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Dear Sir: §§?§ - f:_’%f
Re: St. Lucie Unit No. 1 2 o oE
Docket No. 50-335 ﬁ . )
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Diesel Generator Information

The attached information is submitted in response to
a letter from Karl R. Goller dated December 15, 1977.

Very truly yours,

{iberéd:j Uhrig “ | , - 4“3‘ %g\&ﬁ
Vice President : \\\%\\ﬁ“@{“
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Diesel Manufacturer:

A. Engine:

Questionnaire’
for ;

NUCLEAR REGULATORY COMMISSION
RELIABILITY STUDY

« of -

Standby Diesel Generator Units’

Date Questionnairé Completed: ~ 6/15/78

Plant Name: = St. Iucie Unit No. T

General Motors Hodel: 12-645E4 & 16-645E4

Number of Units: 1 16-cylinder)

. Size KQ/Unit: 3500 Rated Speed: . 900 i
* Average Oﬁaratihg Hours Per Unit to Date:’ 1A 186/1B-149
DIESEL GEMERATOR STATUS .

* “ LY
L]

..

1. Problems are caused chiefly by (give estimated number
a. Defective parts e g :
b. Instailation errors: T

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

d. Faulty adjustment:

(31
-
-
v

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

-

B. Startind Systems (indicate which):

1. Air-to-cyiinder cranki@g.
Air cranking motor
Electric cranking motor - Mfr. Hodel HNo.

) : : . turbo charged
2 (each with 1 generator and 2 diesels in tandem ;' 1 12-cylinder

) see [tem V.

—F— Ingersoll yodel Mo. D-89RH-46.
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2.

" * Is pressure reducer used? Yes " Nor x

" 2. Automatic through float valve? Yes x_No __-

If air cranking, then:
Volume - 3

:Give size of starting air tank:  tensth 32 ft. Diameter 30"

Normal standby air-tank pressure _200-220 psi.

Reducer 'pipe size? . 1nches.

Start1ng air contro] admission valve p1pe size in air
p1p1ng system, 2 inches. .

M1n1mum a1r ‘tank pressure for enq1ne crank1ng 0'110 psi..

Number of f1ve-second cranking periods between above
pressures with no tank recharging 10 starts minimum

Number of "air tanks per engine 4 Eggvonit

Can starting air tanks serve more than one engine? -
Yes . No x

Does starting air tark have water condensate drain? .
Yes _ X No ) R -

Does startlng air p1pe have water condensate trap and
drain near eng1ne7 Yes __x_No

"1s start1ng air p1p1ng hor1zonta17 Yes _x _MNo

Does it slant toward drain? " Yes No x

If water condensate drains are provided, then is draining:

IS

b. Manual by hand valve? Yes X No
< If manua] then is draining water condensate done: .

. ¥ of the waytm—__
Is-air pipe to eng1re frcn top of air tank? Yes No __ from tank bottcm

.
¢ St G SR - - -
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“ ,_3_ M -

daily? . ‘”" Coe .

weekly? ‘ :

monthly? g

before each start if manual? X

no procedure? ___ L . , T
Is d1rt and rust filter provided in startlnn air pipe? - : :
Yes x No ___ oo ‘ . . ’

‘ If prov1ded where 1nsta11ed° ] in_pipe before hoses to

»
-

air start,notors.

How Ts it cleaned? remove plug ‘and fllter and clean Y stralner

How often and when‘) as needed; high delta-P

Give pipe size of Filter: 2 inches.."

How is it known whether f11ter is plugged or has hign opressure

. drop’ Flow blockage. ° Note: have redundant parallel filters.

'\

.
-

;c._ Jvarhead°

-
~

Is starting air‘pipe’to'engine positioned:

-

- a. Ba2low floor? % o Ll . .

b. On the floor? ‘ " ‘ ‘ e

ar. ’
L

Hhat is air pressure drop fron air tank to engine dur1nﬂ

cranking .~ 35 psi .

. - .
. -
-

QGive avnrcxiﬁate length (nearest ten feet) of starting air

pipe for individual engine or all engines from air taﬂk

to:

a. MNearast engine 20 feet
b. Furthest engine 40 feet

ey . el
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b. Motor driven? Y

" a. Battery charging: Cont1nuous trickle cnarger

-4

Diameter of starting air pipe from:

a. Air tank to starting valve 2 inches . .
b. . At air starting valve 2 inches
c. At engine _1 inches hose to each starter, 4 per englne, 8 per unit.

Hhat is the primary source of power for the starting air
system’ electrical; auto start controlled by pressure switches.

'Is there a duplicate and redundant motor and air
© compressor set? - Yes X No

2 tanks for 2 air mo-

" What_is’ the time reqU1red to recharge one air tank? tors on each engine;

minutes . connected with check
- valves so that less of
Does starting air supply system have independent  tank will not bleed down
secondary power supply for compressor? Yes' X No __ all tanks.
If yes, then by: '
a. Gasoline ehg1ne?‘

C. 0ther9 (Specify) Diesel driven manual start compressor.

If electric (Battery powered) crank1ng, 1:h<—:nN/A

Intennlttent charging

-t P

If so, how is chargwng requirement determined?

;;Time cycle

Test ~
Other
'b.' Battery.used: Common Plant
‘ Individual Unit
Other
Starting cable size ; Length: Battery to engine ’

{longest)

il
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C.

Fuel 011 System Bulk Tank td Day Tank.

1.

]

~ Does this s,ystemNgavn a haBa‘°E§£ﬁtEd emgeq %1€ye}111ed.“‘

Does the bulk tank to day tank fuel supply system {viz:
‘pump, motor, etc.) have redundant 1ndependent power

supplies? Yes X No

pump? Yes

If'yes, is this hand-operated pump and p1p1ng in immediate

" operating cond1t1on7 Yes No N/A

Is there a water and sedxment dra1n from the very bottom
of the: ‘ .

-a. Bulk tank? "Yes ¥ No

Hb. Day tank? Yes e No . . '

Is the requ1ar funct1ona1 fuel 011 outlet slightly above
(two to three 1nches) the bottom of the: ‘

a. Bu]k tank’ Yes No

b. Day or 7nuegra1 tan<7 Yes __X_No C

"Is bottom of day tank and/or integral tank above a11

parts and piping of the engine fuel injection systems?
Yes. N X

If yes,

“Give approx1mate amount 1nches feet -

Does the engine fuel system have a fuel bTeed return

line to-the fuel day tank and/or integral tank?

Yes ¥ No

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

b. Hot? no (above 130°F)




[T
.

e

What is fue1_of]rreturn line size (hominal)?
a. Pipe size 3/4 inches - - R L
b. Tubing size inches “ | | -

6. Do engine fuel oil filters have air bleed or vent valves.
“readily access1b1e7 Yes _ ° No X ‘

7. How is fuel transferred from day tank to eng1ne fue] system’

‘a. By grav1tyback up

b. Engine driven pump

c. Electric motor driven pump .

d.  Is a manual pump also provided for 1nJect1on
system filling and/or air venting after servicing
or replacement of parts in the fuel 1n3ect10n
_systen7 Yes x No x : .

e

If yes, is the manua] punp in immadiate OperatIng cond1t1on?
Yes x Mo . . .

8. Type of fuel‘(e g., #1, #2, #3, JP-4, etc) #2;“2531 fFuel .
9. Approx1mate bulk tank capac1ty, 20,000 gal]ons. each .

10. |yp1ca1 frequency of refilling (weex]y, month]y, etc.) 2-3 mos.

- N Typical refill (ca]lons) 2500 each ‘ -}i .
Lube 011 SysLon . . - A’ %
1. 'Lube oil -

a. Type SAf40 . '
b. Viscosity D88 or D446 (1010 SSU at 100°F) .
c. So=c1ﬁcat1on number D567, D92 & D97 (Texaco 1 0_3063 ec{'d '&Z"c} 1 ]ys:.s

.d. 071 change determined by:Hours of operation ¢
- Time interval: ersa__;.No‘ :
Give interval ' monthly, yearly

By 01l analysis: Yes: No

.
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112. Lube 071 filters are:

a. Full flow X
- b. Bypass " " .
C.. Compination '

3

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

a.  Monthly . S
. b . Year]y " R ’ N ) - '«
c. By runn1ng t1me hours. . - .
' d. By o0il analysis. Yes No
e. By pressure drop. ' Yes No . ) :
. f. Does provisions exist. for changing cartrxdges durwnq -
- engine operat1on’ Yes. __No . i '
L4, 011 Pressure Mon1tor1ng See L.3 e
a. Normal operat1ng pressure 'ﬁsi ., r
.b. Alarm psi . Lt
c. Shutdown psi - ‘ .
T .5, 011 temperature contro] See L-“ .
- a. By standby heater in eng1ne sump - °F.

b.  Heating .means for maintaining standby ;emperature:

Direct in oil
0il-to-water heat exchanger
Other (Specify)

E. Cooling System - quine Water
. 1. - Temperature control by: .

a. By thermestat in water? Yes ", No = -

If yes, then:

Bypass thermostat? Yes X No
.Throttle thermostat? 'Yes NO x

-

«
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2.

3,

4.

5.

b. By radiator shutter:po.’

»

Automatic
Manual ° ‘
Other (give type)

Corrosion control (water additive)? Yes _x  No

If yés,‘give chemical additive or name of compound.

Nalcool 2000, recommended by vendor

Proportion or concentration control:

a. By additive measurement? Yes __ No .
b. By water coolant analysis? Yes x__ No

Eﬁgine cooling water cooled by:
a. Radiator? x

b.” Heat exchanger from sea, river or other water?
_C. Other? (give type) ’

Engine cooling water temperature-monitoring

a. Standby temperature’ 110-120°F _ ,
. b. Normal operating temperature 160-190 °F

c. Alarm temperature N/A “FLow surge tank level at 6'".

d. Shutdown temperature 2050 °F

e. -Mater circulation during standby:
Thermo-syphon % . (natural circulation)

.. Pump - '

Water Pressure Monitoring: ” Yes _¥ HNo

a. Alarm N " Ipcal indication.
b. Shutdown no
c. Both

21 emimers w swseumm maiemeug )
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6. HWater temperature Sensor Position:
- In p1p1ng fron eng1we X
b. In engine piping
¢. In engine direct

7. Water surge or supply tank in sysfem.' Yes x Ho

If yes, thén bottom connected to:

" a. "Mater pump suction? Yes X  No

b. Top of system? Yes' No X

c. Both of above? Yes No X -

d. - Is bottom of surge tank above top of eng1ne
. system? Yes No X

e. Does engine have constant air b]eed from t0p of
engine water piping to surge or supply tank?
~Yes X MNo
f. " Give size of bleed or vent-line, .% =1nches.

g. Manual air bleed only? Yes X No _(from the tank) - .

F.. Governor --Speed Control .

" Manufacturer Woodward

Electric (speed sensing) x_{speod Sin;ing)

Hydraulic control. ‘
Type or code icuch as £GB-35, LSG-10, etc.) EGB-10P

‘Automatic Toad sharing? Yes No

- 1. 1Is compensation or stab111ty control and/or -speed of
response manually- adjustadble? Yes o «x

If yes, adjusied by:

a. Eye and ear? :
b."Test and specification?’ -
. Other?- (Specify) .

2. ‘Engxne - generaeo. normal shutdown or stopping means -
C and method. ‘




Is the engine stoppéd:

a. Manually? Yes x No

If yes, then: )
Directly at engine? Yes. Mo T
Through local control panel7 Yes _ No
Manually from control room is the normal method.

b. .Adtomatically through the controls in the control
room? Yes ___ Mo

w

.- C. By setting governor to "fuel- off”“p051t1on7 v
Yes. x__No . . . . "

L -
¥ w . '
X

d. By over-ride of governor settings and control
" position directly to. fue] injection pumps? . »
"Yes No x _ o ‘

5
5 »

. €.~ Other means, Describe briefly.

N -

3. -When engine is stopped, is fuel contro]%%q:
a.’ Full fuel or maximum fuel positioﬁ?
_b. Full off or no fuel position? _Xx L
c. Intermediate? , R ,
d. Random? ] - -

[t
~
-
»

(If not consistent ard typical in above, ‘then ,give
tbe usua] ) .

«

4, ‘Yhen s;art1ng from the standby condition after shutdown

for at least 24 hours, give number of secgnds from.start- .

to-crank to full fuel or maximum fuel pos1t1on of governor
" and fuei control, | __ seconds.

____Manual controls in controllroom initidte.shﬁtdowﬁ.

.
%



Sage ”

G.

2. Fuel shutoff force generated hy.

~11-

Governor - Overspeed (shutdown)

1. Sneed sensing?

a. E]ectrwca] >200rpm ‘ ' ’
b. Flyball <200rpm (mechanical contr01 if e1ectr1ca1 contro] 1ost)
c. Other (Specify)

a. Spr1ng7 LN
b.” Air? ..
¢ Hydraulic? . . .
- d. Electrical?. - -
e. Other? (Spec1 fy)

3. Overspeed sens1ng sett1ng° (in terms of full speed)

a. 115% v (116%)
b. 110%
c.. Other i ec1ﬁy)

4. Is overspeed tripping’ set p01nt tested per10d1ca1ly7
* Yes tlo -/

If yes, then how oft°n7 (yearly, month]y, etc )

.1.4 Generator nfr.Eﬂectrlc Machlnenﬁode] No. Serles 700

Single bearing or two bearings? _ Two

Does generator have danpor vindings? Yes No v
2. Does generator have any obvzous fau]t or difficult y?
’ Yes Ho X : -
Is probiem repetitive? Yes _-~ Mo

If yes, then describe briefly.




' I -

Exciter and Vo]t@ge Reau]ator

1. Exciter Manufacturer; Electrlc Machuuaqnodé]CNT static exc1ter'w1th SCR regulator..

Type: Rotating A " Static = X

If rotating drive? Direct Lo - .
T Belt or Chain
DC with field control
. Brushless with rectifier

2. Vo'ltage Regu]ator“ Manufacturer Electric MaChj-1'1‘31’-_1~’lode’| " same as ]

Type., Hechan1ca1 L “ Statlc X

+3. Are paraTle]ed units of autonat1c 1oad shar1ng contro]

of fu]ly automat1c type° Yes No - N/A

If yes, has any obv1ous 1nf]uence or 1nterre1at1onsh1p
. been noted between the stability.and response time of -
 the engire governor and the stability and voltage conurol
of the gnnerators7 Yes _ No o

4. Have englne agovernor ‘and voltage requ]ator/excxter
. adJustﬂents been made on the site or under any icon-.
ditions since any of the units have been p]aced in .
. service? Yes X o

If yes, by means of what tests and what_standacds? :

Give name or very brief description. fo% vehdoE T

manual verified by test rums.

5. 1If any difficulties have occurred, give approx1mate
number of prob]ems. -N/A. .

- a. Componenus A
b. Wiring ’
c.. Other (danaqe in serv1ce or” dropping of, mlsce1laneous

hardware into sthchboard etc.) . -

’
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K.

Paral]e11ng

. - (.
' . . .
. A ’ ' .
0 s f
R ' .
- B

. . , .
' ! M - .
. . . ) .
\ 4 “ -13-
, .
. .

" 4.

1.

2.

If no, approx1mate percent difference.

generators)
Do all unlts cons1stent]y have the proper vol tage output7

Yes ho

Do a]] unlts automatically’ share both the ' rea]" or.
in-phase load and also the reactive load reasonably .
well? Yes _ No _ - ‘

At the same Kw 10ad "are both the field and the armature
Yine currents of the several units conswstently close
to the sane value?, Yes No :

- L]

Synchron121nq o,
a.’ In automatic synclironizing do c1rcu1t brea&ers close
. 1mmed1ate1y after reach1nq full synchronous speed?

- L. Yes No

N
. - "

b. ' If "no" above then,’doeo speed of some units drift

slowly while fa1]1nq to synchron1ze and close circuit
breakers?

How many seconds?‘

Occasionally
. ATways
- Never

Switch Gear and Electrical Con : -(cher'than exciter/‘
voltage regulator) .o , .

1.

‘number of prob1ens.

If any d1ff1cu1t1es have occurred then give approximate

a. Compon=nts 4

. b. Wiring

c. Other (damage 1n servwce or dropp1ng of m1sce11aneous
hardware into -switchboard, etc.)

~d. Design concept faults. That is, does the switch

gear &nd its controls perform the proaner funct1ons '
and in proper sequence and timing.

Eng1ne Generator UPltS N/A (Do not para]]e] the d1ese]

e e s
. . "




’ L.

" Safety Shut downs

2. Englne coo]1ng water (see E.4)

. . ‘.
l . ' v I
= - F N "
» .
- «

'2. a. Do the on-site diesel generator units and related

support equipment have any storage battery power
systems for.any service whatsoever? Yes’ No

~b. Identify each storage battery power system associated
with the on-site diesel generator unit and its
-, function. Re: FSAR Section 8.3.2:.1.
Main battery busses supply some control power.

~c. - Does each system identified above adequately fulfill
. the service requirements for which it is intended?
-~ -Yes v/~ No

-

'If no, briefly describe. . Coe

d. Is there a DG battery maintenance program? Yes Y No

§

-

Give safety shut down sett1nqs compared to equu]mbr1um

operating cond1t1ons. . <N
. . : S -,

1. FEnglne and generator-speed. Give rpm‘o} hertzs " g

F Svnchronous and usual "QQQ ~rpmor’ - 60  Hz

b. Overspeed shutdown settlng 1042 rpm or69:5  Hzmax.

R IIEN

a. Equilibrium 160-190°F
b. Alarm None °f :
c. Shut down 205 °fF -

3. Lube oil pressure {see D.4)

a. Equ111br1un 25-29 ? '
b. Alarm None 951 " psi (low level at 6" in 0il sump)

c. Shut down . | pSI,

A R -
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M.

N.

o ,‘.}= ‘.'
-15-
4. Lube o0il, temperature
a. Equilibrium 125- 155 °F in standby
\ b. Alarm None F
c. Shutdown None  °F
5. Indicate all, other protectvve 1nterlocks (glve name '
and; ) v
* a.. Usual or-proper congition [see (b)]
b. Shutdown'conditgon Generator differential, generator -
overcurrenf;.reverse power flow to generator, loss of genérator excitation.
6. a. Nhat source of powar is prOV1ded to operate alarms
"o and shutdown contro]s7 (See G.2) 125V DC busses 1A & lB
b. Do the qenerator unlts autonat1ca11y shutdown 1in i
case of the electrical power loss to its control L
system? Yes ~  No _v/_ Output breaker stays closed; governor shifts to
complete hydraulic control; regulator is powered from generator output.
,Emergency or Alert Conditions .
1. Are all- safety shutdown and safety 1nter1ocks bypassed {
during emergency cond1e1ons7 Yes No
2. If "no" above, then which'are not bypassed. Name items.
Engine overspeed and generator, differential. '
— A
3.- For each intericck not bypassed is coincident logic
used? Yes No
If yes, is it testabIe? Yes ’ No‘
Maintenance
1. Does plant have reguiarly scheduled maintenance pro-
cedures? periodic cleaning & inspection.
If so,. return copy of these procedures with quest%onnaire.
- JV‘V ?1. - :i,
;o
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0.

2.

Starting Conditions

When need for mjnof adjustments obviously exiéts, then:

a.
b.‘

C.

f.

as

h'

Is remedial action taken immediately or at earliest ]
. practical opportun1ty7 Yes X No -4

Is remedial action taken only at per1od1c preschedu]ed ’

or progranned tlnes and cond1t1ons7 Yes No x

For best performance record which of above appears

better' . . .

1mmed1ate or.ear1y action? X

Yes ¥ Ho

used? Yes X HNo. Per Technical. gpecxflcatlons

"Is Lhere a conscxous continuing p011cy to’ detect and - Co.

T Ry LY

- 7 16~ -

as scheduled only?

-
.

Must permission for minor maintenace be obtained from,
sorme higher out-of-plant authority? .Yes --No X

Is maintenance referred to _above allowed and encouraged?

In periodic surveillance tests, 51mu1ated alert standby
tests, etc., is the criteria "pass/not,pass" the test

’

remedy marginal conditions or imminent trouble: for
excmples. Tube 011 pressure shutdown only two to

five psi below operating pressure or, perhaps overspeed
governor setting only one or two percent above start1ng
spead surge or etc.? Yes X No

Are efforts to remedy marg1na1 or questionable conditions = ~
as mentioned above encouraged by plant management?

-
-

Yes X No
Are remedial steps'on items similar to the above taken .
or allowed when the unit has started and operated - .

satisfactorily within spec1f1ed limits or condwt10ns7
Yes X ho

1.

Give starting or necessary cranking time as experienced. :

b.
c.

‘Starting time per specification 10 seconds from start signal

Usual starting time ~9_5 seconds > to breaker closure

Maximum starting time observed ~9g g5 seconds




P ‘ . ) . . ’:‘ . A:'..]?..: ] .‘-»
2. Give usual time intervals as follows:

. ' a. Time from stert—to -crank to f1rst f1r1ng of any
' A cy11nder., g seconds

- b. T1me from start- to-crank to approximate fu]] firing
- of a]] cy11nders.A, N7 seconds -

, 3. 'Give maximum speed surge when staru1ng, use both tachometer
. o and frequency meter if poss1b1e. :

i

a; Usua] condxtxons " UN rpm b

L Hz Pe Mo
.- . b. Max1ﬂum observed UN rpm . - :
o ' : .. _61.5_ Hz - ;

. -

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

a.- Usual 9-9.5 seconds o _
b. - Maximum 10 seconds - . . : L
c. . As §Qecified 10 seconds. o .

»

5. Give brieny the mbst troublesome prob]ems id‘§tarting.

a.. Host troub1esome Turbocharger prob]ems dur1ngﬁstart.

\

'bt NexL to most troub]esone __N/AC e .

»
-
-
1)

- P. Air Cleaner or A1r Filter - Combustion Air Q
. <. 1. Combustion air source: taken from engine room or 1n51de
the building, or fron outdoors..

a. Indoors = X . ’ i
b. Outdoors ; ) o . .

%




2.
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Give type and make of air cleaners or air filters:

a. 0i1 bath ’ Make
b. 0i1 wetted screen HMake
c. 'Paper  #250 Make Stewart-Stevenson

d. Other Make -
e. Precleaner: Yes _ - No

Excessive air flow restr1ct1on and servicing need
determ1ned by? . :

- Instrument such as:

manometer
If other give type

b. Personal judgemen: by appearance, etc. v

€. By smoking exhaust
d.-. Time schedule every 3 vears
e. ' Other (Specify)

Are climatic extremes normally experxenced such as:

“a. Air heav11y 1o§ ed with water n]st high hunlayty
u .

- . and low temperature? Yes No.-~- .
b. Blowing sand and dust? Yes x Mo ’ sometimes
c. Blowing snow (blizzards)? Yes No x ) ’
d. “Other-Name Sk
. . S
Are climatic extremes potentially possible ‘such as:

yes yes
a. Air heavily 1oad§g with water mist, high hum1d1ty .
- and Tow temperature? Yes : No ‘
b. Blowing sand and dust?” Yes x No
c. Blowing snow (blizzards)? Yes __ Mo _x ~

d. Other-Name

Temperature Conditions

1.

2.

Inside switch gear hottest UN _

‘Ambient-outside hottest 100, °F, rarely.

Ambient outside coldest 30  °F, 2-3 times per year
Eng1ne generator room hottest _UN - °F.

Eng1ne—cererator room co1dest 30 °F. 2-3 times ber-year




R., Operator Qua]1f1cat1ons (as present]y exists,

"

and suggestad

minimuns if d1fferent)

1.

2.

N 2

M1n1mum educat1on requ1red (check)

.o . © . Existing Suggasted
a. High School - -~ ' - x _
b. Trade School - o
c. Technical School - T

d. No minimum

n

Minimum Years of operating exp°r1ence (diesel electric

generator)
a. 0-3 ; < . X Lo
b. 3-6 vt - '
Ce. 6"]0 ‘ * . "
do : ].0"]5 ‘ X 4Av B '.‘ . "
Obefator tréining S .
ﬂ . C g Existing - -Suggested °
.. saietinies ’ ' R |

a. Military
b. Industrial-Sometimes

C. - On-the-job - ‘~
d. Combination of a, b, ‘ .
~and ¢ (indicate which) . .

iLicensing required . ) . ’ -
Existinag Suggested

a. State . ,

b. Federal ) %

c. Utility or self . <

d. Hone : ]

r———————————
———————————
————————————

.
>
~

-

M IR
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Are any foreign gases such as propane, freon, halon, ‘carbon o
dioxide, etc. stored in the: Diesel Engine room? . :
Yes No _ X  or adjacent buildings? Yes ___ No _x

If yes,.{other than hand portable fire extlngulshers),'then
identify gases and give approximate tank size.

Gases | T Vo'lume (ft )

Does control systen automatically bypass, in emnrgenc}
starting, any engine temporarily out of service for .
maxntenance’ Yes No .X

_ IT yes, ohen how many failures to bypass have occured?

Does the control system automatically overrid% the test
mode under emergency conditions? Yes X No

Havé repetitive mechanical féi]ures occurred in any component part

or subsystam of the eng1ne generator, or sw1tch gear, etc.?

Yes Ho, ) : . .
Turbo—charger‘ loss of lubrication to

If ves, then which part or subsystem?
- There are 4

Yy

- semem

tur-

How many failures? _Ji_CJL4nE:Qp_testlng,_4_51nce_lazzmm£4_Nbte bo—chargerSgper

Give nature of failure. SZ1Jlﬂ3_start‘_electric_oil_;nmxxgﬂxxxxai

(by design), at 200 rpm, but main oil purp had not developed pressure,
Design change lemented 3, portable
Qccurance 335-77-42, followup report #1, of 5/15/78

Mould periodic (yearly or other) evaluation and/or testing
by "outside experts” contribute significantly to the diesel- « :
generator re]iabi]ity’ Yes No X ’ L

Give brief reasons for the answer.We have sufficient knowledge
available on _site_or within company.. Vendor examination of
;grbg-ghgrggrs has_confirmed in- house evaluation alluded to-
in V. above.




X. 1.

ﬂ2.

-
o joe ssfes gofee oo oo o0 o0

20 50 o0

Give the accumulated time-load operating record for each
diesel-generator unit from installation to the presen;
" (Running Hours) .

Preoperatwona] test Date 8-75

Ja21-

-

-

Eﬁergency ‘ Total .: i

Engine Surv. Testing & :
Serial Ho. taintenance Hrs. :  and Other Hours -
. No Load : Loaded : Service Hrs.
1a: ~10 cnl6l’ i~ 15 186 *
124, w15 " 149

n o

.
-
-
)
-
-
-
-
-
-
-
-
-
-
.
-
-
»
.
Ld
.
-
-

1B . ~10

88 20t e %o o
se 4o oo aejve apjee 0 jee oo se we .

VG1ve the projected or p]anned t1me—10ad-operat1on for

NOTE: Total Hours were read off "hour meter". Rema1n1ng numbers. are

rough estimates.
Surveillance test Joad (percent of cont1nuuus ratnnu1

30%before 1-78 - .
" 95~ 100% after 1—78 .

each diesel-generator unit during the next 12 months. - :m

:Surveillance &
:Maintenance Hrs.

Emergency :  Total °
- and other : Hours
Service Hrs. ¢ * . -

0 Poa36

~36

40 o0 sofes e e
*s o9 0o 00 e 00
40 90 Sejlen 20 0o

Provide the following summary of the. periodic survei]]ance testing
experience' : . - -

a.
b.

Ce.
d.

started & ran
& then turbo-
charger failed

e.

* Since Oﬁ,:°200 staits :

Start1nﬂ dzte of surve111ance testxng (OL date) 3—l~76 | .
Per1od1c test interva] monthly; plus every 8 hrs.”if other aiesel out-o serv@
Total number of surveillance tests performed, ~80* . , .
Total number of test failures 6; most recentuwas CRR R 390-*: -

fa11ure to start 4 (2 op. err°F31]ure to accept load 1- would not reach.full

failure to carry Toad -1 failures due to operator error 2 load due to
failure due to equ1pnent not be1nq operative duran emergency’  turbo- ger
conditions 0 , . problen
Supply 2 copy of the s¢rvex11anco test procedures with this ]

ccnp]eted quest1onna1re. N e




.Additional Comments

s

¥

Genera]MSuggestidns

»

Briefly give constructive criticism or suggest1ons as-to
improvement in reliability of the -diesel generators. These
remarks may cover tests, maintenance, practices, ordnrs,
poTacy, adaustnents etc. -

»
»

e




