. Voltage (1) volts

J. Speed (905 + 5 rpm) ' 3 rpm’

k. Water level “ ' | i “ in.

1. 0il level : g L in.

m, 9-23-7 and diesel information center manned

n, Logic breaker on

o, Alarms reset

*p, RERSW B3 pnl 25-41

*q, RHRSW D3 pnl 25-41

*r, RHRSW B3 pnl 9-23-7

%g.” RHRSW D3 pnl 25-41

(liolerances for this step are not listed since voltage reached from a manual start
is dependent upon prior manipulation of the variable pot controlling voltage level.
Ability to regulate voltage and synchronize will serve-as acceptance criteria for
voltage value. ’

»
' 3

*Revision “Eg)
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Data Sheet SI 4.9.A.l.a (Continued) of21i71 Y
. INITIAI.S/‘I'JATE
3.5 Diesel Start (Continued)
' 7 *t, RHRSW Cl pnl 25-41
*u, RHRSW Al pnl 25-41
*v, - RHRSW Cl pnl 9-23-7 ‘
*w, RHRSW Al pnl 9-23-7 1
' %. D/G B pnl 9-23-7 ’ - \
y. D/G B pnl 25-41
z. Exhaust fan A on
3.'6# Shutdown board B controls check
" a. C.S. in EMERGENCY B
b. Syn. sw. ON e

c. Governor responds

d, Voltage regulator responds

. &, Syn sw, OFF

« f, C. S. in NORMAL

3,7 UTéntrol room controls check

a, Syn. sw. ON

b, Governor responds

¢. Voltage regulator responds

-

d, Syn., sw. OFF

3.8 "Diesel generator B loading

2, Mode sw. in PARALLEL WITH SYSTEM

¢ Syn, sw. ON ) . .

¢ In sync, with sd, bd., B

-

. *Revision gzg‘g‘
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Data Sheet ST 4.9.A.1.2 (Continued)

@

Diesel generator B loading (Continued)

-

d. 1822 close v

e. Ioad - 2500 KW and 1875 KVAR

Fuel and Lube 0il Check
a. 1) Fuel system 1
2) Fuel system 2
3) IAJ.:be oil engin;a |
L) Iube oil filter
b. Pump 1 Tuns

¢, Pump 2 runs

3.10 Diesel generator B shutdown

-
-

-
-

“ .

~

a. Diesel generator unloaded
b, C. S. in STOP

c. 1822 tripped

d. Speled at 450 rpmn

e, Syn., sw, OFF

£, Alarms reset

a. Operator at diesel

b. Die;sel ‘generator start time

c.. Speed ' (905 + 5 rpm)
Voltage (4350 + 50 volts )

e
oFr - Lar
RN 3

d. Control sw. SIOP , .

e, Alarms reset

Yoyow

- 3.11 Diesel generator automatic start time

" ———

\
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. Data Sheet SI 4.9.A.1.a (Continued)

3,12 Return to Normal

8
.
Ce

d.

EXMARKS 2

o

Asgsoc. equipment standby readiness
Alarms reset
Preferred start in alternate position

Diesel generator B standby readiness

Page 27
BF SI 4.9.A.1.8
9/16/75

Initials/Data

L




Page 28

BF ST 4.9.A.1.
gy k9 AsLea

SI l".9.A.l.8¢
DIESEL GENERATOR MONTHLY TEST
p/G ¢

1. Precautions

1.1 Do not perform this instruction during a condition calling for operation

of the diesel generator.
1.2 Personnel should use ear protection as applicable when running the

dlesel generator.

2, Prerequisites

2.1 Panel 9-23-8 and diesel information center na;med.

2.2 Prior to performing SI %.9.A.1.a, notify the maintenance supervisor
~(mechanical) or mechanical foreman ’as; to time and date surveillence
~dnstruction is to be performed in order that MMI 6 may be perfé:rmed.

2.3 -Prior to performing SI 4.9.A.l.a, notify the maintenance supervisor

(electrical) or electrical foreman as to time and date surveillance

instruction is to be performed in order that appliceble sections of

‘EMI 3 may be performed.

«

3. Procedure
3.1 .Anmunciastor Check
‘. a. Engine Control Cabinet
1) Press annunciator test pushbutton and verify that bell rings
and that full emmunciator display penel is illuminated,
2) Press annunciator reset pushbutton s:md verify that bell ié

silenced and annunciator lights go out.
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H ,
’ 3. Procedure (Continued) ;
3.1 Annunciator Check (Continued) \
. ]

.
13

b. Diesel ”genera.tor infi_)rmation center - panel 25-41, section C

Ce

1) Turn annunciator switch to test a;nd verify that buzzer sounds
, and that full :anm’mcia.tor displa.y panel is illuminated.

2) Press annunciator switch to reéet and verify that buzzer is
8ilenced and annunciator lights go out.

Panel 9-23-8, section C j

1) Turn annuncistor switch to test and verify that buzzer
sounds and that full annunciator display paenel is illuminated.

2) Turn anmimciator switch to réset and verify that buzzer is

silenced and annunciator lights go out.

Starting Air

2o

b.

Ce

d.

e

£.

Slowly open any one of the following drain valves until compressor
No. 1 starts: 0-86-534-C, 535-C, 536-C, 537-C, 538-C. Close the
valve. ,‘ < L

Record pressure on "Starting air R.B." gauge on engine control

cabinet. (1)

Record pressure on "Starting air R.B." gauge on engine control

cab:i.net.(l)

Slowly opeﬁ any one of the following drain valw{es until compressor
No. 2 starts: o-86-516-c,f517-c, 518-C, 519-C, 520-0., Closé:the valve.
Recgozr'd. pressure on "Star‘biﬁg air L.B." gauge on engine control
cab;npt.(l)

Record pressure on "Starting air L.B." gauge when compressor, stops.(l)

L
~

(l)E:cpected value and tolerance on date sheet.

"
e

!Q : ,,‘M
C 5

L0




Page 30 .
BF ST 4k.0:A.1l.a

9/16/75
‘ 3, Procedure (Continued)
3+.3- Fuel oil

a. Record amount of fuel in day tank.

3.4+ Iumbe oil and cooling water

a. Verify that water is ebove 9 in. mark in sight glass on accessory
rack.
b. Verify that lube oil is visible on crankcase dipstick.

3.5 Diesel Start

»

a. Turn diesel generetor logic breaker off (on 125-volt distribution

a

panel). , .,
b. Use governor control on engine control caebinet to move governor %o

its lowest setting. Verify setting of governor b& visual observation

. . ’ of governor setting indicator.

c. Depress fuel prime pushbutton on engine control cabinet until fuel
preésure reaches 30 psi.

d. Depress engine start push'button on epngine control cabinet.

e. Verify diesel generstor starts and levels out at 450 rpm.

£. Allow the engine to idle for 10 minutes. =

g. Use governor control on engine control cabinet to raise the
speed to 930 rpm.

h. Depress field flashing pushbution on engine control cabinet.

i. Record generato:; voltage.

Jo Record engine speed.(l)

k. Record cooling water level ;in sight glass.
. ' 1. Record lube oil level on crankcase dipstick (+ inches, based on

full mark.)

(1)Expec“bed yvelue and tolerance on date shget.'

! N

[
4
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3. ‘érocedure’(Continued)
3.5 '‘Diesel Start (Continued)
m, Verify that panel 9-23-8 and diesel generator information center
aretmanned.
n. Turn diesel generator logic breaker on,
0. Reset local alarms,

NOTE: Those RHRSW pumps not aligned for EECW service should be shutdown
immediately following annunciator verification.

¥pe. Verify RHRSW pump B3 running annunci;tor at pnl 25-41,

*q, Verify RHRSW pump D3 running annunciator at pnl 25-41,

*r, Vg;ify RHRSW pump B3 running annunciator at pnl 9-23-8.

*g, Verify RHRSW pump D3 running annunciator at pnl 9-23-8,

*%t, Verify RHRSW pump Cl rumning annunciator at pnl 25-41. ) >

*u, Verify RHRSW pump Al running annunciator at pnl 25-41,

*y, Verify RHRSW pump Cl running annunciator at pnl 9-23-8,

§w. Verify RHRSW pump Al running annunciator at pnl 2-23-8.7
X, Verify diesel generator C running annunciator at pnl 9-23-8,

T Y Verify diesel generator b running annunciator at pnl 25-41,
2. Verify diesel genérator C exhaust fan A running (visually).
3.6 ‘Shutdowﬁ board C controls check

-

. a. Turn breaker 1812 control selector switch to EMERGENCY position.

v

b.' furn breaker 1812 synchronizing switch to ON position.
- g. 'Verify"governor response by turning diesel génerator c governé?
control switch to RAISE and LOWER positions and ;erify frequency
increase and decrease, respectively, on incoq;ng fféquency meter,
d, Verif§ voltage regulator response ﬁy turning diesel generator
. C voltage regulator switch to RAISE and LOWER positions and verify
voltage increase and decrease, fespectively, on incoming voltmeter.
<e. _ Return breaker 1812 synchronizing switch to OFF position.

f. Return breaker 1812 control selector switch to NORMAL position. °

*Revision % / 2 :
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3.7 Control room controls check

3.8

3.9

e

) b.

Ce

d.
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Procedure (Continued) ;

’.['urn bresker 1812 syncb:ronizing swi'bch located on panel 9-23-8

»

to ON position. ”

Vexrify governor résponse by turning diesel generator C governor
control switch to RAISE and LOWER po;itions and verify frequency
increase and decrease, respectively, on incoming frequency meter.
Verify voltage regulator response 'l;y turning diesel generator C
voltage regulator switch to RAISE and IOWER pos;!.tions and verify

voltage increase and decrease, respectively, on incoming voltmeter.

Return breaker 1812 synchronizing switch to OFF position.

Diesel Generator Loading

&

be.

Ce

d.

" Ce

Verify diesel generator C operational mode switch is in PARALIEL
WITH SYSTEM and associated mode light is on.

Turn breaker 1812 sy:_nchronizing switch to ON position.

Adjust frequency and voltage until the diesel generator is in
synchronism with Shutdown Board C.

Close breaker 1812. |

Tncrease load to 2500 KW and 1875 KVAR and maintain this load

for 1 hour.

Fuel and Iube 0il Check

8.

Record.the readings on the following gauges located on the
engine control ca'bingt. |

1) Fuel System 1 filter in
o ’ V&A 5 ¥
2) Fuel System 2 fﬁ:h'éf in

h
'

3) Tube oil. e.ngine

ihlll

%) Iube oil £ilter in
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' 3, Procedure (Continued)

3.9 Fuel and Iube 0il Check (Continuéd)

R —

b. Depress fuel transfer pushbutton no. 1 on engine control cabinet
and verify fuel transfer pump 1 runs.
c. Depress fuel transfer pushbutton no. 2 on engine control cabinet

and verify fuel transfer pump 2 runs.

3,10 Diesel genera:tor shutdown and return to normal
a. Unload diesel generator C.
be Pull diesel. generator C control switch to STOP position.
c. Verify breaker 1812 tripped. B
d. Verify diesel generator speed dropped to approximately 450 rram
; (engine will stop in approximately 11.5 minutes.
" ’ , e. Place breaker 1812 synchronizing switch in OFF position.
T . f. Reset all alarms. ‘
3.1l Diesel generé.tor automatic start time
8. When diesel genera.tork has stopped, station an operator in the
diesel generator room with a stop watch. Begin timing when air
staxrt motqrs start to crank the engine and stop whe;n engine speed
levels. " .
b. Give the dlesel generator an automatic starb from panel 9-23 or
Prom breaker 1812. - Record starting time of diesel generator.
c. Record engine speed and generator voltege. (]:)
d. lzull diesel generator C control switch to STOP position. (Engine
will idle for 11.5 minutes and stop. .
- . j ~ e. Vhen engine stops, reset all alarms on engine control cabinet,

pnl 25-41, and pnl 9-23.
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(l)mcpected value and tolerance on data sheet.
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, . 3, Procedure (Continued)

i . 3,12 Return to Normal

a. Return all associated equipment to standby readiness (RHRSW pumps,
exhaust fans).
2b. Reset all alarms and.recognition ennunciations.
c. Turn preferred start selector switch to alternate posi.tion.
d. Verify that the diesel generator C system is in standby readiness
_per OI 82. “ E
ﬂ 3.13 Verify by signature and date on Data Cover Sheet that the diesel

‘genéi’é.tor C was tested in accordance with this instruction. -
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DATA COVER SHEET SI 4.9.A.l.a
Diesel Generator Monthly Test
*n/lc 1&2C

! N g Al
Performed By | Date
Assistant Shift Engineer

(] ¥

Y. {

\ L
¥

Were criteria satisfied? Yes ‘ No

If no, notify shift engineer. .

If no, wvas a Limiting Condition for Operatién violated? Yes (explain in

. . remarks)
| No (explain in
1 ' remarks)
: Verified by Shift Engineer - 4
: . IDate
3 : ) Reason for test: )

@
; . -Maintenance complete on
& :
X - Another system ( ' ) inoperable
Required by schedule A - T

Plant condition (explain)

- ‘ P

Other (explain).

P R’

Results reviewed ', ' Date
Electrical Engineer

Results Review ‘and Apvroval

£,

i‘ Cognizant Engiﬁeer ' Date -
3 Rescheduled ‘, " ,

VI “ . |

QA Staff ‘ ' Imte

.
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NOTE:

3.1 Annunciator check

a.

Engine control cabinet
1) annunciator bell and light on T

2) annunciator bell and light off

Panel

1) annunciator bell and 1ight o @ ot

Page 36
BF SI 4.9.A.1.a

5/10/77
SI 4.9.A.1l.a
DATA SHEET
DIESEL GENERATOR MONTHLY TEST
*D/G 1 & 2C
Step numbers correspond to numbers in the instruction.
. Initials/Data

25-41

2) annunciator bell and light off T

Panel

9-23-8

1) annunciator bell and light on Pt

2) annunciator bell and light off

32 Starting Air

= 8.
—— b.

———— Ce

d.

"W
[ 853
[

e,

Tew £.

Drain

R. B.,Pressure Start (175 + 8.75 1b.)

R. B,

Drain

L. B.

L. B.

3.3 Fuel 0il

a.

Day tank fuel

—*Revision

a—

valve open-close reemeree

Pressure Stop (200 + 10 1b.)

valve open-close

Pressure Start (175 4 8.75 1b.)

Pressure.Stop (200 + 10 1b.)
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Data Sheet SI 4.9.A.1l.a (Continued)

3.4 Iube oil and Cooling Water

8.

b.

Water > 9 in.,

0il visible

3.5 Diesel Start

a.
b.
c.
d.
e.
f.
8.
h.

‘s

i.

3
k.

1.

n,

.«

n.

O.

~a—

(I)Tolerances for this step are not listed since voltage reached from a manual

Logic breaker off
Governor at low setting
Fuel prime - 30 psi
Start pushbutton -

D/G starts

10 minute idle

Speed 930 rpm
Field flash
Voltage (1)
Speed (905 4 5 rpm)
Water level

0il level ~

9-23-8 and diesel information center manned

Logic breaker on

Alaxms reset
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Initials/Data

start is dependent upon prior mam.pulat:.on of the variable pot controlling

voltage level,

-’

s

o e

Ability to regulate voltage and synchronlze will serve as
acceptance criteria for voltage value.

volts

in.

in.
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Data Sheet SI 4.9.A.1.a (Continued) S

Initials/Tate -

. 3.5 Diesel Start (Continued)

*p. RHRSW B3 pnl 25-41

*3. RHRSW D3 pnl 25-41 ;

*r, RHRSW B3 pnl 9-23-8

s. RHRSW D3 pnl 9-23-8

*t, RHRSW Cl pnl 25-41

%y, RHRSW Al pnl 25-41

*v, RHRSW C1 pnl 9-23-8 ’ .

*w. RHRSW Al pnl 9-23-8

xe D/G C pnl 9-23-8

y. D/G C pnl 25-41 b

Zz. Exhaust fan A on

3.6 Shutdown board C controls check

h g -
|
i . : a. C. S. in EMERGENCY

be. Syn. sw. ON

ce. Governor responds

d. Voltage regulator responds

es Syn. sw. OFF

£, C. S. in NORMAL

3.7 Control room controls check

8, Syﬁ. sw. ON

b. Governor responds

Ce Voltage regulator responds

d, Syn, sw. OFF g T

“ . 3.8 Diesel generator C loading ) -

a, Mode sw, in PARALLEL WITH SYSTEM

b. 'Synu. BW. 'ON’

¢, ..In sync..with sd, bd, C

*Revisgion Q/é d 2
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Data Sheet ST 4.9.A.1.a (Continued)

Initials/Data

3.8 Diesel generator C loading (Continued)

d. 1812 close

e. Toad - 2500 KW and 1875 KVAR

<9 Fuel 'and Iube 0il Check

8. 1) TFuel system 1

‘2) TFuel system 2 | )

3) Iube oil engine

) Iube oil filter
De IPump‘ 1 runs
ce Pump 2 runs
3.10 ‘Diesel generator C shutdown

/

:a. Diesel generator unloaded

b. C. S. in STOP

c. 1812 tripped

d. - Speed at 50 rpm

e, ~Syn. sw. OFF

f. Alarms reset
3.11 Diesel generator automatic stert time

@, Operator at diesel

b. Diesel gé?ere.tor start time S " sec.

c. Speed (905 + 5 rpm) o, rpm

Voltege (4350 + 50 volts) : volts

e. Alarms reset
X
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