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Scope: Surveillance Test Procedure DB-SC~-03072,
Emergency Diesel Generator 1, Refueling Surveillance
Test Revision O Dated April 23, 1986

Purpose: Review the survelllance test procedure
DB-SC-03072 for the purpose nf extending the 18
month Diesel Generator maintenance Schedule to
30 months on.

Toledo Edison wishes to extend the surveilllance
interval for 18 month requirements to 30 months
to accemmodate the possibility of an unusually
long cutage. The plant is currently permitted

by 1ts license to extend an 18 month surveillance
requirement to 22.95 months,

1f a refueling outage lasts longer than originally
scheduled, it is possible that a surveillance
requirement, such as diesel engine maintenance,
could come due again prior to reaching the next
scheduled shutdown for refueling. If this occurs,
it would force either an expensive shutdown solely
for the performance of preventive maintenance, or
the attempt to obtain a one-time extension for the
maintenance from the NRC.

Toledo Eciscon prefers to resolve the possible
scheduling problem by a technical Justification that
a maximum maintenance interval of thirty months.
rather than the current allowed 22.5 months, is
acceptable, with any necessary enhancements in
monitoring/trending of diesel performance. The
intent i1s not to perform the maintenance only at
this maximum 30 month interval each time. Plant
operating cycles are expected to remain as they are
now, and the maintenance will normally be performed
within the current requirements of 22.5 months. The
extension to 30 months is only intended to allow
greater flexibility to accommodate the infrequent
situations that could make a delay in maintenance
desirabie, without the need for NRC involvemeni and
approval each time.
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Toledo Edison Task Authorization #177-553-
B8757-00, Job Order 2415-1.

Toledo Edison DB-S5C-03072-00 attachment 3:
Diesel Generator maintenance Schedule - 18
month.

A program that trends diesel generator per-
formance shall be instituted to assure relia-
bility and provide early data for any correc-
tive action that may be warranted.

The trending program will utilize data from the
monthly diesel generator load test and other

tests by comparing the most recent test results
with an old test record (approximately & to 12
months ago) and with recent prior tests. No special
tests should be required. Readings should be taken
at the same test KW load for consistent results.

The parameters are:

(a) Diesel cylinder exhaust temperatures.
Diesel exhaust temperatures can vary directly
with the variation of combustion air ambient
temperatures. For example, 1f there is a 20°F
increase in ambient temperature between
different days that exhaust readings are taken,
that 20°F increase will also appear in the
later exhaust temperature reading..

Consistency of the exhaust temperatures
indicates that there are no significant changes
in the combustion chamber process. The
injectors are in good condition and properly
adjusted. Exhaust valves ano piston rings are
seating properly.

(b) Consistency in the crankcase pressure
readings irdicates that the crankcase
evacuation system is in good order,
that there is noO excessive piston ring blow-by,
and no hot spots are forming in the crankcase.

RZ
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The engine systems pressure and tempera-
tures (for lube o0il, engine water and fuel)
cheuld also be compared.

The constancy of the water level of the
expansion tank would indicate that the water
system i1s tight.

Consistent readings over a period of time
indicate that the systems are performing
normally.

The load test run readings for KW, voltage
and frequency would verify settings and the
unites ability to deliver power as well as
stable voltage and freguency.

Generator RTD readings that are consistent
indicates that the generator i1s i1n proper
congition.

The action of the air start motors in

their ability to crank the diesel generator
should also appear consistent to the operator.
Comparisons should be made at approximately the
SAME alr receiver pPressures.

Trending a monthly lube o0il analysis may
provide data to assist in evaluating the
diesel. Figure 1 i1s an interpretation of lube
01l sample analysis taken from the EMD MI 1762.

1
+
l
i



REPORT NO.: 6993-2
REVISION: 2
DATE: 8/02/89
PABE: © OF 17
Figure 1 M.l 1762
INTERPRETATION OF LUBE OIL SAMPLE ANALYSIS
LUBE BASIS NORMAL BORDERLUINE HIGH RECOMMENDED ACTION
oL FOR No Acuen Take Extra Correct Shut Down Engine. Drain Lube Oil.
ANALYS!S ANALYSIS Requireo Oil Sampies Conaition Change Filters.
Viscosity & Flash Po;m - Boroeriine - fing ano fix fuel lesk.
Check for dilution if {lash
o point less than <00° F or | 016 2% 210 5% Above £% High « check main bearings per mainte-
Lesk o1l viscosity crops 15% or nance manual.
more at 100° F.
Fesample with dry container Find an fix|
Free Water None Any lesx. Checkx main bearings per mainte-
nance manual
oo 2 | 201040 A &0
Lesk Chromate Innibitar {010 20 ppm | 20 10 40 pom bove 40 ppm o o i water lesk. Check iubeoil filter
Boron Infubitar . Oto 10 gom | 10 to 20 ppm | Above 20 ppr NI SPOSN.
:i"'"."m €ilicon Q1o 5 ppm l § 10 10 ppm Above 10 pom Improvea air filler maintenance reg uired.
|
*Min TN Change Qil. ' short oil life persists. check|
TBN (D-664) (0-664) 05 lube on quabity, fuel sulfur content. oil|
Excessive TEN (D-2B8¢) (D-2896) 1.0 cooier etficiency. engine temperature|
Oxidation Viscosity Rise Max Vis. Rise JO™ | CONrois. power Duiput (governor ang rack!
lcatio pH Min pH 5.0 semings), engine conaition (worn fiNgs. |
Pentane insoiubles Max. Pent. insol. 2% | crackeg pisions, poor combustion), o
filtration. or oil pump suction leax.
Contam:- Checx fuel cleaniness. Nouty fuel succher |
nateo fuel Aluminum Above § gpm If engine smores. Check INeCIor caubration |
(cracxing Magnesium ang up erosion. Check f piston nings are!
cata'vst) EXCESSIvely worn
' Checx if 0il is CONMBCUNG Galvanzed or anc!
Above '0 ppm becomes painted surtaces. Checx if make up oM 0|
Zinc O 1o 10 ppm more Cangerous with in- stoox 1 wathun specifications. Notity lubei
creasing vaiues. oil supphier. Checx for silver bearing|
falures.
Qi Check if oif contains 21nc of 1§ Ccorrosive 1o}
Contami- siiver. Checx for b oxen piston cooling!
nauon l tubes. inericient O cooler. or imgroper|
| temperature control Feel sides of piston|
Siiver Owlpom | 1102ppm Above 2 ppm ping for Signs of istress. Measure piston|
| 1o neao —‘eprance win wao reaaings. Ol
¢raining s not mangawory Cheex sirainers|
{ ane bottom of oil pan 1or gedns, Consioer|
| tUrDo Dearng conaition
Abnormal Chromium (Not appi- l ! |
| wear Or cavie if chromate ccolant 010 10 ppm ¢+ 10 10 20 gom Above 20 ppm Check for rapio wear of “ings & Lners |
Corrasion | inmibior 18 useo) ‘ ' ’
CR.DIO | ' Measure pisinn 10 Mea0 Ciearance wiln 1eag!’
| increases Copper Oto 75 spm = 75 to 150 com: Above 'S0 ppm  [reacings to locate worn piston thrust
witrn ! | wasners '
| normal lron Ot 75 pem 7% 10 125 cpm: Above |25 pom Checx for rapio wear ut rings & Lners. .
range (MOESt hkely €80 '1asn s Cissoiving ottt
shouic be bearings. Premature leac removal before)
considerec bearings are proken in. an leac 1o beanng;
borgernne diSiress. INSpect ana replace upper con roo!
conaition) bearings in service tess than 6 monmns f!
Lesa Qw50 ppm | S0 to 78 ppm Above 75 ppm lesc flasn has been removea from the|
unicagea ares of the fisnback bearing|
surface on turbocharged engines If conl
o0 bearings reguir™ replacement, wrisi|
pin bearings sNould aiso be checked anc |
replaced f leag dash has been removed {
Checx for debr's under crankshah 9uvi
in ‘ Cooper ngicatve of gear rain bushing gistress. |
Compina- iron Twa out of three elements Checx ler gear beering clearances. |
non 1 Leso o Doroes e o N range Checx mamn ano con ro0 Desnngs Der man- |
tensnce manual. Qi craiming 18 not|
mancalory

“in aress wnere fuel sullur content exceeos O 5% (ne TEN leve! sho'id mot be sliowed 10 drop beiow | 0 (0 664 or 3010 2896)
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Assumptions:

The diesel generator is an emergency stand-

by power supply. It 1s normally tested once @ month
which it is load to 3/4 to full load for
approximately one hour before being shut down. This
test run may be of a one or two hour length.
Therefore for the span of thirty months the ogiesel
generator will make 60 starts and operate for
approximately 60 hours. In addition the diesel
engine may be called upon t2 run for a seven day
period or another 168 hours. This totals an
estimated 228 howrs and 60 starts over the 30 month
period. Therefore wear as & result of operation 1is
minimal .

Evaluation of 18 Month PM Iltems For Diesel Generator For
Extension to 30 Months

Attachment 2: Diesel Generator Maintenance Schedule

18 Months

Any bolts/nuts/screws found to be loose
may be tightened per designed torque values or
per_the Maintenance Foreman direction.

Comment:

During the periodic diesel generator test run,
visually observe exterral fasteners for
indications of lvwoseness. Loose fasteners
should be scheduled to be tightened when found.

Remove and clean crankcase evacuation system
0il separator screen and element.
Inspect/clean ejector tube.
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Comment:

The diesel generator operating hours during the
I0 month excension period is expected to be
less than 500 hours. This maintenance can be
extended from 18 to 30 monihs. However, the
crankcase pressure should be monitored when the
unit pericdically tested to trend the increase
in pressure. 1f the crankcase pressure should
go from negative to positive pressure as time
goes by, the above maintenance should ve
scheduled.

Change all lube oil f.lters. Clean
strainers and housings.

Comments:

The lube o1l filters shall be changed on an
annual basis because the glue used in the
filter element degrades with time.

The lube il strainers elements should be
cleaned at the same time.

Check piston cooling oil tube alignment.

Comment:

There is no history of piston cooling tubes
going out of alignment unless they have been
struck by some object. This .nspection may be
extended to 30 monmths.

Analyze lube oil, ;1”VQQuirodiW5QgQggm;qu_gil.
(Lube pil must be changed at least
every 3 years.)
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Comment:

Lube o0il sha’l be analyzed on a monthly
schedule noting the changes in water,
oxidation, fuel, inhibitor, lead, silver tin,
copper or ferrous material for trending
purposes. (Ml 1760)

Itsyvict and clean exhaust manifold and manifold
SC: ®N,

Coiment:

The estimated hours of operation for the 30
morth peritg 1s less than 500 hours. Most of
the operation during this period will be at
approximately 3/4 lpopad or greater. The engine
wil! be operating at its optimum lpad for a
cleiwn #xhaust and negiigible lut® oil
tarryover. Therefore there will be very little
carbon build up on the manifold screen.So that
the flow of exhaust gas will not be restricted
by carbor: build up on the screen. This
mainienance can be extended from 1B months to
30 months.

Inspect crankshaft and connect rods.
Inspect cylinder liners.
Inspect cylinder head mechanism and valve

gear for proper oiling gduring post maintenance
idle cun, with engine at operating temperature.
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Comments:

The injectur timing and rack length should not
change for the limited hours of operation
guring the 30 month period. Trending the
cylinder exhaust gas temperature over a period
of time will provide verification that no
changes have occurred.

This maintenance can be extended from 18 months
to 30 months.

.and clean turbocharger oil filter check
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Comment:

Only filtered lube oil passes through the
turbocharger oil filter check valve. The valve
should remain clean., This maintenance can bhe
extended from 18 months to 30 months.

Replace flexible couplings on all pumps only if

excessively worn. Check couplirgs for wear.

Check all pump seals and bearings, lubricae
pumps as requared.

Comments:
During monthly operation of diesel generator.

Jacket Water Pump:

Visually check the engine jacket water pump
seals and the inlet pipe coupling for signs of
water leakage. No lubrication is regquired.

Lube 0il Scavenging Pumps and Fuel 0il Pump:
There is an oil seal at one scavenging

pump shaft that drives the fuel oil pumps.
Visually check this area for signs of lube o1l
leakage. Ne lubrication is required.

Fuel 0il Pump (Engii.e Draven):

Wwhen the Jdiesel 1s not in operation, check

the condition of thte flexibie coupling drive on
a trimonthly schedule. Note any signs of
exCessive or progreseive wear,

viswaliy inepect for fuel]l leakage around the
shaft at the housing.

Visualiy cheack the flexible pipe connection for

v

03l leais. No lubrication 18 ranuired.

Pieiom Zopling ant Pressurr Puegps
Vieua'ly cherk the jouint ot tl.e gasketed
ang ploce for lude 2i]1 leakage.

There are no fiexible piping connecticns. No
lubrication is requirec.
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Motor Driven Fuel 0Oil Pump
Motor Driven Circulaeting Lube 0il Pump (& GPM)

LS

Motor Driven Turbo-Scak Back Pump (3 GPM)

Comments:
Visually check the pumps for oil leakage.

I1f motors have means to add oil to the
bearings, add oil every three months.

Every six monthe stop motors to check the
flexible coupling for wear. Replace only if

worn.

Clean sludge out of engine sump, inspect and

Comments:

The monthly analysis of the lube oil for
oxidation should be trended. If xidation
showe no significant increase, th., sludge is
not being formed.

During operation, the air box drain lines
should be cracked open. The amount of blow-
down collected should be noted. I1f the trend
shows a significant increase with time, an
inspection 1is warranted.

The crankcase inspection may be extended for 30
months, if the lube cil sample trending doces
net show significant increases in tin or lesad,
if so, a visual inspecticon of the main and
connecting rnd bearirgs should be done, locking
for tell tale babbitt at the ends of tie
bearing shells.
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Generator -

Clean and visually inspect generator.

Comment:
Extend to 30 months.

heck brush tension,

Comment:

Note if sparking at slip rings when
diesel generator is tested. If oper-
ation 1s free of sparking, extend I0
months.

Clean all air passages.
The engine room is clean and

Comment: no excessive contamination of
the air passages through the
generator should occur-EXTEND
TO 30 MONTHS.

Reverse polarity of brushes (swap leads on
brush holders).

Comment:
Exterd 30 months.

Check generator air gap.

Comment:
Extend 30 months.

hes:stance check SCRs

and record.,
Comment:

Extend 30 morths.

&993~-2
2
8/02/89
17
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Check ©il ring tor freedom of movement.

Comment:

When engine is tested monthly check by
feel for excessive bearing tompera-
ture.,

Control

Calibrate Alnor Pyrometer (zpld end
adjustment) .

Comment:

Extend I0 months.

"lean carbon deposits off of exhaust

Comment:

‘ I1f trending thermocouple reading shows
no significant changes with time,
extend 30 months.

Clean air filters on vents of electrical
control cabinets.

Comment:

Replace filters on an annual bas:is.

tontactors.

Comment.:

exterd 30 months.

check dopr sesls on electrical control

if systens ind:-ate norma: operation,
capinets.

|

|
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Comment:

Extend 30 months.

Visually check electrical connections in
control cabinets for tightness. Clean
cabinets., Spot check condition of electrical
contacts.

Check conduit fittings and straps for
tightness.

shutdown devices.

PSL_20145(46), PSL 20147(48), PSL 20149(50)
TSH 20193(54), PSH 20179(B0), TSH 20151(52)
PSL _1098(96), PSL 5158(60), _ PSL 5159(61)
TSL_21055(56), PSH 20143(44)

Check DC fuel cil pump motor brushes and

commutators.

Locp check/calibrate engine speed switches and
indicators: ST 6221, SI 6222A, SI 6222 (ST
6231, S1 62324, S1 6232).

Comment:

Trending during peracdic monthly tests
should show consistent results. This would
verify that relaying etc. are working
correctly. I1f results are consistent,
extend to 30 months.

Attachment 3: Diesel Generator Maintenance Schedule
icont.)

1
Loop check/calibrate annunciator and engine

18 Mcnth (cont.)

Fuel 01l -

Change all fuel oi] filters.

. Comment:
Extend 30 months.
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Clean fuel oil strainer.

Comment:
Extend 30 months.
Engine Air -

Drain air intake 0il bath cleaner. clean sump
end refill with clean oil.

Comment:

Extend J0 months unless air box
pressure trends upward.

Jacket Water -

Inspect and pressure test expansion tank cap,
replace if required.

Comment:
Extend 30 months.
Inspect expansion tank

Comment:

Extend 30 months.
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Check torque of flexible pipe coupling uolts.

Comment:
On an annual basis.

Lubr:cate linkage and moving parts.

Torque governor friction clutch locknut while
holding speed setting knob to 4 to 5 1b-in, 1f

Engineer .
Comment:

Lubricaie at 18 months. Extend
torque to 30 months.




