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' This procedure provides instructions for the Second Eoc-

(END OF CYCI.E) Checkout of the Diesel Generator in
accordance with Technical Specification 4.8.1.1.2h.1. I

2.0 fjECAUTIONS AND LIMITAT[QEg
)

2.1 If only portions of the procedure aru required:
2.1.1 Contact the Maintenance Foreman. {

|

2.1.2 Use only the steps that apply.
, ,, ,

" --
- 2 ; 1. J - Document the steps used in the " Comments" section of
-

the " Completion" or " Data" Sheet. -
, ,

~~~

~ 2.1r4- N/A the steps that were not used.
.

''

2.2 Steps in this procedure may be performed out of *

sequence only

2.2.1 - *2ith prior approval of the Maintenance Foreman.-

m. 2. 2.2 - If they do not violate the intent of the procedure.
- -

g . . . . _ . _ . .

^ Q1 - 2. 2. 3 - Are documanted in the " Comments" section of the
" Completion" Sheet.- - -- --

.

- - 2 . 3 -- - Maintain area cleanliness in accordance uith Procedure
20427-C, " Maintenance cleanliness And Housekeeping- -- -

Control".- -- - -- - -

Match mark parts and bag, if applicable, wban any--t4-- -- --

equipment disassembly is required.-- -

- - . . . . . - _ . . _ . . .
.. .

. . . . _ _ _ _ _ _ . .

--~ --..-23 5- ----- Taks appropriate action to minimize entry.of fueign
_

matarial into:--- ----
-

-- 2 v 5 .1 ---. . Working parts of the engine and turbochargers.- -

.. .- . . . _ _ _ _ _ . _ . _ _

~1.
.

- -2v5v2-~. Associated piping that is breached.- ---

. . . . . . . . _ _ . . .
,

-- 2 v5. 3 --. Nearby equipment.- -- -

- -- 2 . 4 -. ~ . - - Procedure shall not be revisad without a review of-- - -

Owners Group Maintenance / Surveillance Matrix- - -- -- --

commitments. (Reference 6.3)-- - - - - - - - - .

. - . . . . - . _ ..

. . . . . . . - . .

-

___ad M

--. -
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2.7 Inspections thould be completed prior to operations
parforming tests to satisfy Technical Specifications

(~' 4.8.1.1.2.g.2 and 4.8.1.1.3.h.2 through 4.8.1.1.2.h.12.
'

.

2.7.1 Inspections of Step 4.5.1 through 4.5.3 should be
performed prior to tagging out of the Diesel Generator
and prior to any engina disassembly in order to
datornine if additional inspections are required.

2.8 Wh6n tear down area requires that it be opened to the
outside, internal area of the engine vill be protected
by covering all open accesses to internals.

2.9 When work is complete for the day, internal area of the
engine vill be protected by covering all access
openinga to internals.

2.10 Clean up all spilled oil, solvents or other
contaminants immediately.

2.11 Stors all tools properly after use. .

2.12 Acceptance criteria and torque values will be in
accordance with procedure body, manufacturer's
inzuruction manual (Roference 6.1.1), or Reference 6.3,,

whsn not listed in procedure.

I) 2.13 Group Parts List Numbers shown in brackets, e.g.,
(02-314A), are for information only.

2.14 Component weights listed below are approximate and are
intended to assist in handling and assembly

operations. Suitable oculpuent of sufficient weight
lifting capacity should always be used when handling
heavy and unwieldy parts and assemblies.

.

,

,

.

9__ TMO

k m
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* Approximate

_Itan Weight (lbs)
~

p_s
< T

k/ .Q linder head . 1100
Pisto:n and rings (less pin) 600
Piston pin 120-

Master rod (24
Link red and box 700
Cylinder liner 600
Cylinder 56ad subcover 365
cylinder head cover 30
Camshaft (less cams) 750
Cams (average) 20
Main twaring capst Front 370

Intermediate 200
Front rear 300-

Rear rear 300
,

2.15 Crankshaft rotation and cylinder bank designations are
determined while viewing the engine from the flywheel
and. Number one cylinder on each bank is that nearest
the gear case, or auxiliary and. (See Figure 1) .

2.16 During disassembly of the angine, observe that many
parts are match marked and identified by part or7_g assembly number.

,77
(_,1 2.16.1 Engine parts which have been in service should be

raturned to the same position in the same engine from
which they were ramoved. This applies principally to
the followings

a. Cylinder liners,

b. Pistons,

c. Connecting rods and bearing caps.

2.16.2 New parts should be marked in the same way as the parts
I which they replaced.

| 2.16.3 ' safety clips, cotter pins and safety wire, where
specified, must be re-installed correctly to ensure
that the parts remain secure in use.

1

i
|

|

v.
a

ene a e.
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Prior to any activity that requires barring of the2.17
(~ engine, lubricate the engine main bearings and cylinder
'q_) liner walls (if pistons are installed) at least once

per shift. -

; *! .1 This may b.m accomplished by running the Lube oil'

s ,

Keepwarm Puup or by hand oiling the main bearings and
liner valls where accessible,

n. If main bearings are oiled by hand, the main
bearing cap oil lines must be removed.

2.18 All torque values stated in this procedure, unless
otherwise specified, are based on the use of a thread
lubricant composed of equal parts by volume of engine
lubricating oil and Dixon number two medium powdered
flake graphite, or equal, ensuring that mixture is
thoroughly mixed before each application.

2.18.1 The follov!.ng procedure should be used when torquing
,

fasteners:

a. Lubricate threads with a mixture of oil and
graphite. Tighten hand tight.

m
b. Tighten all fasteners by snugging the first one,7s

( ) than moving to the one farthest removed and
''- continue in a crisscross pattern until all

fasteners are snug.

c. Unless otherwise specified, apply approximately
1/3 of the required torque to each fastener in a
crisscross pattern, then repeat procedure for 2/3
and 100% of the required torque value.

d. Nuts which are secured with cotter pins must be
brought to the specified torque value before

- attempting to align cotter pin holes.

(1) If the bols in the bolt is halfway between
slots in the nut, or bsyond, the nut should
be tightened to make alignment.

(2) If the hole is short of the halfway points,
nuts on bolts larger than one inch in

- -

diameter may be backsd off to nearest point
where it will align.

p
Y,4

.

we
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2.18.2 Reference Table 1 for torque values as required.

3.0 EREREQUTSITES_AND.IMITTAL CCHDITIONS

3.1 Determine the safety classification of the equipment
and, if applicables

3.1.1 Check the appropriate classification on the " Power and [
Signal Removal / Replacement Data Sheet".

3.1.2 Check the appropriate classification on the
" Completion" or " Data" Sheet.

3.2 Prior to beginning work, notify QC if:

3.2.1 Hold points are indicated on the " Completion" AND/OR
" Data" sheet. -

3.2.2 The MWo/ Work Package has a QC hold point.
' '

3.3 Ensure that cleanliness class is marked on the MWO. ,

3.4 The Diesel Generator has been secured to prevent
starting (see Table 4). Following performance of
Section 4.5.1 through 4.5.3.

,

3.4.1 starting air isolated AND tagged and supply lines
drained.

3.4.2 Diesel Generator Breaker has been racked out AND
tagged. (Operations' responsibility, Maintenance
check.)

'
.

3.5 Jackot Water Keepwarm Pump and Heater have been
de-energized and_the breakers opened AND tagged if the
cooling water system boundary is to be broken.
(operations' L'esponsibility, Maintenance check.)

| .

3.6 Jacket Water System has been drained, including. engine
j block and stand pipe, if the cooling water system

|
- ,- ..houndary is to be broken. (operations' responsibility,

| Maintenance check.) -
.

3.7 LubeoilKeepwarmPumpandEsaterhave$eenr
'

de-energised and the breakers opened AND-tagged if.

necessary to prevent inadvertent flow of oil to engine- -
,

or-if lube oil is removed from sump tanks.
(operations' responsibility, Maintenance check.)

R

. _

i

|

J



enoca6vaa no. mavmos - esaa ud
-

6V2GP 28713-1 p' | [ f./H 7 Cf 391
AhA/fo

_

a

'

3.8 Lube oil has been drained from engine sump AND sump
cx tanks if it is desired to reuse the oil and there(') exists a possibility of oil contamination from the

'^

saintenance activity to be performed.

3.9 Fuel oil day tank has been isolated from engine AND the
fuel oil has been drained from fuel oil sGpply headers
if the fuel oil system boundary is to be broken.

INDEX TO BECTION 4.0

4.0 EOC CHECKOUT

4.5 INSPECTIONS REQUIRED PRIOR TO ENGINE TAG OWt AND
DISASSEMBLY

4.5.1 Cold compression

4.5.2 Firing Pressures
,

4.5.3 Crankshaft Web Deflection -

4.5.4 Reviev of Trend Data
m

4.5.5 Lube oil Heater Hegger,
,

' 4.5.6 Jacket Water Heater Hegger

| 4.5.7 Crankshaft Thrust clearance

4.4 ENGINE INTERNALS

4.7 TURBOCHARGER

| 4.8 FUEL OIL INJECTORS-

1

4.9 SUBCOVKRS, ROCKER ARMS AND PUSH RODS

4.10 AIR START VALVES
1

4.11 CYLINDER HEADS AND VALVES

| 4.12 FUEL INJECTION PUMPS

4.13 CAHSHAFT AND TAPPET ASSEMBLIES

4.14 GOVERNOR DRIVE, GOVERNOR COUPLING, AND GOVERNOR

,e] ,

Y. /

_

T
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4.15 OVERSPEED GdVERNOR AND ACCESSORY DRIVE AND OVERSPEED

'

TRIP DRIVE COUPLING

4.16 SEAR TRAIN INSPECTION '

|
'

4.17 LUBE OIL SUMP TANK i
i

4.18 PISTONS AND CONNECTING RCDS
|

4.19 CONNECTING ROD BEARINGS |

4.20 CRANKSHAPT AND MAIN BEARINGS

4.21 CYLINDER LINERS

4.22 CYLINDER BIACK

4.23 EXRAUST MANIFOLD

4.24 CRANKCASE RELIEF VALVES
,

'*

4.25 ENGINE BASE *

4.25 JACKET NATER HEAT EXCHANGER
O.

4.27 IDBE OIL MEAT EXCHANGER
' 4.24 ENGINE REASSEMBLY

4.29 FUEL OIL PUMP LINKAGE ASSEMBLY AND BEARINGS
,

4.30 GOVERNOR LINEAGE AND REARINGS
'4.31 CRANRCASE VACUUM FANS

4.32- BARRING DEVICE AIR FILTER r

4.33 AIR FILTER TO STARTING AIR DISTRIBUTORS

4.34' INTAKE AIR FILTER

4.35 ', FOUNDATION BOLTS

4.36 DIESEL STARTING AIR COMPRESSORS

4.37 AIR DRYERS AND NOISTURE TRAPS

4.38 GENERATOR '
-

g
bb *

.

S

- - - , . . . - - . . - , ----,.s.- - . . . . . . ,.-.._.----._.,_--,..--_-=,.-.a,
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4.39 GENERATOR PEDESTAL BEARING

I ) 4.40 ENGINE CONTROL CADINET

4.41 EMERGENCY GENERATOR CONTROL PANEL

4.42 FUEL OIL FILTER

4,43 FUEL OIL STRAINER

4.44 AIR BUTTERFLY VALVE

4.45 INSTRUMENTATION

4.46 PREPARATION OF ENGINE FOR OPERATION

4.47 ENGINE OPERATION

4.48 FOST RUN INSPECTIONS

'4.O AICOND EOC CHECKOUT
.

4.1 Verify that Prerequisites AND Initial Conditions have
*f. * been met.

,. w

4.2 Notify shift Supervisor of work to be performed,-,

u'v) 4.3 verify that the Diesel Generator is fully isolated AND
*/* tagged in accordance with Procedure 00304-C, " Equipment

Clearance And Tagging" following performance of Steps
4.5.1 through 4.5.3.:

4.4 Ensure that a copy of the fciloving procedures are
*/* included in work package to provide detailed

disassembly and raassembly information as required.

4.4.1 27562-C, " Emergency Diesel Generator Maintenance"

4.4.2 25740-C, "Nogger Testing The Emergency Diesel
g Generator"

,

| 4

| 4.4.3 27563-C, " Emergency Diesel Generator And Engine
*

Control Panel Functional Test"

4.4.4 27592-C, " Emergency Diesel Generator Gear Train
| Inspection And Backlash"

n
I $
NE
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4.5 IMPECTIoWS REQUIMED PRIOR TO ENGINE TAG CW WD
MSASSEMBLY

.

,, T..

.

cold compression is taken with
the engine operating at 450
rpm unloaded.

4.5.1 Record cold compression pressures as follows:
(commitment 8993)

a. Start engine per Procedure 13145-1.

b. Allow engine speed to stabilise at 450 rpm.
4

'

c. At the cylinder to be checked momentarily (1 to 2
seconds) open the indicator cock (Kiene valve) on

1

the cylindes head to ensure valve is clear.
,

d.- Attach the firing pressure gauge-and extension '.
adaptor.

;
' ~

CAUTIONe
(, Maintain control of the rack on" '

the fuel pump at all times. Do
-

not allow rack asa to exceed am
setting of adjacent pumps.

e. Disconnect the fuel linkage from the fuel
pump control shaft 1 e and move the fuel
pump's rack to 0 mm.- ,

f. Open the indicator cock on the cylinder head,

g. Rooerd cold compression pressure on Data Sheet 1.
*L* .

|

; '. h. Close the indicator coca on the cylinder head.
1

'i e Reconnect the fuel pump linkage to the fuel pumpi

L control shaft linkage which was disconnected in
Step e., being careful to return all parts to;

their original position.' -

.

. -

%

. . .. .. . . . .
,,

L .i
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j.' Torque nut to 15 ft-lbs (torquing may be verified' ~ '- */* after all cylinders ha.ve been checked).
v.

k. Remove th'a firing pressure gauge and extension
adaptor. -

1. Repeat Steps c through k for the remaining
cylinders,

m. Stop engine per Procedure 13145-1 unless
additional testing is to be performed.

n. Analyze data recorded and compare to previous data
*/* to determine if corrective action is required

(e.g., grinding and ressating of valves)
4.5.2 Record maximum firing pressures as follows:

(commitment 8993)

a. Start engine per Procedure 13145-1. *

b. Load engine to 6800 to 7000kV per Procedure -

13145-1.
~

NOTE
*

(n_) Yor an accurate set of firing
pressures, it is necessary for
the engine to be maintained at
a constant kv load while
measuraments are in progress.
Have Operations personnel inform
Maintenance personnel prior to
any load adjustments or
corrections.

c. Allow engine tamperatures to stabilize after 6800. .

to 7000kw load is achieved (minimum of 1 hour) .
d. At the cylinder to be checked, momentarily (1 to 2

seconds) open the indicator cock (Kiene valva) on
the cylinder head to ensure valve is clear,

e. Attach the firing pressure gauge and extension
adaptor to indicator cock.

,

j \e

ty
~

!
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... i CAUTION .

O "
u u mi e es 1en,th of ti a ee
indicator cock is open while- -

measuring firing pressure in
the following step. Having
valve open for prolonged periods
of time exposes the valve to high
temperatures which could result
in the inability to close valve.

f. Open the indicator cock on the cylinder head.
g. Record maximum firing pressure on " Data" Sheet 1.
*/*

|
,

h. Close the indication cock on the cylinder head. '

i. Record fuel pump rack am reading on " Data" Sheet
*/* 1.

'

j. Bave personnel note cylinder exhaust temperature *
*/* for cylinder under test from the digital

temperature indicator on the engine control panel^ and record on " Data" Sheet 1.

k. Remove the firing pressure gauge and extension
adaptor.

1. Reper.t Steps d through k for the remaining
cylinders,

m. Unioed and stop the armine per Procedure 13145-1
unless additional test W is to be performed.

,

n. Analyse data recorded and compare to previous data
*/*- to determine if corrective action is required.. .

(e.g., rework of fuel-injection pumps or fuel
injactors).

.

4. 5. 3 ' . Perforia hot crankshaft web deflection as follows:
'(Commitment 8983)

,

e

P

G
. -

. -. . . . .
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. NOTE
~

Generator vibration measurements
should be performed per Step 4.38.1-

and turbocharger vibration
measurements per Step 4.7.1
during performance of this
section.

,

a. Start engiue per Procedure 13145-1.

h. Load engine to 6400 to 7000kw per Procedure
13145-1.

c. Allow engine to operate for a minimum of 8 hours :

to allow engine and foundation temperctures to
stabilize.

d. Unload the engine as quickly as possible (less
than 5 minutes) and stop the engine per Procedur's
23145-1. -

.

e. Isolate both air storage tanks and de-pressurisa
*/* both air start headers between isolation valves-

. and engine.

f. Stop lube oil keepwarm pump at 1NBI-15 (1NBO-15).

g. Remove all crankcase side covers.

h. Perform crankshaft web deflection as follows
*/* (Commitment 8983): .

M
.

a. Placement of the deflection
gauge is vital if accurate
readings are to-be obtained.
" Data" sheet 2, illustrates
the five positions of the'

crankshaft at which web'-
'

deflections are to be measured,
and the starting position of
the crankshaft for each crank
web.

,

.

-'

-= ,** -m-- w---s,--w- + - - - - , - ey--w--ri- - --?
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2C b. Care must be exercised' '

'

to ensure that the deflection*

A s '- gauge 'is positioned in the
center of the web, exactly.

opposita the center of the
crankpin, and one-fourth inch
from the edge of the crank web.

:

c. Webs should already have been
,

center punched for this purpose. '

(1) prior to barring of the engine, lubricate
| engine main bearings and cylinder liners in

'

accordance with step 2.17.+

- (2) Bar engine over in direction of normal
rotation with barring device until number one
crank is approximately 52 degrees after
vertical bottom center.

.

'

(3) Insert deflection gauge between web for *

.

number one crank.

(a) Double check that crankshaft is properlyn
positioned.

1 IF WOT in correct position, it is
possible that the connecting rod
will knock the deflection gauge out <

of the web as the engine is barred
over to the next position.

'

(b) Ensure the two bearing points of the '

gauge are in a line exactly parallel to
the centerline of the crankshaft.

1 IF gauge is"not parallel, erroneous
readings will be obtained.. , . .

::,.
' *

y (c) Zero the gauge.
,

'

(4) With the deflection gauge in place and not-
*/* disturbed, har the engine over, stopping at

each position (2,3,4 & 5) as indicated on
" Data" Sheet 2, Sheet 2.

(a) Record reading at each position in mils
(plus or minus) in the appropriate space-
for each position.

.

-

'. ~
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(~~3 (5) Repeat Steps (2) through (4) for each
('~) - */* crankshaf t web and record readings on " Data"

Shee,t 2, Sheet 2.

(6) Compare all readings with each other..

Evaluate resulte, based on the standards set
forth in the following steps and determine
need for corrective action.

(a) If the deflection in any crank exceeds 3
mils (0.003 inch /0.0762 mm), corrective
action is indicated.

(b) Corrective action is also necessary if
the total deflection in any pair of
adjacent cranks exceeds 3 mils. For
example, if the deflection in one crank
is plus 2 mils, and the deflection in an
adjacent crank is minus 2 mile, the .

total deflection is 4 mils, and
corrective action is indicated.

'

,

.

(7) IF corrective action is required, record on
*/* " Data" Sheet 2, sheet 2 and repeat Steps (3)-

73 through (6).(i i

1. Replace all crankcase side covers unless
*/* additional maintenance is to be performed.

(1) Torque cap screws to 30 ft-lbs.

j. Compare deflection readings to previous readings
*/* and determine need for corrective action.

4.5.4 Review trend information from Engineering Procedure
54169-C, 54170-C, or documentation from previous EOC's

' for the following items:

s. Engine Lube oil Sample
,

*/*
Review oil sample results to determine need to

*

replace lube oil and clean sump tank. (commitment
9189)

LL,)
.

9
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b Engine Hoursp
i */eY ',

Determine the equivalent engine hours at 100% load
on engine'since last cylinder block top inspection
to determine nsed to remove cylinder heads and
inspect block top. (Also reference Stop 4.11.13
of Procedure 27562-C. ) (Commitment 8985, 9100)

c. Jacket Water Heat Exchanger
e/o

Review heat exchanger trend data to detect any
loss of performance which would indicate fouling
and the need to clean heat exchanger. (conmitment
9116, 9066, 14938, 14941)

d. Lube oil Heat Exchanger
9/s

Review heat exchanger trend data to detect any
loss of performance which would indicate fouling
and the need to clean heat exchanger. (Commitment
9069, 9068, 14939, 14940)

.

e. Turbocharger Intercooler
ete

Review intercooler trend data to detect any loss
(#l- of performance which would indicate fouling and
'-

the need to clean intercooler.

f. Turbocharger
*J. *.

Review data to determine the nunbar of
non-prelubed engine starts since the last thrust
bearing visual and blue check for both.left and
right bank turbochargers.

(1) IF there have been 40 or more non-prelubed
starts, a visual and blue check must be

| performed on the thrust bearing.
(Commitments 8976, 9106, 9107 and 13775)

g. Turbocharger
9/6

| Review data to determine if anomalies were found
on the nozzle ring components or inlet guide vanes

I on the turbocharger inspected at the previous EOC.

(1) IP anomalias were found, reinspect that,

| turbocharger in addition to (not in lieu of)
| p the turbocharger scheduled for this EOC.

( )a (See Reference 6.4)~.a
_
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_R. cylinder Exhaust Temperatures
eleU}

i

Review trend data to detect change in cylinder
exhaust tesparature since previous EOC.

(1) Changes in cylinder exhaust temperature could
indicate problem with fuel injector or fuel
injection pump.

(2) Large temperature differentials between
cylinders could indicate engine is operating
in an unbalanced condition.

1. Cylinder Liners
sjs

Review data to determine if any pistons were
scanoved at the two previous Eocs.

(1) IF any pistons were removed, the cylinder
liners must be inspected for those cylinders.

j. Engine Base *

ele
Review data to determine if any cracks have been

' ~ '

previously discovered in the angine base (e.g.,
(,(] bearing saddles).
v

(1) IF cracks have been found previously, perform
a liquid penetrant (Pf) or magnetic particle
(MT) inspection of the crack (s) to determine
any growth.

k. Lube 011 Keepvers Pump
*J.*

NOTE
|
| Pump dischargs pressure vill
'

vary considerably depending
on cleanliness of keepvarm
filter and sttainer and oil-

tamperature. Lowest pressure| -

expected is 25 psig and'

highest pressure is 46 psig.

Review lube oil keepwarm pump discharge pressure'

trand data to detect any pump deterioration.

|

(3, .

,!)
.

-



- . . _ . _ . _ . . _ _ _ _ . . _ . _ _ _ _ . . -- . . , - . . ,

la me. nevisos PAes M.

g g>A M *
V3GP 28713-1 18 Cf 391

})4/40
n . ..

. .
.

-.1. Crankshaft
O 'tt-

Review data from Steps 4.5.2n and 4.5.4h to
determine *if the engine has been operated in a
severely unbalanced condition.

(1) IF the engine has been operated in a severely
unbalanced condition, then the inspections of
steps 4.11.9.4 through 4.11.9.7 of Procedure
27562-C must be performed on the crankshaft.
This inspection would require the removal of
main bearings No. 4, 6 and 8 and the removal
of three connecting rods (chosen from No. 3
through No. 8).

*
r

m. Cylinder Heads ;

e/* .

An inspection of new or reworked cylinder heads is '
required after 500 - 400 hours of operation.

, _

Perform the initial inspection if the Diesel-
Generator has accumulated 500 - 600 hours -

operation or if the Diesel Generator log or *

amintenance records indicated that 500 - 400 hours ,
has elapsed since cylinder heads have been
repaired or replaced.- This inspection requires

,'O removal of the subcover bonnet and inspection of-
,

the interior for soot which indicates valve !

blow-by. corrective action will be required if i

deficiencies are discovered. (commitment 8996,
8995)

-4.5.5 Megger lube oil keepwarm heater as follows:
t/4

'

a. Ensure heater has been in service during the past-
twelve hours. - i

b. Stop lube oil keepwarm pump at 1NBI-15 (1NBO-15). |
!

o. Open lube oil heater breaker 1NBI-16-(1NBo-16).

d. Megger heater per_ appropriate plant procedure.
_

,.

Attach " Data" Sheet to package.

a. Restore keepwarm system to status required.

t

05
-

. .

$

-.,,,.c .- ,,-,.,~.-r,- ,r~.-.. , - . , - - - . . - wm--, ....,,,,-+..,-.4--,---,---,..,-----,,.----- m-e,-~- *-----,-,.--,--*-w-+--...e.r r. - - .-
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4.5.6 J0 egger jacket water keepvara heater as follows:

(./ .a. Ensure heater has been in service during the past
twelve hours.

b. Stop jacket water keepvarm pump at 1NDI-12
(1NBoa12).

c. Open jacket water heater breaker 1HBI-13
(INDO-13).

d. Hegger heater per appropriate plant procedure.
Attach "Dataa Sheet to package.

a. Restore keepvara system to status required.

4.5.7 Perform crankshaft thrust clearance as follows
*/* (commitment 9354):

4.5.8 Prior to checking thrust clearance, ensure that rear .
bearing caps No. 9 and No. 10 are installed and bearing
cap studs nuts torqued.

'

4.5.9 Remove crankcase side cover (s) as required to gain
A access to crankshaft.

() 4.5.10 Dibricate main bearings per Step 2.17 and bar the
engine over to establish an oil film between the main
bearings and their journals to permit easy movement of
crankshaft.

4.5.11 Check crankshaft thrust clearance as follows:
(Commitment 9354)

a. Mount dial indicator on near of engine framo,
between frane and flywheel.

1

CAUTION
,,

* Tae bar should not be inserted
- deeply enough to damage either

| the main bearing shall or the
crankshaft journal.

NOTE

Crankshaft may be moved forward
and aft in the horizontal plane

.
with a pry bar porta power.

O, ,

,r

.

O
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,

h. Insert the bar between rear ~ crank web and nearest
frame member inside crankcase.

c. Pry crankkhaft forward, towards the gear case end
as far as it will go.

(1) IF the crankshaft is all the way forward, it
should be impossible to insert a 0.0015 inch
feeler gauge between the crankshaft rear
thrust collar and the rear thrust ring.
(See " Data" Sheet 3, Sheet 1)

d. IF the crankshaft cannot be moved to the limit of
its possible travel by use of the pry bar alons,
it may be necessary to lubricate the main bearings
and bar the engine over with the barring device
while at the same time exerting a horizontal force
on the crankshaft with the bar to move it.

e. Zero dial indicator, allowing for at least 0.050
inch movement towards the minus direction. -

,

f. Reposition pry bar to move crankshaft to the rear,
p towards the flywheel and. Pry crankshaft to the

, rear as far as it will go.

(1) IF the crankshaft is all the way aft, it
should be impossible to insert a 0.0015 inch
feeler gauge between the forward crankshaft
thrust collar and the forward thrust ring,

g. Observe dial indicator. The number of thousandths
(minus) indicated on the dial is the crankshaft
thrust clearance.

b. Record the observed reading of dial indicator
,

*/* on " Data" Sheet 3, Sheet 2 as the "As Found Thrust
ClS&rance".

1. Compare the observed Thrust clearance to the
*/* Acceptance critacia (0.022 to 0.030 inch).

(1) IF not within tolerances, perform Step
4.5.12.

_.

(2) IF within tolerance, record as " Final"
Clearance on " Data" Sheet 3, Sheet 2.

/~i,

U
.

.

4

_m m_.-. __.-____._.__--------__--m_.__- - - - - - - _ - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ' - - - - - - - - - - ^ ^ - - ~
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4.5.12 II' orankshaft thrust clearance is required to be !
-adjusted, proceed ae fellows:

* worss :.

a. IF the thrust clearance is !

greater than or equal to 0.040 i

inch at least one thrust ring
must be replaced.

,

;

b. IF the thrust clearance is
,

greater than 0.030 inch but t

less than 0.040 inch the thrust
clearance should be adjusted by !

adding shims if the thrust ring (s)
'

has not been previously shimmed. !
:

IF the thrust ring
provJously shimmed,(s) has been

e.
it will be

necessary to determine what -

,

the clearance would be with .

all shims removed. *

!

d. IF the clearance-is determined"
. to be eater than or equal to

0.040 with.all shims removed, then
d at least one thrust ring should be

replaced.
.

e. IF the clearance is determined
to be less than 0.040 inch with all
shims removed, then the thrust-
ring (s) may be shimmed to
obtain an noceptab!a-thrust--

clearance of. 0.022-0.030 inch.
'

.

; - a. To replace a thrust ring (s) or to add shima to '

8.4*, thrust ring (s) it will be necessary to remove the a,

number 9 and/or number 10 main bearing cap per
,

- Stape 4.20.la through 4.20.ir.*
+

'

- (1) Record on " Data'' Sheet 3, sheet 2 which
bearir.g cap (s) was removed.

L
b. When the bearing cay (s) has been removed, remove

|

the ttuntet ring by loosening and removing the - four.
- button head cap screws holdang thrust _ ring to
bearing cap.

|i *

.

.

P
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e. Check Crankshaft thrust bear $ng for signs of
~*/* cracks, gouges, wear or degradation. (Commitmento}(# 9354) .'

(1) Docuhent on " Data Sheet 3, Sheet 2.

d. Ir shim material is to be added, cut a continuous
section of the thickness required to reduce
clearance to within the acceptable tolerance.

(1) Drill four holes for the button head cap
screws using the thrust ring as a tosplate.

(2) Ensure all burrs have been removed.

(3) IF thrust ring (n) is to be replaced, discard-

existing thrust ring (m) .

e. IF shims are being added, install the shims and
thrust ring to the main bearing cap (s) using the
button head cap screws and tighten securely. .

f. IF thrust ring (s) is being replaced, install new *
thrust ring (s) using the button head cap screws
and tighten securely.

g. Record on " Data" Sheet 3, Sheet 2 if thrust(o| ,

) */* ring (s) was replaced or if shims were added.

(1) IF shims added, record thickness of shima
added to thrust ring (s).

I

| h. Number 9 and/or number 10 main bearing shells may
be removed for inspection at this time inI

accordance with Steps 4.20.1s through 4.20.1x and
4.20.4.

I 1. Rainstall the main bearing cap (s) in accordance

I with appliable steps of steps 4.20.5 through
j 4.20.15

j. Re-perform Steps 4.5.11a through 4.5.11g and Step
4.5.111.-

4.6 ENGINE INTERNALS

4.6.1 Perform an overal'. inspection of engine internals as
*/* follows (document on " Data" Sheet 4, Sheet 1):

a. Check for any abnormal condition.
gy
\_,

.
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b.' check for presence of babbit flakes.t

(Cessaltment 9094)

check for' presence of excessivec. ater or
sludge. (commitment 9094)

d. Check lube oil tubing for dents or crimps.
(Commitment 8982)

e. Check pneumatic lines to main bearing tamperature
switches for dents or crimps.

f. check internals of block and base for leaks.
I

NOTE 1

|
Jacket water stand pipe and water '

from lube oil heat exchanger 'r

should 'oe drained prior to- I
-

preceding with engine
,

disassembly. .

4.7 TUR30CRARGE3tS (MP-0022/23) AND INTERCOOLER (F-068),

( 4.7.1 Measure vibration and check with baseline data.
*/* (Maintenance Engineering to perform this step.)

Include " Data" Sheet in package. (Commitment 9304)
r

4.7.2 Measure rotor and play (axial clearance) to identify' .

trends of increasing clearance,ight bank turbochargers
*/* i.e., thrust bearing

,

degradation for both left and r
as follows: (Commitment - 9304)-

| a. Remove expansion joint between intake air silencer ,

: and turbocharger inlet air adaptor.
'

.

b. Remove bolts from air inlet flange and remove"

i intake air adaptor. :
p- j,

! s. Using a dial indicator, check rotor float..

' */. * - -
,.

(1) Record on " Data" Sheet 5, sheet-1.

(2) Compara reading to Table 3 allowables,

d. Review thrust bearing axial clearance from- -

previous inspection (see Procedure 54169-C) to
determine if a trend toward increasing axial
clearance exists.

- - _ - . - _ _ _ _ . . - _ . _ _ _ _ - - . _ _ _ - _ - - . _ .
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s. An.y trend toward increased. axial clearance could
r signify thrust bearing degradation.

f. IF requiisd, inspect bearing par Step 4.7.7.
*/e

g. Reinstall intake air adaptor.
eje

(1) Torque cap screws per Table 1.

h. Install expansion joint between intake air
silencer and turbocharger inlet air adaptor.

(1) Tighten bands until snup.

4.7.3 IF it was determined in Step 4.5.4f that 40 or more
./* non-prelubed starts have occurred since the last thrust*

bearing inspection, perform a visual and blue check of
thrust bearing per Step 4.7.7 (Commitments 8976, 9106,
9107, 13775) ,

'

4.7.4 Visually check the nozzle ring components and inlet '

*/* guide vanes for missing parts or parts showing
distress.

A
r a. IF such conditions are noted, the entire ring
' assembly should be replaced. (Checkout to be

performed on one turbo / nuclear unit at each EOC.)
(Cosmaitment 9105)

b. IF it was determined in Step 4.5.4g that anomalies
were found on the turbocharger inspected at the
previous Boc, reinspect that turbocharger in
addition to the turbocharger scheduled for this
EOC.

4.7.5 TURBOCEARGER REMOVAL

.g a . Remove insulation from exhaust as needed.

, b. Remove the thermocouple from.the turbocharger
.

outlet adaptor.

c. Remove turbocharger tio plate.

d. Ramove bolts from exhaust f1 es and remove
exhaust adaptor and expansion oint.

.

'

.

-

- - - - - _ - - - . - - - - - - - - - - , - - . . - - - - _ . - - - - - - - . - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - _ - - . _ - - - . - - - - - _ - - - , - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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( -
e. Remove expansion joint between intake air silencer

) and turbocharger intake air adaptor.
v

,

f.. Remove bolts from air intake flange and ramove
intake air adaptor.

g. Rasove cooling water and lube oil lines as needed.

h. Disconnect the instrument tubing from the
vibration switch.

(1) Tag lines as to which port it was
disconnected, valve port or reset port.

i. Install rigging and connect to chain falls.

j. Ramove bolts from turbocharger air outlet to
aftercooler flange.

k. Remove bolts which secure exhaust manifold to th's
turbocharger turbine inlet casing.

1. Remove turbochargor base bolts.

( ;[8 m. Raise turbocharger and lower to floor.

O' n. Bag and tag or secure in place the shims that are
installed between the turbocharger base and
turbocharger support.

4.7.6 DISASSEMBLE

a. Remove bolts secur.ivj the Turbine Inlet casing
assembly to the turoine casing.

b. Install 3 guide rods in turbine casing.

c. Install jack bolts in turbine inlet casing and
gradually separate turbine inlet casing from
turbina casing.

'd. Install eye bolts and lift turbine inlet casing
off.

,

4o
.

d
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NOTR ~

p -

,

(") If this insrrection is to be used
to thke credit for the 5 year-

*

inspection perform tbe following.If5yearknspectionisnotbeing
performed, go to Step 4.7.7j,
applicable portions of 4.7.8 and
4.7.9.

a. Ramove bolts attaching blower inlet casing to
blower casing.

f. Install two guide rods.

g. Remove blower inlet casing using jack bolts,

b. Check and record rotor axial float on " Data"
*/* Sheet 5.

i. Apply a wrench to the projected flats of stud and
hold it stationary as the elastic stop nut, washe'r
and nose piece are removed from the impeller aide.

j. Pry impeller nose cone off using two screwdrivers.-

-(mf k. Install impeller remover and remove impeller.

1. Protect quill shaft and impeller fit with several
layers of friction tape around and of shaft.

m. carefully pull rotor out through axhaust side.

n. Remove snap ring holding oil seals in.

o. Remove oil saals using jack bolts.

p. IF it is necessary to clean the diffuser perform
Steps q thru t. IF NOT, proceed to Step 4.7.7.

q. Remove blower casing bolts and using those bolts
as jacking screws, break the flange connection
between the intermediate casing and the blower
casing.

r. Remove the blower casing assembly.

s. Remove the diffuser ring machine screws and lift
the diffuser ring out of the blower casing.

p,
'%.

.

_ _ _ __
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%.. Clean' diffuser ring.' -

'

4.7.7 CIAAN AND CHECK

a. Clean oil from turbine end thrust bearing.

b. Clean oil from turbine end thrust collar and
spraad a thin layer of bluing on thrust collar.

c. Carefully install rotor with shaft sleeve (special
teol), rotate against thrust collar and then
carefully remove.

d. Evaluate thrust bearing voar based on information
*/* supplied in the Elliot Instruction Manual Figure

.

14 (AX4AK01-563) (Commitment 10347).

(1) The normal blue pattern for a new bearing
should show a flat area approximately 5/16"
wide, at the inner and of each radial oil -

groove, increasing in width to the outer edge
of the bearing. -

(2) The 1. ring should be replaced when an area
e, of approximately 50% of the wedge surface in

( indicated by bluing as worn flat.

(3) Record on " Data" Sheet 5.

a. Check bearing surface for signs of scoring.
*/*

f. Check and record on "Datc." Sheet 5 journal bearing.

*/* clearances by measuring Shaft o.D. and Bearing
1.D. *

.

(1) Compara measured *01ues to the requirements..

in Table 3.

g. Remove bearings using Elliot bearing puller, if
bearing does not pass Steps 4.7.7d,e and f..,

h. Measures the following dimensions, record on
" Data" Sheet 5 and compare to the requirements of
Table 3:

(1) Inside diameter of oil seals;
t/A

(2) Active and inactive thrust collars outside
*/* diameter in seal area..g

G"
-

.

. - _ - _ _ _ - - _ _ _ -
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.i. Check impeller and turbine wheel for damage,,

(U')
*/* (nicks, rubs, cuts, blade tightness etc.).

,,

(1) IF any damage is evident on rotor, return
assembly to Elliot for repair and balance,

j. IF damage to nozzle ring is evident, remove nozzle
*/* ring and check. Replace as necessary.

(Commitment 9105)

k. IF anomalies are found during nozzle ring
inspection of Step 4.7.7j, the turbocharger must
be reinspected at the next refueling outage.

4.7.8 REASSEMBLY . - -

CAUTION

Cleanliness is of utmost importance.
,

m. Ensure parts are cleaned prior to assembly. . .

*/*

b. Nozzle ring installt? don

(Vl (1) Position nozzle ring on nose piece and
install new nozzle ring bolts and washers
using anti-seize thread cospound.
(Commitment 9105)

(2) With bolts snug, center nozzle ring in inlet
casing shell using four feeler gauges 90
degrees apart.

~~

(3) Torque nostle ring bolts to 18-22 ft-lbs and
*/* record on " Data" Sheet 5.

c. Bearing installation - Turbine side

(1) The turbine side bearing, which has a grooved
thrust flange, must have the slot on the back
of the bearing flange lined up with the
locating pin in th, intermediate casing
before inserting the bearing.

(2) Using the bearing inserting tool, press
bearing into the intermediate casing.

. _

CC
.

_ _ - - - - - - - - - ----__-a __
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(3) check for proper bearing seating by
.

9' *L*, attempting to place a 0.001 inch feeler gauge

(" between thrust flange and intermediate^

. casing.*

(a) IF feeler gauge can be inserted, remove
and reinstall bearing.

(4) Ensure blower side bearing is installed prior
to performing the following step.

(5) check bearing alignment.
sjs

(a) coat shaft thrust collar with bluing,
install the shaft sleeve (special tool)'

and insert shaft thru bearings.

(b) Rotate shaft with pressure toward
bearing a full 3600 ,

'

(c) Contact shown on 1800 or less indicates'
misalignment of bearing in casing.

,

O d. Bearing installation - Blower side
,

k (1) The blower side bearing must have the slot on
the back of the bearing flange lined up with
the locating pin in the intermediate casing
before inserting the bearing.

(2) Using the bearing inserting tool, press
bear;.ng into the intermediate casing.

(3) ' Check for proper bearing seating by
*/* attempting to place a 0.001" feeler gauge

between the bearing flange and intermediate
casing.

(a) IF feeler gauge can be inserted, remove-

and reinstall bearing.'
-

e. Blower casing and Diffumer Installation

(1) IF blower casing was removed perform the
following

-

..

O
,

.

_ . _ _ _ _ _ . _ _ _ _ _ _ . . _ _ _ . - . _ _ . _ _ _ _ . _ _ . _ . _ _ _____ m__ _ _ _ _
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~ (2) IF the diffuser ring was removed from the-

(] ..; blower casing, reinstall using the original
w.y machine screws.

.

(a) Tighten securely.

(3) Apply a coat of joint compound (Tite seal) to
the bicwer casing mating surface.

(4) Install the blower casing to the intarmodiate
*4* casing.

(a) Torque the intermediate casing bolts to
40-50 ft-lbs.

(b) Record an " Data" Sheet 5.
f. Rotor Assembly and oil seal Installation

(1) Coat the mating surfaces of the turbine and*
oil seal with joint compound (70te senl). -

(2) Insert the turbinc and oil seal into the
*/* intermediate casing and secuge with the''' retalning ring (beveled side out).

( l'h
' ( ,1 (3) Install the shaft 41eavn (special tool) on

shaft. Coat the shaft und bearing surfaces
with a light coat of engine oil.

(4) Carefully insere the shaft through the
bearings taking extrane care not to damage
bearing surfaces.

(a) Ramove the shaft sleeve (special tool).

(5) Install blower and thrust collar onto n5 aft
*/a with flange toward bearing. .

(6) Coat the mating surfaces of the blower end
oil seal with joint compound (Tite seal).

(7) Insert the blower and oil seal into the
*/* intermediate casing and secure with the

retaining ring (beveled side out).

(S) Coat impeller portion of shaft with shaft
compound (Molykote or equivalent).

,7-
'b

_
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. " c. * -(9) Beat-impeller inducer assembly in oil bath to-

,Q I'*2. between 190 to 212 0F.\.j~
' (10) While' holding the turbine disk against the

thrust bearing, slide the impeller inducer
assembly onto the shift until it contacts the
thrust collar aligning key ways in impeller
and shaft.

.

(a) Install key.

(11) carefully install the nose piece on shaft,
aligning match marks on nose piece and
impeller.

(12) Install washer and elastic stop nut on shaft.

(13) While holding centering stud with wrench on
*/* flats provided, torque einstic stop nut to

80-120 ft-lbs. *
,

,

'

(a) Record torque on '' Data" Sheet 5.-

(14) Using a dial indicator, check rotor float.,
*/e

- (a) Record on." Data" Sheet ti.-

-(b) Compara readings to Table 3 allowables.

(15) oil bearings through the lube oil inlet pipe
using engine oil.

.,

.

(16) Turn the rotor by hand and ensure- it tu: na
freely.

*

g. Blower Inlet Casing Installation

(1) Coat the mating sarface of the blower inlet
casing-to-blower casing mating surfaces with-
jointscompound (tite se,al).'

,,

.

(2)- Install the blower inlet casing to the blower
-

*/*, casing.

- (a) Torque the blower inlet easing bolts to... .

20-25.ft-lbs.
.

('b) Record on " Data" Sheet 5.

O
.

5
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b Turbine Inlet Casing Installation

h - ). ' (1) Apply a light coat of joint compound (Tite-

seal)* to the turbine casing flange.

(2) Place turbina inlet casing in position.

(3) Apply anti-seize thread compound to bolt
*/* threads and install bolts, torquing to 55-60

ft-lbs.

(a) Record torque on " Data" Sheet 5.

(4) Instal: lockwire on turbine inlet casing,

p i|| */* bolts per step 1. ..

'

i. Safety Wire Installation

M (1) Safety wire must be done correctly to be
,A effective. (See Appendix A.) -

.

d- (2) Wire must be wrapped around the fastener in ''
the direct. ion to tighten the fastener.

(3) Wire must be pulled tight but not-

overstressed.

O (4) Wire must be twisted between adjacent
fasteners and at the cut off and.

(a) Wire between adjacent fasteners should
be twisted clockwise in a continuous
twist. No eye in the middle. -

'b) Wire at cut off and should be twisted(
counter-clockwise. -

(5) ' Mire must not interfere with, rotating parts.
,

(6) Cut ends of wire must be bent to a position
where it will not injure personnel.

-

(7) Correct size and type of wire must be used.

(a) Stainless steel wire is recommended.

.

__

_ _ _ _ _ _ _ _ _ _ _ _ _ _
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NOTE -

''
Perform steps 4.7.10, 4.7.11 and
4.7.12 prior to installing turbo-
charge.

4.7.9 TURBOCHARGER REINSTA.t1ATION

a. Attach chain hoists to lifting eyes-on
turbocharger. .

b. - Lower turbocharger and check to see that the
flanges meet at same-time.

Shim base as necessary to align turbocharger.c.

d. Install new gaskets and install bolts but do not
tighten. (Apply Felpro CSA to bolt threads for
the bolts which secure the exhaust manifold .

adaptors to the turbocherger inlet.) .

e.- Torque intercooler flange and exhaust flanges '

*/*- first per Tabl~e 1,-record on " Completion" Sheet.
(Turbo-to-intercooler flange cap screws may be_

torquad to 60 ft-lbs. See Reference 6.2.9.-

.

"

NOTE

Any piping that is removed which
has dresser-style 65 couplinge
should be replaced with dresser
style 90 couplings. equipped
with viton: gaskets,-if leakage3'

-has been-a problem.

f.. Install turbocharger exhaust outlet adaptor,
g. Install turbocharger tie-plate, shiaming as

*

,

required to achieve a-level installation.
.-;;,

'

h. Ins +.all: exhaust expansion joint.

i. Torque 1 exhaust outlet adaptor .-and expansion joint-
*/*- bolte per Table 1.

(1) Record on " Completion" Sheet.'
,

-j.- Torque turbocharger tie plate bolts to 30 ft-lbs.

(1): -Record on " Completion" Sheet.

. -

, __ --m.
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', k. Torque turbocharger base bolts to 40 ft-lbs.
*"O - -

(1) Record on " completion" Sheet.
,

1. -Using shin stock feeler gauges ensure that there
*/* are no air gaps at the turbocharger-to-intercooler

flange.

m. Install lines removed in Step 4.7.5g.
_/**

(1) Torque per Table 1.

n. Install the insulation removed in Step 4.7.5a.

o. Install t5 thersocouple in the turbocharger
outlet adepter removed in Step 4.7.5b.

p. Install the intake air adaptor.
*/* *

(1) Torque cap screws per Table 1. -

,

q. Install expansion joint between intake air
p silencer and turbocharger inlet air adapter.

.

| (1) Tighten bands until snug.

| r. Reconnect the instrument' tubing for the vibration
! */* switch ensuring tubes are reconnected as
! originally installed.

4.7.10 visually check left bank intercooler inlet adaptor
*/* turning vane for cracks in welds samtring vane to

. adaptor housing (borescopic inspection is acceptable if
turbocharger not removed).

4.7.11 Visually check accessible intercooler tube fins, if
*/* ' tud ++=vger has been removed for inspection.

N
4.7.12 IF it was determined, in Step 4.5.4e, from trend data-

*/* that-the intercooler has fouled, inspect shall and tube
' sides, and clean as required. (commitment-9108)

4.7.13 Visually _ inspect the turbocharger bracket-to-engine'

*/* cap screws and the turbocharger bracket-to; turbocharger
base cap. screws for both left and right bank
turbochargers.

a. Replace any_ broken-bolts.

.

.

|

-)
|

_ - - _ - _ . - _ _ _ . -- - . - - - ,. ,-. ,
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h. Tighten'any loose or-replacement cap screws as
.

follows: 125 ft-lhe for the bracket-to-engine cap.

.

screws and 75 ft-lhe for the
'-

breaket-tb-turbocharger cap screws. (Commitment
9143, 13781)

4.8 FUEL OIL IETECTORS

4.8.1 Disconnect 1/4" return line from injector to drip
header.

|

4.s.2 Remove holding clamp and line, if required.

a. Tag line for location.

b. Protect fitting on the injector to prevent debris -|

from entering. i

4.4.3 Remove injector as follows:
*

I

a. Remove _two cap acrews on the clamp for the 5/8*
''

supply line to the injectcc nossle. '

b. Disconnect the injection line-to-burst header
. .

tubing.e

(1) Protect fittings.

c. ' Remove the injection.line.

(1) Protect the ends.
..

(2)- Protect the fittings at the injector and
. tape..

.,

.

(3) Tag the line for-location.

':" (4) -Eminatall' injection line clamp and cap-screws-

on subcover.

d. Emmove the two l'1/s* nuts on the- injector nozzle--u

|
- retainer plate.-

e. Remova_' injector;from cylinder = head.

(1) Tag for location.

i
. .

.

,

i-
.a- .s . . . - . - - . - - . . . . . = . .-
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6 Check injector to ensure that the nostle gasket
was removed with the injector.

'

.

. ..

g. Plug injector hole in cylinder head with a clean
rag or equivalent.

WARNING i

HIGH-PRESSURE SPRAY WILL PUNCTLTE
THE SKIN AND SERIOUS INJURY CAN
RESULT.

4.s.4 Test the fuel injectors as follows; document on " Data"
Sheet 6, Sheet 2. (c - itment 9002)

I
a. Ensure that pop tester is clean and the fuel oil

'

is clean. Fuel oil should be filtered.
,

,

b. Install fuel injector in pop-tester.
,

'

! NOTE -

|
| i The valve shculd chatter sharply
'

if it is-seating properly.+

(h c. Actuate the pump at approximately 30 strokes per |
*/* minute to test for popping action. ;

(1) Document on " Data" Sheet 6, Sheet 2. 1

!
L d. Raise the pressure slowly to determine the :
I- pressure required to open valve.
|

| (1) Valve should open at 3000 psi plus 200, minus
o pai.

L : e. Record "As Found* opening pressure on " Data" Sheet
*/* 6, Sheet 2.

,

| f. Dry off spray tip and raise pressure to within 100

| . */* psi of opening pressure and observe tip for
' dribbling of fuel.

; (1) Document on " Data" Sheet 6, Sheet 2.
|.

|-
|

.

|. U
.

wd
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g, Place a clean piece of paper ~under nozzle tip and
'~T */* check spray pattern for uniform density and a(_) symmetrical pattern.

(1)' Note results on " Data" Sheet 6, Sheet 2.

h. Relieve pressure from injector and remove from pop
tester.

1. Check tip and note on " Data" Sheet 6, Sheet 2
*/* whether any spray tip holes are plugged.
j. Analyze the content of any significant buildup of
*/* deposits, pay particular attention to any zine

that may be present and note in comments Section
on " Data" Sheet 6, Sheet 2. (Commitment 14242)

k. IF the results of Steps c, d and f are
satisfactory perform Step 4.8.5.

.

(1) IF only the result of Step d is -

unsatisfactory perform Steps 4.8.6. -

(2) IF the results of Step c or f are
"5 unsatisfactory perform Step 4.8.7.

l')i

I x_/ NOTE
.

| Numbers in parenthesis reference
| parts shown in Data Sheet 6.

4.8.5 IF the results of Steps 4.8.4c, d and f were
i satisfactory, clean and inspect spray tips as follows:

(Commitment 9002)
1

a. Secure holder in vise so that the spray tip is up.

b. Ramove assembly nut (9) and spray tip (8) without
j disturbing the rest of the assembly.

; c. Soak carboned up spray tips for about 3 hours in
'

Bandix Speedclone or equivalent.

| d. Dry and lubricate tip.

e. Ensure correct cleaning needle size is used and
clean carbon from orifices.

1

v %.

,/ )
'

-
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f. wipe tip clean of all carbon.

() F. Blov out spray tip from orifice end (outside) and
then from"large center hole and (inside) with
clean, dry compressed air.

h. Use a split ring sleeve to hold spray tip by 1,ts
small outside diameter in a collet or chuck.

CAUTION

Emery cloth or any form of wire
brush should not be used to clean
spray tips. This will cauue bell-
mouthing of the orifices and will
roughan tip surfaces. A rough
surface allows carbon to build up

'

readily. Reference Figure 2.

i. Rotate chuck and polish entire " nose", first with
a clean piece of crocus cloth, then with a small-

piece of hard felt and a little lapping compound ''
(Bendix 11-5325-lapping rouge, yellow, coarse or
equivalent).

- j. Clean tip and blow it dry from large center hole
(( first, then frud orifice end with clean, dry

ccupressed air.

NOTE -

A badly worn orifice will have
rounded shoulders rather than -

sharp square one,

k. Use a magnifying glass and check the spray tip
*/* (See Figure 2)

(1) IF the tip orifices show any signs of wear or
enlargement, replace tip.

'"

( 2 )' Document on " Data" Sheet 6, Sheet 2.

1. Install sprey tip and assembly nut.

m. Torque assembly nut to 350-375 ft-lbs using a 6
*/* point 1-5/8 inch socket wrench.

(1) Record on " Data Sheet 6, Sheet 2.

J
. .

_ _ _ _ _ , _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - ----
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I 4.8.6 IF.the results of step 4.8.4d was unsatisfactory,

( perform the following:

a. Perform Step 4.8.5a through 1. Do not torque
assembly nut.,

b. Install fuel injector in vase or pop tester with
spray tip down.

c. Loosen assembly nut.

d. Carefully remove assembly nut allowing all parts
to remain assembled in nut.

NOTE -

Each 0.002 inch of shims added
or removed varies the opening
pressure by approximately 100
pai.

-

''IF the opening pressure was low, add shims ORe.
*/* if high, remove shins.

(1) Document on " Data" Sheet 6, Sheet 3, the-

( ][ number of shims added or removed.4

f. Reassemble nut on body being careful to guide
plate, guide, shima, spring and spring rod into
cavity of body.

g. Torque assembly nut to 350-375 ft-lbs using a 6
*/* point.1-5/8 inch socket wrench.

(1) Record on-" Data" Sheet 6, Sheet 3.

h. Install fuel injector in pop teater.

- 1. Rapidly actuate pop-tester handle four to six
times to allow the needle valve to seat properly.

_
.

.
. . .

j. Pump the pressure up to the point where the
pressure gage needle falls away quickly. .This
point is the nozzle valve opening pressure.

C:)-
n

- 1

- _
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k. IF opening pressure is not within 3000 to 3200 pai7_s

(v) */* repeat Steps 4.8.6b through j.

(1). IT op'ening pressure is within 3000 to 3200
pai, record as " Final" value on " Data" Sheet,
Sheet 3.

4.8.7 IF the results of Steps 4.8.4c or f were unsatisfactory
overhaul the injector per Section 3 of Bendix
Maintenance Manual Form L-510-3 which is part of
Reference 6.13 or replace injector.

a. Repeat Step 4.8.4 through 4.8.7.

4.8.8 Puel injectors tested.
4/*

NOTE

To facilitate the removal of '

eny main bearings, it may be
necessary to remove at least - '

one set of piston / connecting
rod assemblies adjacent to''

each of the two main bearings.
(g(~j') (Also see Step 4.5.41)

4.9 SUBCOVERS (02-362A), ROCKER ARMS (02-390E, G) AND
PUSERODS (02-390C)

4.9.1 Ramove subcovers for any cylinder heads to be ramoved,

4.9.2 Disconnect 1/4" air start tubing connections external
to the subcover.

a. Tag tubing for cylinder location.

b. Protect exposed ends to prevent damage and debris
from entering.

.

4.9.3 Disconnect 3/8" lube oil supply lines at the tee on
subcover and the header.

a. Tag lines for location.
.

b. Protect the ends at the tea and the header.

Q,,
.

.
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4.9.4 Bemove two cap screws on subcover for the fuel oil
_ mapply, recirculation and lube oil header clampa.

'

a. If all subcovers are to be removed, the fuel oil
supply header, fuel oil recirculation header and
lube oil header may be removed or must be
supported. '

NOTE

If fuel oil header is to be
removed, perform the following
steps. If not, g.o the Step 4.9.5.

(1) Disconnect 1/4" fuel recirculation line from
the injection pump and the header.

'

(a) Remove the line.

(b) Tag for location. .

~(c). Protect both ends. -

(2) Remove fuel supply line from supply header to
fuel injection pump.

( u- '(a) Tag for location.
"

-(b) Protect both ends. -

(c)- Protect fittings on injection pump.
,,

4.9.5' Remove cylinder head cover.

a. Tag for location.

b. Ensure that gaskets are protected to prevent
damage.

4.9.6 Remove intermediate, intake and exhaust push rods as
follows:- - - -. . ,

a. Prior to barring of the engine, lubricate-the
engine main bearings and cylinder-liners in
accordance with Step 2.17.

,

b. Ensure all four valves are closed before removing
push rods.

-

d
.

-

___m__ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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a. IF it is not possible to have the valves closed,'

relieve valve spring tension by adjusting rocker
A '

arm adjustment nuts,

d. IF push rods cannot be removed and the engine can
not be barred proceed to Step 4.9.9.

e. Place a piece of flat metal or wrench between the
tappet adjustment nuts and exhaust rocker webbing.

f. Using a pry bar or equivalent press down on wrench
causing exhaust rocker to rotate downward,

g. Lift connector push rod out.

h. Release exhaust rocker arm.

i. Tag push rod for cylinder location.

(1) Protect ends with rags and tape. *

j. Rotate intermediate rocker arm and lift exhaust -

push rod out. '

. (1) Tag push rod for cylinder location and as
-

.([^} " exhaust".
v

(2) Protect ends with rags and tape.

- k. Place a piece of flat metal or wrench between the
' tappet adjustment nuts and intake rocker webbing.

1. . Usiner a pry bar or equivalent press down on wrench
caus:.ng intake rocker to rotate downward.

m. Lift' intake push rod out.

n. Release intake rocker arm.

o. Tag push rod for cylinder location and as
* intake".'

.

(1) Protect ends with rags and tcps.

:

)
_

W

_ . _ _ _ _ _ _ _ _ _ . _ _ _ _ _ . _ . _ _ _ _ _ _ _ _ . _ _ . _ _ . _ ____u_ _ . _ _ _
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rm 4.9.7 Resove 1/4" pilot line on inside of subcover running to
( ) the air start valve.

Tag' pilot' lines for proper location (i.e., forea.
and af t) and cylinder number,

b. Both ends of tubing should be protected.

4.9.8 Remove eleven socket head cap screws securing subcover
to the cylinder head.

4.9.9 Pass lifting slings under rocker arms and connect to
overhead hoist.

WARNING

ALL PERSONNEL SHOULD KEEP THEIR
HANDS AND FINGERS AWAY FORM
PINCH POINTS WHILE LIFTING TifE .

SUB-COVER.

NOTE '

Sub-cover should be guided by
fy hand to clear valves and push

(!'' )v rods.

4.9.10 Lift subcover from cylinder head.
*/s

'

a. List subcovers removed on completion sh:st.
e/s

4.9.11 Tag subcover for proper cylinder location.

4.9.12 Repeat Step 4.9.6 and remove remaining push rods,

a. Tag push rods for cylinder location and type
(intake, exhaust).

b. Protect ends with, rags and tape.

4.9.13 "f desired, remove the oix cylinder hesd cover mounting.

studs fron the subcover, to prevent studs from being
damaged.

,
,

\ j'

~s'
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4.9.14 , Inspect any subcovers removed.
~

, . a'. Visually check subcover for evidence of valve
*4* guide blow-by (soot) . (Commitment 8996).

(1) , Record results on " Data" Sheet 7, sheet 2.

b. Clean and disassemble subcover assembly,

c. Perform a visual inspection of the subcover
*/* assembly in the web area for indications of ;

cracking.
'

(1) Record resulta e,n " Data" Sheet 7, Sheet 2.

NOTE

The following inspection is only
required on subcovers which have
the spring pins, discussed in step -

4.9.14c, installed and then only
if the rocker arm is removed from ~*

the subcover, otherwise the inspection
is not required.

.-

_( d. Perform a liquid penetrant test (PT) on the top
, s */* and vertical machined surfaces of the subcover

pedestals (connector push rod side only) for signs
of cracking at the counterbores. (Commitment
9145) -~

(1) Subcovers with pedestal cracks that extend
thrcmgh the counterbore web down to the
threads should be replaced.

i

(2) Attach PT inspection report.

e. Remove and discard or verify removed the two 5/16"
spring pins installed in the oil passage between

, , ~ . the subcover and the intake and exhaust rocker arm
J shafts. Pins are not to be reinstalled. (See

- ' Reference 6.2.7)
4.9.15 Inspect the rocker arm assemblies and push rods on any

subcovers removed, (Commitment 9003). .

|

|

O
. % -

,

|

, -
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a. ' Intake.and intermediate rocker arm assembly: .

- ele, I
- -

(1) visually inspect intake and intermediate l
rocker arm assembly [C2-390A) push rod cups.

(2) Replace any cups that have linear indications
or chipped pieces in the outer lips in
accordance with subsection 4.21 of Procedure
27562-C.

(3) Note any indications on figure of" Data" Sheet
7, Sheet 1.

(4) Document Inspection on " Data" Sheet 7, Sheet 1

2.
r ,

b. Exhaust rocker arm assembly:-

*/*

(1) visually inspect exhaust rocker arm assembly i

[02-3908) push rod cups. !
.

L L
-

,

(2) Replace any cups that have linear indications- |
or chipped pieces in the outer lip in |

' ' accordancs with Subsection 4.21 of Procedure '

- 27562-C.' i, .
-

,

(3) Note any' indications on figure of " Data"
Sheet 7, Sheet 2.

(4)- Doctament inspection on " Data" Sheet 7, Sheet
2.

c._ Inspect intake and_ exhaust. push-rods (02-390C] as
*

-*/* follows:* *

.

(1). Visually-inspect push rods and ensure that
there are no visib1'a cracks.

(2) Document on " Data" Sheet 7, Sheet 2.

(3) If a-push rod is: replace'd, ensure that they.*
.

,

are the-friction welded. type-and perform a
liquid penetrant test (PT) on the replacement
push rod to ensure no surface cracks along
the bond line between the' rod and and-the
tube.

.

(4) Attach P.T. Inspection report.
. */*

, . D
.

#k

_-________.___-___m _ _ m . . , . . . - . - , -y__-
_

--
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r~N d.L ,) _ Inspect connector push rods (02-390D) as follows:
*/*

(1) Visu' ally inspect connector push rod and
ensure that there are no visible cracks.

(2) Document on " Data" Sheet 7, Sheet 2.

(3) If a connector push rod is replaced, ensure
that replacement is the friction welded type
and perform a liquid penetrant test (PT) on
the replacement push rod to ensure no surface
cracks along the bond line between the rod
end and the tube.

(4) Attach P.T. Inspection report.
9/h

NOTE
.

.

Step 4.9.15e is not required to
be performed unless directed by .

the Maintenance Supervisor. '

e. Rocker arm shaft-to-bearing clearances (Commitment
r~x */* 9172):

(t n
(1) Visually inspect the rocker arr, shaft and

bushing.

(2) Measure the inside diamatar of rocker arm
bushings in the vertical (y-y) and horizontal
(x-x) planes, 900 apart.

(a) Measure on both ends one inch from and
of bushing.

(3) Measure outside diameter of the rocker arm
shaft in the vertical (y-y) and horizontal
(x-x) planes, 900 apart.

.

(a) Measure the exhaust shaft in two places
and the intake / intermediate shaft in
four places in locations corresponding
to those taken for the associated
bushing.

Determino maximum shaft-to-bushing clearance(4)'
at each position.

/~.
*
.

[[) -

|
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- (5) Record the measurements ~and clecrances on
(s\') */* " Data" Sheet 7, Sheet 3 for the following

rocker arm assemblies.,

..

(a) Intake rocker arm bushing clearance.

(b) Intermediate rocker arm bushing.

(0) Exhaust rocker arm bushing clearance.

f. Perform the following inspections for the rocker
arm cap screws and drive studs (pop rivets or
allen screws) (02-390G).

(1) Ensure that rocker arm drive studs (pop*

*/* rivets or allen screws) are tight and intact.
(Commitment 9003)

(a) Document on " Data" Sheet 7, Sheet 2.
.

(2) Assemble subcover assembly and ensure that
*/* proper torque is applied to rocker arm cap ' -

screws (365 ft-lbs). (Commitment 9003, 9114)

(a) Document on " Data" Sheet 7, Sheet 3.,
,

t, s

d g. List Rocker Arms and pushrods inspected on
*/* Completion Sheet.

4.9.16 Remove the intake / intermediate rocker arm assemblies on
subcovers not removed (to allow renoval of all the air
start valves),

'

a. IF the subcover assembly is not to be removed,
remove the intake / intermediate rocker arm
assembly, for the cylinder for which the air start
value is to be removed, as follows:

(1) Remove cylinder head cover.

(a). Tag'for location..

,

(b) Ensure that gaskets are . protected to
prevent damage.

,

( ):
,
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Prior to barring of the engine,
lubri'cate the engine main

'

bearings and cylinder liners
in accordance with Step 2.17:

(2) Ensure ell four intake and exhaust valves areclosed before removing push rods.

(3) IF it is not possible to have the valves
closed, relieve valve spring tension by
adjusting rocker arm adjustment nuts.

(4) IF push rods cannot be removed and the. engine
can not be barred proceed to Step (16) .

(5) Place a piece of flat metal or wrench between
the tappet adjustment nuts and exhaust rocker
webbing.

'.
(6) Using a pry bar or equivalent press down on

wrench causing exhaust rocker to rotate.

downward.

k h-- (7) Lift connector push rod out.

(8) Release exhaust rocker arm. .

(9) Tag push rod for cylinder location.
|

, (a) Protect ends with rags and tape.

(10) Rotate intermediate rocker arm and lift
exhaust push rod out.

(a) Tag push rod for cylinder location and!

as " exhaust".

(b). Protect ends with rags and tape.

(11) Place a piece of flat metal or vranch between
the tappet adjustment nuts and intake rocker
webbing.

(12) Using a pry bar er equivalent press down on'

vranch causing intake rocker to rotate
downward.

1 (x
\ l'.
'-\; ~ J *

a
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,S (13) Lift intake push rod out.
,

! /
- (14) Release intake rocker arm.''

(15) Tag push rod for cylinder location and as
" intake".

(a) Protect ends with rags and tape.

(16) Remove the two intake / intermediate rocker arm
cap screws.

(17) Pass lifting sling under intake / intermediate
rocker arm assembly and connect to overhead
hoist.

(18) Lift intake / intermediate rocker arm assembly
from subcover.

(a) Tag Rocker Arms for proper cylinder
'

alignment.
.

(19) Remove remaining push rods.

(a) Tag pushrods for cylinder location and
((,~7-) type (intake, exhaust).

(b) Protect ends with rags and tape.

(20) Remove 1/4" pilot line on inside of subcover
running to the air start valve.

(a) Tag pilot lines for proper location
(i.e., fore and aft) and cylinder
number. .

. (b) Both ends of tubing should be protected.

4.9.17 Inspect the intake / intermediate rocker arm assemblies
*/* and push rods per Stop 4.9.15 (except for Step 4.9.15f

(2)). (Commitment 9003) -

4.10 AIR START VALVES (02-359)

4.10.1 Remove all air start valves.

a. Remove the two cap screws securing the air start
valve,to cylinder head.

,
,

N J'

_
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b. Remove air start valve.
< ~]'

'
'

(1) Tag for progar location.

(2) Cover hole in head with rags.

4.10.2 Inspect air start valves.
*/* (Commitment 8989).

NOTE

Numbers in parenthesis reference
parts shown in Figure 8.

a. Disassemble the air start valve as follows:
(1) Remove cap (21) and Piston assembly (13) from

air start valve.
.

(2) Remove roll pin (12) from threaded end of
valve to allow removal of nut (11). .

.

CAUTION

7 Spring is under compression.
'

(3) Using a spanner wrench on face of valve to
prevent valve from turning, remove the
slotted nut (11) from valve stem.

(4) Remove spring washer (24), spring (25),
spacer (26) and retaining washer (23).

(5) Slide valva (2) out of housing (1), and
remove upper guide (3), spacer (10) and lower
guide (4). '

.

.

(6) Remove upper 0-ring (18), lower 0-ring (22)
and copper gasket (17) from housing.

.

b. Check air start valve as follows:
.

(1) Clean all parts.

7-~ ,

'-

*

.
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(2) Naasure inside diameter of cap in thee */* vertical (y-y) and horizontal (x-x) planes,
900 apart approximately one inch from top.

(a) Record on " Data" Sheet 8, Sheet 2.

(3) Measure outside diameter of piston in the
*/* vertical (y-y) and horizontal (x-x) planes, !900 apart approximately one inch from top. '

(a) Record on " Data" Sheet 8, Sheet 2.

(4) Determine Maximum cap-to-piston clearance
*/* fron-the readings taken in (2) and (3) above,

clearance should be 0.001 to 0.003 inch when
new. Replace components when clearance
exceeds 0.009.

(a) Record on " Data" Sheet 8, Sheet 2.
4

(5) Visually check the following components fo'r
*/* signs of obvious wear, for corrosion and -'

document on " Data" Sheet 8, Sheet 2.

(a) Valve steam

h (b) Lower guide inside diameter, outside

.

diameter and rings

(c) Upper guide inside and outside diameter
~

(d) cap inside diameter

(e) Piston outside diameter

(f) Housing inside diameter

(6) Visually check valve and seat for pitting.
-

*/*.

(a) Document on " Data" Sheet 8, Sheet 3.
~

- .(7) Imp the valve and seat to polish seating
surfaces.

- (8) Blue the valve to check for valve or seat.

*/* imperfections.
.

(a) Document results on " Data" Sheet 8,
_.

Sheet 3. -

Ov
_

_ _ _ _ _ _ _ _ _ - _ _ . _ _ _ _ . . _ . _ _ _ _ _ . _ . _ _ _ . _ _ - _ _ _ _ _ _ _ _ e
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O, e.. Reassemble air start valve as follows:
ele

(1) Coat.all surfaces with a light coat of engine !
oil prior to reassembly.,

(2) Install lower guide (4) with rings installed,
spacer (10) and upper guide (3) on valve
stem.

(3) Insert valve into housing ensuring that the
ring gaps on lower guide are 1800 apart.

(4) From topside of valve, install spacer (26),
retaining washer (23) and spring (25) on

lvalve steam.

(5) place spring washer (24) on top of spring and
compress spring sufficiently to allov

'

engagement of slotted nut (11) on valve stem.

(6) Use a spanner wrench on valve head to prevent
valve from turning. Tighten nut until the

'

valve, guides and spacers become solid.

( (7) Advance nut until roll pin hole aligns with
next slot.

(8) - Install roll pin (12).

-(9) Install piston (13) in cap (21) .

(10) Place cap on valve assembly and temporkrily -
'

secure with wire or tie wraps until ready for
installation. .

4.11 CYLINDER READS (02-360A), CYLINDER-HEAD VALVES
(02-3605)

4.11.1 IP any cylinder. heads are to be' removed, perform as
follows.a(Remove at least two cylinders head if it was*

determined:in Step 4.5.4b that 490 equivalent-engine
hours at 1004 load has been exceeded since last block
top-inspection. Also see Step 4.5.41)2

' ~

Disconnect intake elbow by removing six-cap screwsa.
on cylinder head and eight cap screws on manifold.*

(1) Remove intake elbow and tag.

.-

.

-,+--r- - - ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _.
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(~ (2) All cap screws for elbows should be bagged
(_3) and labeled as to location.

'

.

NOTE*

Blank flanges may be made from
plywood, sized to cover the hole.

b. Install blank flange on air intake manifold to
prevent debris from entering,

c. Disconnect air start line by removing 4 cap scraws
and Dresser coupling.

(1) Remove and tag for proper location.

(2) Protect ends from damage and to prevent
debris entering. .

d. Disconnect jacket water cooling piping by removing
four cap screws and Dresser coupling. -

(1) Remove line and tag for proper location.

,(!,e y (2) Protect ends from damage or from debris
, i/ antering.'

| e. Disconnect exhaust elbow by removing four cap
screws.

f. Remove the four cylinder head nut covers.

| g. Install reaction post on injector studs and torque
I to 80 ft-lbs, if reaction post required.
I

h. Using a Muntz PT-7,. or equivalent, power vranch
remove the head nuts in a crisscross pattern. (See
Figure 3)

i. Remove cylinder head nuts and washers.
,

| j. Remove reaction post.

j .k. Attach cylinder head lifting fixture as shown in
' Figure 4.

1. Torque lifting fixture nuts to 80 ft-lbs.

em

,

.

1
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a. . Attach to overhead hoist and lift head from
73 -*Le cylinder block. List cylinder heads removed on
!, j completion Sheet. -

,

Tag head As to original location and recordn.
*/* foundry number and casting date from side of head

on " Data" Sheet 9, Sheet 1.

o. Ensure that grommets are removed, tagged and saved
for reassembly.

p. Cover cylinder bore with plywood covers.
g. Protect cylinder head studs with caps OR studs may

be removed if desired.

r. Prior to barring of the engine, lubricate the
engine main bearings and cylinder liners in
accordance with Step 2.17.

.

s. Bar engine over until piston is at bottom dead
center. -

(1) Clean upper portion of cylinder bore.
'

(2) Clean carbon from cylinder liner usingh~3p- solvent and flexible blade putty knives if'"
necessan,

t. Cisan gasket surfaces of engine block and cylinder
head.

NOTE

Steps 4.11.2a, b, and e are not
to be performed unless directed
by the Maintenance Supervisor.

4.11.2 Inspect cylinder heads removed,
i
R. Measure valve to guide clearance as follows:

.(Commitment 9367).:-
, ,

.

(1) Remove wedges, retainers and springs.

(2) Lay cylinder head on its side with valve axis
in horizontal plane.

.

"

(h
_

, ev .
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(3) Leave a wedge on valve stem and push valve:() J. out until stopped by vedge hitting guide.

(4). Position a dial indicator as shown in figure
on " Data" Sheat 9, Sheet 3 so that spindle of
indicator is bearing against side of valve
head on the A-A axis.

(5) Zero the indicator, then apply sufficient
pressure by hand at a point diametrically
opposite the spindle to move the valve in the
guide.

(6) . Record deflection on " Data" Sheet 9, Sheet 3.
*/*

(7) Repeat above process in the B-B axis, record
*/* on Data Sheet 3, sheet 3.

b. Measure valve head thickness as follows: *

(Commitment 9367)
'.

(1) Remove valves from head.

(2) Measure valve head thickness as shown in
( g_, Figure on " Data" Sheet 9, Sheet 3.

'

(3) Record above measurement on " Data" Sheet 9,
*/* Sheet 4.

Visually check intake and exhaust valve, discs,c.
*/* stems and seats for the following: (commitment

9367)

(1) Wire drawing,

, (2) Pitting, '

(3) Distortion,
'

(4) concentricity,
'

(5) Any other abnormal condition.

(6) Record results on " Data" Sheet 9, Sheet 4..

d. Visually check valve springs (02-360D] as follows
(document on " Data" Sheet 9, Sheet 4):

( y/o
.

_

Q
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' '

(1) Ensure no cracks in springs.

\ ') , g
'

' "
(2) Er suxe that springs are proper type (i.e., No
*/* gr.sy springs with brown stripes or black |

springs with a white stripe). (Commitment |
11075) l

i

Visually check cylinder head combustion surfaces,e.
*/* valve seats (not required unless head

disassembled) and gasket surfaces (document on |

,

" Data" Sheet 9, Sheet 2). (Commitment 8991)
|

f. For any replacement heads ensure the following |
tests have been satisfactorily completed. (Attach |
NDE inspection reports.) |

(1) Perform a liquid penetrant test (PT) of the !
*/* valve seating surfaces. |

'

(a) No cracks allowed in the seating |

surface. '

.

1

(b) Pin holes that do not exceed 1/32"
diameter numbering 3 or less in one
surface and not closer than 1/8" to each,

( other, are acceptable.

(2) Perform a magnetic particle test (MT) on the
*/* fire deck area excluding the valve seating

area. See Acceptance Criteria 5.3.

(3) Determine the thickness of the fire deck area
*/* by performing an Ultrasonic Test (UT) at six

locations, seu Figure 5. Nominal fire deck
thickness is 0.500": minimum thickness is
0.400".

'

(4) Perform a liquid penetrant test (PT) on the
*/* blended radius between the valve head and

valve stem of the intake and exhaust valves.
No cracks allowed at the blended radius.

(5) Ensure that the cylinder head has not had a
*/* through wall weld repair in the area of the

injector port (repairs made prior to October,
1984). Document on " Data" Sheet 9, Sheet 2., ;

g. Reassemble cylinder head, installing all wedges,
(~T . */* retainers and springs if head disassembled.
Lfs

Rif ,

1

|

1
.

_ __ _
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p 4.12 FU1L INJECTION PUMP (02-365A)
V

4.12.1 Banove at least one fuel oil injection pump to be used
as a representhtive sample,

n. IF review of data of Step 4.5.4h indicates a
possible problem with a pump (s), uma that pump for
sample.

b. Do not select pump previously inspected unless
operating data dictates need for inspection,

c. IF this is the case, select at least one
additional pump not previously inspected.

4.12.2 Ramove pump (s) as follows:

a. Disconnect 1/4" fuel recirculation line from 'het
injector pump and the header.

.

(1) Remove the line. .
,

.

(2) Tag for location.

(3)' Prw "ct both ends.

.h
b. Remove 'al supply line from supply header to fuel

injectiv.. pump.

(1) Tag for location.
,

(2) Protect both ends.

c. Protect fittings on the injection pump,

d. Remove cover for timing window on side of pump to
check position of pump.

a. IF engine is barred during fuel pump removal,
lubricate the engine main bearings and cylinder
liners in accordance with step 2.17.

f. Position piston at TDC to relieve pump spring
*pressure.

g. Remove cap screw at pump arm and allow connecting
arm to drop.

n.
Ml)

.

4
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h.* Remove four nuts on pump base in a crisscross

(O pattern to allow spring pressure to be slowly*

> releasad.-

1. Pull pump and tag for location.
*/*

.

(1) Record serial number on " Data" Sheet 10,
Sheet 1.

j. Replace timing window cover and store pump.

k. IF pump shima arap removed, wire together and tag
for cylindur location.

1. Remove pin-and-deflector from the top of fuel,

tappet assembly and tag for proper location.
'

m. Cover opening in pump base assembly with plywood 'n
or metal cover and secure in place. V

. ,

4.12.3 Disassemble, the fuel injection pump (s) removed.
(Commitment 9169). '.

NOTE

(' Figure 5 is a sectional
drawing of injection pump.' s -

a. Place pump in a soft jaw holding device,

b. Remove bleed screw, gasket, pressure screws and
copper gasket from pump housing.

c. Remove timing window cover if necessary,
'

d. Invert pump and using Compression Tool, press down
plunerer follower and insert a 1/8 inch diameter
pin ;.n the hols in pump flange.

,. e. Remove lock ring, again press follower down, and
remove, pin. -

.

f. Remove plunger follower.

g. Remove lower spring pltite from plunger and
carefully remove plunger from barrel.

.

'

.

1

-

- - - --- --- _
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h.; Carefully submergs plungsr in spindle oil.

.' NOTC
,,

A fabricated puller may be
used as shown in Figure 7.

i. Remove plunger spring, control sleeve, and upper
spring plate.

j. Secure pump in holding device in upright position.

k. Loosen and remove flange screws, flange and
delivery valve holder.

CAUTIONS

a. When handling either the
the delivery valve holder
or delivery valve assembly *

, parts, extreme care should .,

be taken to prevent damaging
their precision lapped
surfaces.

,

,

(~ b. The parts of delivery valve
assembly are mated. DO NOT
mix the parts of various
assemblies.

1. Pamove delivery valve spring, delivery valve stops

and valve of delivery valve assembly,

n. Remove pre-formed packing.
,

n. Using Delivery Valve Puller, remove delivery valva
from assembly body.

ei operata Puller as follows:

* 1- (1) Turn four-pronged knob of the 11-5735 Puller
'

to extreme and of threaded shaft and raise*

U-shaped support up against knob. j

j
~

.

- - . . . . . - - - - - _ - - - . - - . - _ - - - - . - - _ . . - - - - . - - - _ _ . - - - - - - - - . - . . _ . - _ . . - - . - - - . _ . . - - - , - - _ - - - . - . - _ . - - - . - - - . _ - . - _ . _ - . _ - - - - - - - _ _ . - - - - - - - _ - _ . _ . _ _ _ -
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. . . . NOTE
'

Top of brass bushing has a'

scribe mark on its top surface-

and one end of U-shaped support
also has a scribe mark. During
installation, these marks should
be on opposite sides.

(2) Lower shaft thru valve chamber and bushing
into valve chamber.

(3) Rotate bushing 1800 to bring its scribe mark
to same side as scribe mark on support. )

(4) Rotate knob until delivery valve body is free
and remove puller.

,

.

p. - Remove barrel locating screw and washer.
.

g. Remove barrel from pump and submerga in spindle |
oil.

. ,

;

-r. Remove control rack locating screw, washer and ;
control rack.

( '

4.12.4 FUEL INJECTION PUMP CH'8CKOUT
|

a. Pressure Screw (Refer to Figure 8). {

(1) Replace any standard pressure screw showing I

signs of erosion to a depth of 0.020 inch I
below original surface. (Commitment 9169)

i

(2) I'F pump utilizes a carbide insert pressure
screw, do not. replace-screw until erosion
reaches.a depth of 0.100 inch below original

'

surface. '

'

Delivery Valve Holder $ssembly,, !
b.-, ,

,

(1)- Carefully examine flat lapped surface of k
' ' '

delivery valve holder for. nicks, scratches,
corrosion or other contamination.

(2) Repair or replace as necessary.
,

t

Ou ,

-

.

9

'

v--_---2.w'.----.--,m __ c-,4._ ,m.#.er-mw.,mt.,,2-- ,,~,--me-...m_%,,,.r,vry..-.c,,--,,_, .,v-rw-,wy,,,3--~~ww..,mm,, it,-...w.v-,-e,--,-w., .v,,.y
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f ')- c. Delivem Valve Assembly
v

(1) carefully examine each side of delivery valve
body"for nicks, scratches, corrosion or other
contamination. -

(2) Repair or replace as necessary.

(3) Minor blemishes Psy be removed by lightly
lapping with 11-5325 Yellow Rouge or similar
product.

d. Barrel

(1) carefully examine barrel for nickr,
scratches, corr >sion or other contamination.

(2) Check port openings on inside of barrel for
chipping. *

,

(3) IF chipping exists on either top or bottos of
ports, discard plunger and barrel assembly. *

_ (4) Slight chipping on sides of ports is
, / ,' acceptable.
L:ij

,

(5) Repair or replace as necessary.

6. Plunger follower

(1) Check plunger follower for wear at points of
engine tappet and plunger contact.

(2) In time a depression will wear in follover
surface. This depression should not exceed a
total depth of 0.015 inch.

(3) Repair or replace as necessary.

f. Plunger

(1) Check plunger button thickness as shown in
Figure 9. Minimum thickness should not be
less than 0.302 ir.ch.

(2) Pitting or erosion of plunger is permissible
if eroded area is not too close to upper or
leading edge of metering helix.7.

i n
u *
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r^3 (3) Discard any plunger with severe erosion
(' '') approaching helix as shown on plunger A,-

Figure 10.
*

.

(4) IF plunger and barrel assembly are replaced,
re-calibrate pump.

g. springs
.

(1) Check for breaks, cracks or severe rust.

(2) Replace as necessary. .

h. Control Sleeve

(1) Check teeth for signs of excessive wear.

(2) Repair or replace as necessary.
.

i. Control Rack

(1) Check teeth and guide surfaces for signs of '

excessive wear.

{s ~ (2) Repair or replace as necessary.
''

j. !!ousing

(1) Check passage which contains control rack for
wear.

(2) Repair or replace as necessary.
k. Deliver / Valve Guide or Stop

,
,

(1) Check for signs of wear.

(2) Replace au necessary.

. 1. . Flat Lapped surfaces
.

(1) Check for flatness using a monochromatic
light and optical flats.

(2) Flat lapped surfaces should be flat within
two light bands.

(3) Repair or replace as necessary,
;m,
\ ]*
's_-'

.

- -- -
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4.12.5 FUEL INJECTION PUMP REASSEMBLY

a. secure pupp housing vertically.

b. Position' control rack in housing so teeth face
toward center of pump.

c. Install lock washer and control rack locating
screw and ensure that screw enters rack locating
groove.

d. Insert barrel in pump housing and check to assure
that locating groove is aligned with locating
screw hole.

e. Install lock wacher and locating screw.

f. Check to see that barrel is free to move
vertically. . .

g. Invert pump. .

,

NOTE

p When installing control sleeve,
qg internal pump timing is involved.

h. Install sleeve so tooth directly under timing
groove meshes between the two teeth that are
indicated by timing dot on control raca.

1. Position upper spring plate and plunger spring.

j. Carefully start plunger into barrel.

NOTE

step 4.12.5k will properly
locate metering helix with
relation to spill ports,

,.

k. Turn plunger so that marked and of crossbar will
go into control sleeve slot that has a-mark
adjacent to it.

1. Check backlash between plunger, control sleeve and
control rack.

O.3.

|

- . - - _ . - - . . . . - - - . - . - . . - . - - - - - - - - - - - - - - - - - - - - - - -
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(1) To check backlash, hold plunger steady while,,

( ') attempting to move control rack back and
~

i_/ forth. Backlash should not exceed 0.020
inch.* -

m. Replace worst worn parts until backlash is less
than 0.020 inch.

position lower spring plate on and of plunger.n.

o. Align plunger crossbar with slots in control
sleeve.

p. Fit plunger follower into housing,

q. Using compression tool or other suitable method,
press follower down and insert pin in hole in
housing flanga to hold follower.

(1) IF follower will nct push down far enough, it
indicates that plunger creenbar did not anter
contral sleeve slota. '

r. Install lock ring so that its opening is about 3/4
inch from removal groove,

~# u. Release follower by pressing it down and removing
pin.

t. Install delivery valve assembly in pump housing,
u. Lubricate and install pre-formed packing.

,

v. Install delivery valve spring and delivery valve
stop.

v. Place delivery valve ho!. der and delivery valve
flanga on pump being sure to pilot spring and stop
correctly in cavity of delivery valve holder.-

'x. Lubricate screws with lubricating oil and assemble- *

flange to housing, finger tight.

y. Gradually tighten delivery flange screws to ?O to
25 ft-lbs in sequence shown in Figure 11.

.

/ h

. ,) '. . , ,
1 <-!

.
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s. Finish tightening screws to 47 to'53 ft-lbs in() *Z* same seguance. Document on " Data" Sheet 10, Sheet
2.

..

an. Install pressure screw and copper gasket in proper
outlet of housing.

bb. Install bleed screw and gasket.

Install timing windov gasket, cover, securingcc.
screws and washers.

dd. Fuel injection pumps inspected.
b]t

4.12.6 IF abnormal wear or damage is found in pump (s)
inspected, choose at least two other pumps for
inspections.

a. IF wear or damage is found in either of the two '

additional pumps, inspect all pumps per Steps
4.12.3 through 4.12.5. (Commitment 9169)

,*

4.13 CAMSHAFT (02-350A) AND TAPPET ASSEMBLIES (02-345A, B)

( NOTE

Steps 4.13.1, 4.13.2, and
4.13.3 are not required if
inspections were performed
at EOC1.

4.13.1 Inspect all cams as follows. (Commitment 9179):
,

s.- Remove 1 covers over right an/or left bank can
shafts.

,

b. Check cams (02-350) as follows (Document on
*/* " Data" Sheet 11, Sheet 1):

'
'

(1) Visually check can lobe surfaces for signs of,

;- cracking, pitting or spalling. (commitment
*

'

'

9179)

! (a) Any signs of cracking, pitting cur
! spalling should be evaluated by
| Engineering. Signs of spalling should
L result in Lamediate replacement of the

Can.

O..
..

9

-
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('l :.. NOTES/t
- a. . Cats and camshafts are

untch-marked during .

manufacturer.

b. Circumferential marks locate
the cams longitudinally.

c. Longitudinal marks locate the
'

cams circumferentially.

d. Cams have a scribe mark on the
side of the cam which passes
through the center of the hole
in the side of the cam.

e. ruel cams may not align
exactly with marks on cam -

shaft due to fact that they '

have been set in the field
to achieve correct fuel

'

timing.

, (2) Ensure that came are located properly on the
camehafts.

.

4.13.2 Check all intake and exhaust tappet assemblies as
follows and document on " Data" Sheet 11, Sheet 1
(Commitaunt 9356):

a. Visually check tappet roller assemblies.
4/4

b. Ensure that can rollers are free to rotate.
*/* (Connitment 9356)

c. Meassure tapnet roller clearances by unloading
*/* tappets, positioning dial indicator to measure

tappet travel, inserting pry bar (taking care not.

to damage roller) between tappet roller and tappet
-

(see Figure 12), exerting slight upward force on
tappet while maintaining roller against cam.
(Ccanitment 9356)

! (1) Record amount of tappet movement on " Data"
| Sheet 11, Sheet 1.

| p). -

<

|
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(2) If movement exceeds 0.612 inch, roller should

be disassembled and individual.

roller-to-roller bushing, roller
bushing-to-pin bushing and pin bushing-to-pin.

clearances mease. red and compared to Appendix
III of Reftranc's 6.1.1.

4.13.3 For any fuel tappets that have the fuel injection pump
*/* removed, check assemblies per Step 4.13.2. (Commitment

9356) .

4.13.4 Check camshaft thrust clearance as follows, if
accessible (ie. if doors are removed for other
inspections):

1

a. Insert'a pry bar in a position that will force the
camshaft toward the rear.

b. Measure thrust clearance with a dial indicator. I

*/* Record clearance on " Data" Sneet 12, Sheet 1. -

4.13.5 Replace can covers and torque bolts in accordance with'' l

*/* Table 1.

4.14 GOVERNOR DRIVE (02-411A), GOVERNOR DRIVE COUPLING

((s') (02-4115), GOVERNOR (02-415A)
;

-

NOTE

Visual inspection of governor
drive and shaft is required for

.

engines which had less than 750
hours at initial inspection."
(Reference 4.14.2a and b.)

| 4.14.1 Remove or verify removed the governor and governor
i drive housing as follows:

a. Remove or disconnect the extensible link and fuel
rack actuator arm from governor.

.

.

(1) Tag and store.-

1

b. Disconnect the electrical cable from the governor.

(1) Protect and of cable.

,
%/ .

i

| -

.

_, __.-_y _
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O' e. Disconnect the jacket water supply and return
lines from the governor cooler.

,

(i) Protect both ends of tubing.

(2) Tag for location.

d. Drain the oil from the governor,

Disconnect the tubing between the governor and the 'e.
booster servo mounted on the governor drive
housing.

,

(1) Tag for location.

(2) Protect both ends of tubing.
f. Disconnect the air tubing from tha booster servo.

,

(1) Protect end of tubing.

g. Remove the booster servo from the governor drive. '

housing.

(}' (1) cap the oil lins connection to prevent the
oil from spilling out.s

(2) Plug the air line connection.

h. Remove the governor drive coupling inspection
plate.

|

1. Remove the-4 cap screws from the governor base.

| j. Lift the governor off of the governor drive
housing., -

!

(1) Store the governor upright on blocks to
prevent damaging governor drive shaft.

,

I k. Replace inspection plats and cover hole in top of
'

-

governor drive housing with tape'unless housing is
to be removed.

1. IP required, remove governor drive housing from
gear case as follows:

.

. .

e

,r --- r , y ,, v.-- , ,,,-,-.----g- - - - - ,.n- , .a - - ~ ~ - - - , - - - aw-., ,-,-, +
-
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-I (1) Remove three cap screws from the inserts of
the flexible element of the drive coupling,

sect;, ring it to the lower coupling hub.

(3) Remove the governor coupling and drive
coupling assembly from the governor drive
housing.

(3) Remove the cap screws securing the governor
drive housing to the gear case and remove
governor housing.

'(4) cover opening in gear case.

4.14.2 Inspect governor drive and housing as follows
(commitment 9011 and 9009):

NOTE
'

Figure 13 identifies parts.
..

a. Remove the governor drive assembly as follows:

(1) Check governor driver-to-idler gear and
( */* governor drive-to-driven gear backlash in
t accordance with Procedure 27592-C.

(a) Bushing should be replaced if backlash
exceeds 0.012 inch.

(2) Disconnect the governor drive lube oil supply
ing.

(3) Remove the lube oil spray tubing to the
governor drive gear-to-driven gear.

. (4) Reseve the six cap screws securing the
governor drive bracket to the cre.nkcase.4

L Y-
1, (5) Remove the governor drive assembly from the|

gear case..

(6)- clean the governor drive assembly.

; b. Disassemble and inspect the governor drive as*

follows:
,

a
_

e - . ,- .-.-,v m-. , - - - - - - - . . , - - - . - - - - . . - -
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O~
b- (1) Measure the governor drive horisontal shaft

end play by placing a dial indicator on gear
~

or shaft and manually mcVing the shaft.

axiany.-

(2) Record the "As Found" reading on " Data"
*/* sheet 13, sheet 2.

(a) End play should be 0.005 to 0.003 inch
1

when new. I
:

(b) Bushing should be replaced when end play!
exceeds 0.010 inch. |

(3) Measure the governor driven vertical shaft :
! and play by placing a dial indicator on gear i

or shaft and manually moving the shaft
axially.

.

(4) Record the "As Found" reading on " Data"
*4* sheet 13, sheet 2. *

.
,

(a) End play should be 0.005 to 0.003 inch
. when new..

U]"
2 p

(b) Bushing should be replaced when and playi
exceeds 0.010 inch.

(5) Remove the taper pin from the governor drive
gear (the smaller of the two gears on the
horizontal shaft).

(6) Remove the governor drive gear.and key from
the horisontal shaft.

(7) Remove the horlauntal shaft from the bushing.

(8) Visually check the nhaft, gears and bushing.
*/*

,

(a) Document on " Data" sheet 13, Sheet 2.-

(commitment 9009)
.

(9) Measure the shaft-to-bushing clearances.

-
.

O

y
1

4

, , . - , , - - . , , - -.m- ,,,.&,- -- , -,m- - - - - - - - - - - - -=~-~-r ~ - - - - - - - - - - -
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O' . (a) Measure the inside diameter of bushing
intheverticalfy-y)andhorisontal

''

(x-x) planes, 90 apart..
,

(b) Measure on both ends 1/2 to 1 inch from,

and of bushing.

(10) Measure outside diameter of the shaft in the
vertical (y-y) and horisontal (x-x) plancs,
900 apart in two places in locations
corresponding to those taken for the bushing.

(a) Determine maximum shaft-to-bushing
clearance at each position.

(11) Record the measurement and clearances on
*/* " Data" sheet 13, sheet 2. (see step

4.14.2g(5))
,

(12) Remove the taper pin from the governor diiven '
gear (on vertical shaft). -

,

(13) Remove the governor driven gear and' key from
the vertical shaft.

i

(14) Remove the vertical shaft from the bushing.

(15) Visually check the shaft, gear and bushing.
*/*

(a) Document on " Data" sheet 13, sheet 2.

(16) Measure the shaft-to-bushing clearances in
accordance with step (9) and (10) .

(17) Record the measure and clearances on
*

*/,*, " Data" sheet _13, sheet 2. (see Step
4.14.2a (1) )

e. check the vertical shaft flexible coupling as
*4 *, follows: (commitment 9011)

'

.

,

(1) Check coupling lower hub for tightness on
vertical shaft.-

(a)- IP hub is loose perform Step 4.14.2d.

f

O
t; -

.
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(2) check coupling upper hub for tightness on
governor coupling adapter.

(a) '.IF hub is loose perform Step 4.14.2e.
(3) IF neither upper or lower tub is loose

proceed to step 4.14.22.

d. IF the coupling lower hub is loose or a new i*/* coupling lower hub is to be installed, perform the '
following

(1) Remove setscrew in hub.
f

(2) Remove hub and key.
,

(3) Clean lower hub, key and vertical shaft.

(4) check mating surfaces of hub, key and shaft. '

(5) Prepare mating surfaces of hub, key, setscrew
and shaft with Iactite safety solvent No. 745-
or equivalent. *

{_
(6) Coat nating surfaces of shaft, hub and key

with Loctite 609. (Commitment 9011)

(7) Install hub and key on shaft.

(8) Liign top of hub flush with top of vertical
shsat.

:

(9) -Install setscrew with Imetite 609.
e. IF the coupling upper hub is loose or a new.

;
*/* coupling upper hub is to be installed, perform the

following: -
. ..

(1) Remove flexible element from hub by removiny'

the three cap screws.-

.

. -

(2) Remove setscrew in hub.-

(3) Remove. hub and key. :

(4) clean upper hub, key an'd governor coupling
adaptor.-

\
.

'

d
.

4

, - . = - _ . . - . . . - _ . - _ = _ = - _ . . - _ _ . _ _ . - _ . - - - - - . . - . . . . . . -
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(5) Check mating surfaces of hub, key and--

( governor coupling adaptor.,s

#'w/ (6) Prepar.e' mating surfaces of hub, key, setscrew,

and governor coupling adaptor with Loctite
safety solvent No. 745 or equivalent.

(7) Coat mating surfaces of governor coupling
adaptor, hub and key with Loctite 609.
(Commitment 9011)

(8) Install hub and key on governor coupling
adaptor.

(9) Insert governor coupling adaptor through hub
until the end of the adaptor extends 15/16
inch past hub face.

(10) Install sotscrew with Loctite 609.
f. Assemble the governor drive as follows: -

(1) Clean horizontal shaft and bushings.
(2) Coat shaft and bushing with engine oil.
(3) Insert shaft into bushing.(,,\

\_) (4) Install gear and key on shaft.

(5) Install taper pin in gear with Loctite 609
and stake in two places. (Commitment 9011)

(6) Repeat Step 4.14.2b(1).

(7) Record as " Final" reading on " Data" Sheet 13,
*/* Shaet 2.

(a) End play should be 0.005 to 0.003 inch
when new.

(b) Bushings should be replaced when end
play exceeds 0.010 inch.

(8) Clean vertical shaft and bushings.
(9) Coat shaft and bushing with engine oil.

(10) Insert shaft into bushing.

p

*
um
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(11) Install gear and key os shaft.

(12) Install taper pin in gear with Loctite 609-

and utake in two places. (commitment 9011),

(13) Repeat Step 4.14.2b(3).
.

(14) Record as " Final" reading on " Data" Sheet 13,
*/* Sheet 2.

(a) End play should be 0.005 to 0.003 inch
when new.

(b) Bushings should be replaced when end
play exceeds 0.010 inch.

g. Install the governor drive as follows:

(1) Ensure mating _ surfaces of governor drive and
crankcase are clean. -

i

(2) Install the governor drive to the crankcase''
! aligning with the existing dowels.

(3) Attach with the six cap screws and locking
*/* taba.

(4) Torque cap screws to 30 ft-lbs.
,

*/*

(a) Band-lock tabs to secure cap screws.

(b)- Record on " Data" Sheet 13, sheet 3.
|

(5), check governor drive-to-idler gear and
*L, governor drive-to-driven gear backlash in

accordance with Procedure 27592-C.

(a) Bushings should be replaced if backlash
exceeds 0.012 inch. -

,

- . .(6) Install the--lube oil spray tubing to the..

governor drive gear-to-driven gear.- .

(7) connect the governor drive lube oil supply
tubing.,

I

h. Install the governor drive' housing as follows:
i

h

t,g--
~

,

l

, , - ,. , , . . , . - , - , , _ . . , , , , , - - , , ,,-..--_,.,,-~,.-,,.,-,,-.-..-.-..-..,,,m_. ,.----._.~,~...m,_,-,,mm.-.-.m,---,-=
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l(1) Ensure nating surfaces of governor drive-

housing and gear case are clean.
.

(2) Install the gcVernor drive housing to the
gaar case.

(3) Align with the existing dowels.

(4) Attach with the twelve cap screws. '

(5) Torque cap screws to 30 ft-lbs.
6ft

(a) Record on " Data" Shest 13, Sheet 3.

i Check the angular alignment of the governor.

adaptor plate to the governor drive as-follows:
;

(1) If the adaptor plate has been removeda

(a) Ensure mating surfaces of adaptor plate
and governor drive housing are clean.-

,
. ,

(b) Install adaptor plate to governor drive ,

housing.

j (c) Align with existing dowels. :.
,

(d) Attach with the four cap screws.

(e) Torque cap screws to 30 ft-lbs and
. .Z*, Yeoord on " Data" Sheet 13, sheet 3.*

(2) . clamp a dial indicator to the lower hub of
the vertical shaft coupling with the dial !indicator button contacting the top face of
the. adaptor plate at'a 2-1/2" radius. :

. . (3) Prior to barring of the engine, lubricate the- )

engine main bearings and-cylinder-liners in-
accordance with step 2.17.-

. . . . .. . ....

(4)- Bar the engine over to sweep the adaptor-

t

plate mounting face.-

(a) Total indicated runcut (TIR) should not
exceed 0.087 inches. !-

.

(b) The 0.047 inch TIR la based on a 10
misalignment with a 2-1/2" radius dial
indicator sweep.

.,
-

,r,-,,.v-.- e v --ner .,,c-,~ ,...--w,.,ew w w. , ,, , - , , - ,,wr.r-- ,--,,v - w .-.%.- .+,_.,,,,.w-m, . - - . - , -,,w- ,, , - . . ..% --,eg.., -- . .-,..c-wa-
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(5) Record "As Found" TIR on * Data" Sheet 13,
; */* Sheet 4.,,

: (6) IF t[he angular alignment is greater than
4

0.087 inch (10) the cause of the misalignment'

must be determined and corrected and then
repeat Steps 4.14.2i(2), (3), (4) and (6) .

('7) Record " Final TIR" on " Data" Sheet 13, Sheet
*/,,*,, 4.,,

j. Check the axial alignment of the governor adaptor
plate to the governor drive as follows:

'

(1) clamp a dial indicator to the lower hub of
the vertical shaft coupling with the dial
indicator button contacting the pilot
diameter of the adaptor plate.-

.

(2) Bar the engine over to sweep the inside
diameter of the adaptor plate.

,
,

(a) Total indicated runout (TIR) should not
exceed 0.029 inches.

) (3) Record the "As Found" TIR on " Data" Sheet 13,
*/* Sheet 4.

(4) IF TIR is greater than 0.029 inches, remove
dowels from adaptor plate, loosen bolts and
adjust to obtain an offset less than 0.014
inches (offeet is equal to 1/2 TIR).

(5) Torque bolts to 30 ft-lhe and re-dowel
*/* adaptor plate if moved in Step 4.14.2)(4).

.

(a) Record on " Data" Sheet 13, Sheet 3., ,

(6) IF adaptor plate was moved in Step
,

4.14.2j (4), repeat Steps 4.14.2j (1) , (2),. . . . .
.

(4), (5) and (4) ..

(7) Record Final TIR on " Data" Sheet 13, Sheet 4..

*/*
|

L '4.13 dN55fiiD GOfrMn K ANU MdK,85Uki OxiYa (02-eiois) AND'

OVERSPEED TRIP DRIVE COUPLING (02-410C) 3

'4.15.1 Remove or verify removed the overspeed governor drive |
assembly as follows:.

I

9

.-- . . - , _ . . . .-,... _.. .,~.. ,. _ m .,,m.-,.-_m,._._m,,,m. ,_,..-~.m. ,..,,,..,.,m-, ,, ,-,-.-<-v .,v-.-
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a. Remove fuel oil booster pump suction and discharge
tubing.

(1) Tag or location.

(2) Protect both ende.

b. Disconnect magnetic pickup wiring (two circuits)
from overspeed governor drive assembly.

c. Disconnect the pneumatic tubing from the overspeed
trip valves.

(1) Protect end of tubing.-

d. Disconnect lube oil supply and drain tubing from
overspeed governor.

*

(1) Protect ends of tubing.

e. Ramove the 2 inch lube oil line (lube oil supply ',
to turbocharger and rocker arm header) to allow
removal of accessory drive assembly.

(1) Tag for location.y

(2) Protect ends of line.

(3) Place blind flanges on the flanges, where
line was removed.

'

NOTF

overspeed governor assembly
and adaptor plate must be -

removed es an assambly since
coupling will not fit through
the opening in the adaptor
plate.

. . ..

'f. Remove overspeed governor assembly, fuel oil
*/* booster pump and adaptor plate as an assambly from

the gear case.
.

g+ Cotrap wening in ggu sago-

I.; ';y

4.15.2 Remove the accessory drive assembly as follows:
*/* (Commitment 9006, 9183)

,; a. Disconnect the lube oil tubing from the accessory
,f. drive assembly. - -

- - , _ - , - - - - _ - - - - - - . . - - - , - - , - - - - , - - _ _ _ - - - - - - . - - - - - - . . _ _ _ _ _ _ _ _ _ _ _ _ , , , _ _ _ _ . _ _ , . _ _ _ _ _ _ _ _ , _ _ . _ _ _ _ _ _ _ _ _ _ , _ - - - - - - - , _ - - - - _ - - - - . - - - - _ . - _ _ - - - - _ - - - - - , - _ _ - - - - - - _ _ _
-
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.

(~] b. Ranove the four cap screws securing the accessory
(/ drive bracket to the cylinder block._

Remove th'd accessory drive assembly from the gearc.
case.

d. Clean accessory drive assembly.

4.15.3 Disassemble and check the accessory drive as follows:
(Commitment 9006, 9183)

a. Remove the taper pin and setacrew from the
accessory drive coupling.

b. Check that coupling is tight on shaft.

c. Remove the coupling and key from shaf t.

d. Measure the accessory drive shaft and play by
,

placing a dial indicator on gear or shaft and
manually moving the shaft axially. .

e. Record the "As Found" reading on " Data" Sheet 24,
*/* Sheet 2.

k) (1) The and play should be 0.010 to 0.008 when
new.

(2) Buchings should be replaced when and play
exceeds 0.020 inch.

f. Remove the groove pin from the thrust collar.

g. Ramove the thrust collar from the shaft.

h. Mark the thrust collar for correct orientation on
reassembly.

1. Remove the shaft from the bushing.

J. Visually check the shaft, gear and bushings.
*/*

(1) Document on " Data" Sheet 14, Sheet 2.

k. Measure the shaft-to-bushing clearances on both
sade er.e inch !?se end af bushing, McE50ee the
inside diameter of bushing in the vertical (y-y)
and horizontal (x-x) planes, 900 apart.

O
_ ,/

__ ,_/
.



*
.

enocaouns no, Lavisio n g g(, PAos wo.
VEGP 28713-1 / //' 79 Of 391

>|M/90
~. '

.
,

_ _

O *

1. Measure outside diameter of the shaft two places
in locations corresponding to those taken for the
bushing in the vertical (y-y) and horizontal (x-x)
planes, 90o apart.

Determin. maximum shaft-to-bushing clearance atm.
each position.

n. Record the measurements and clearances on Data
*4*, sheet 14, Sheet 2.
,,

(1) Clearances should be 0.004/0.001 inch when
new.

(2) Bushings should be replaced when clearance
exceeds 0.008 inch.

4.15.4 Reassembly the accessory drive as follows:
.

a. Clean shaft and bushing,

b. Coat shaft and bushing with engine oil.
'

c. Insert shaft into bushing.

d. Install thrust collar on shaft, ensuring collar is
installed as removed, and install groove pin,
staking in two places.

e. Repeat Step 4.15.3c.

f. Record final reading on " Data" Sheet 14, Sheet 2.
sje

(1) The end play should be 0.010 to 0.008 when
new. .

(2) Bushings should be replaced when and play
exceeds 0.020 inch.

'

.g. Clean the accessory drive coupling, key and shaft.
!

h. Check mating surfaces of coupling, key and shaft.
L

-

is r**surs_ entside disastar of theft and inside-

diameter of coupling.
.

(1) Interference fit should be below 0.0005 inch,
if interference fit exists.

a
-
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,O) 3 Prepare mating surfaces of coupling, key, taper
V pin, setscrew and shaft with Loctite Safety

"
solvent N,o. 745 or equivalent.

k. coat nating surfaces of shaft, coupling and key '

with Loctite 609.

1. Install coupling and key on shaft.

m. Coat taper pin with Loctite 609, install and stake
in two places.

n. Install setscrew with Loctite 609.
4.15.5 Install accessory drive assembly as follows:
t]t

a. Ensure both mating surfaces are clean,

b. Install the accessory drive to the cylinder block,

c. Align with the existing dowels.
.,

d. Attach with four cap screws and locking tabs.
'

.I-
e. Torque cap screws to 30 ft-lbs and bend lock tabs
*/* to secure cap screws.

.

_.

(1) Record on " Data" Sheet 14, Sheet 2.

f. Check gear backlash in accordance with Procedure
27592-C.

g. Connect the lube oil tubing to the accessory drive
assembly.

4.15.6 Remove the overspeed governor drive from the adaptor
plate as follows (Commitment 9183):

a. Remove the coupling shield from the backside of
the adaptor plate.,

b. Remove the taper pin from the overspeed governor
drive coupling.

c. Stech thst couplir4 is tight un shaft.

. d. Remove the coupling and key from the shaft.

(7 e. Remove the overspeed governor drive from the
(_./ ' adaptor plate.V

,,

.

-_.,__.,r - , , . . - - . - - - - - - -
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.
..

f.. Remove inspection plug from overspeed governorp y,1*, drive and check visually and with a magnet for the
presence of magnetic particles inside of the'

drive. (Commitment 9006)

(1) Document " Data" Sheet 14, Sheet 2.

4.15.7 Check the angular alignment of the adaptor plate t'o the
accessory drive as follows:

a. Install the adaptor plate on the gear case.

b. Torque the cap screws to 30 ft-lbs,

c. Clamp a dia, tdicator to the accessory drive
coupling wits he dial indicator button contacting
the mounting tace of the adaptor plate at a 2-1/2"
radius,

d. Prior to barring of the engine, lubricate the -

engine main bearings and cylinder liners in
accordance with Step 2,17.

,'

e. Bar the engine over to sweep the adaptor plate
mounting face.

(1) Total indicated runout (TIR) should not"

exceed 0.006 inches.g

f. Record "As Found" TIR on " Data" Sheet 14, Sheet 3.
*/s

g. IF the angular alignment is greater than 0.006
inches the cause of the misalignment must be
determined and corrected and then repeat Steps
4.15.7c, d, e and g.

h. Record Final TIR on " Data" Sheet 14, Sheet 3.
els

4.15.8' check the axial alignment of the adaptor plate to the
*/* accessory drive as follows:

a. Clamp a dial indicator to the accessory drive
coupling with the dial indicator button contacting
the pilot diameter of the adaptor plate.

Oa
.

____,____ ____ --- -- -- --
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hv Bar the engine over to sweep-the inside diameter

(} of the adaptor plate.*

,

(1) Total indicated runout (TIR) should not
exceed 0.010 inches.

c. Record the "As Found" TIR on " Data" Sheet 14,
*/* Sheet 3.

d. IF TIR is greater than 0.010 inches, remove devels
from adaptor plate, loosen bolts and adjust to
obtain an offset less than 0.005 inches (offset is
equal to 1/2 TIR).

a. Torque bolts to 30 ft-lbs and re-dowel adaptor
plate if moved in Step 4.15.8d.

f. IF adaptor plate was moved in Step 4.15.8d, repeat
i

Steps 4.15.8a, b, d, e and f. '

g. Record " Final" TIR on " Data" Sheet 14, Sheet 3.
,,

*/*
|

4.16 GEAR TRAIN INSPECTION
.

O NOTE l

Y _/ ' |\

Visual inspection of the crank-
shaft gear in step 4.16.1d is
not required to be performed
unless directed by the i
Maintenance Supervisor. i

i
'

4.16.1 Perform gear train visual inspection per Steps 4.16.2
through 4.16.9 for the following gears (Step 4.16.9 may i

be performed later per Step 4.28.10 if desired):

- a. Can Gears - Left and Right (02-350C) (Commitmen't
9098 and 9358) |

,

b. Crank-To= Lube 011-Pump Gear (02-355A) (Commitment |
-

9098 and 9361)

c. Idler Gears - Left and Right (02-355B) (Commitment
9098 and 9363)

d. Crankshaft Gear (02-310A)

e. Lube Oil Pump Driven Gear (02-420)
(~h.
%-)J.

'

.

-

.

. - - -,
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O- f. Governor Drive Gear (02-411A) 1

(Commitment 9009)

g. Governor' Driven Gear (02-411A)

h. Overspeed Trip / Accessory Drive Gear (02-4108) '

(Commitment 9006)

1. Jacket Water Pump Drive Gear (02-425) (Commita nc ;
9174)

'

NOTE
,

The following section is written
'for a complete gear train inspection.
If only selected gears are to be
checked, remove only those covers
or components required.

.

4.16.2 Remove gear inspection covers.
*

4.16.3 Remove or verify removed the overspeed Governor / Fuel
*/* 011 Booster Pump Assembly.per Step 4.15.1.

-( N 4.16.4 Remove or verify removed the Governor and Governor
*/* Drive-Housing per Step 4.14.1.

4.16.5 Remove IAabe Oil Pump as follows:

a. Remove the fuel oil booster pump suction and
discharge tubing.

.
(1). Tag for location.

(2) Protect both ands.
,

(3) Plug inlet and outlet of fuel oil booster.

Pump.

CAUTION. . . . . . . .

,

The lube oil lines may be ,

filled with lube oil even
if the sump tank is drained
due to the check valve in
the suction line (inside .

sump tank). Provisions
should be made to catch i

any spilled lube oil.

... .)
~

.
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,

b. Remove elbow tron auction of lube oil pump.
o; Remove the fuel oil piping supports.

>

(1) Tag for location.
;

(2) protect ends of tubing.
'

d. Install blank flanges over lube oil piping to lube
oil sump tank and over pump suction flange.

Unbolt the discharge of the lube oil pump from thee.
discharge piping.

f. Position a sling on the pump and attach a chain
fall.

(1) Take up slack, to support pump.
'g. Remove the bolts securing the lube oil pump to

adaptor plate.,
.

.

h. Remove lube oil pump from engine by pulling
*/* directly away from the engine until it clears. i

ihm.'' i.. Remove the lube oil pump adaptor plate if
*/* required.

j. Install blank flanges over lube oil pump discharge
piping and on discharge of lube oil pump.

k. cover opening in gear case.

4.16.6 Remove Jacket Water Pump As Follows:

CAUTION

The jacket water lines may
contain water even if stand pipe
has been drained. Provisions. . . . .. .

shoulas be made to catch any
spilled jacket water.

a. Disconnect the tubing on the discharge piping of
the pump.

(1) Protect ends of tubing.

|
,

|

.. _ ,_ _.,_. a ,. . _ . . . . _ . _ . _ _ ___ _. _ . _ _ __. _. __ ._.-_ _ __-.__ .___ - _ a
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('~} b. Disconnect the lube oil tubing from the jacket
(,- water pump.

,

(1) Prot'ect end of tubing and fitting on pump.

Ramove the jacket water pump discharge piping.c.

(1) Inntall blank flange on both ends of removed
piping and on skid flange where pipe was
ramoved,

d. Ramove the jacket water prap suction piping.

(1) Tape over end of skid piping whern dresser
cGupling was removed.

(2) Install blank flange over flanged end and
tape over dresser coupling and of removed
piping.

,

(3) Install blank flanges over suction and
discharge of jacket water pump. '

e. Position a sling on the pump and attach a chain
ex fall. Take up slack to support pump.
~

f. Remove the bolts securing the jacket water pump to
the adaptor plate.

g. Remove jacket water pump from engine by pulling
*/* directly away from the engine until it clears.

NOTE

It is necessary to remove the
engine driven lube oil pump
and its adaptor plate if the
jacket vatar pump adaptor,

plate is to be removed, due
to the fact the lube oil pump,,

adaptor plate partially covers,

the jacket water pump adaptor
plate.

h. Remove the jacket water pump adaptor piato if
*/* required.

1. Cover opening in gear case.
7 ,.3

( )&
"

_
4.16.7 Clean gear teeth,

.
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4.16.8 Visually check the following gea~rs for chipped or i
,

*/* broken teeth, pitting, excessive wear or other abnormal )* *
, ,.

conditions (document on " Data" sheet 15, sheet 2): '

"
. .

a. Cam Gear - Left (02-350C] (Coimmitment 9098, 9358)

b. Can Gear - Right (02-350C) (Commitment 9098, 9358)
'

c. Crank-to-tube Oil Pump Gear (02-355A) (Commitment
9098, 9361)

'

d. Idler Gear - Left (02-3555) (Commitment 9098,
9343)

e. Idler Gear _- Right (02-3555) (Commitment 9098, |
9363)

f. Crankshaft Gear (02-310A)_

g. Lube Oil Pump Driven Gear (02-420) '

~'
h. Governor Drive Gear (02-411A)~-(Commitment 9009)

i. Governor Driven Gear (02-411A)

h , ', j. Fuel 011 Pump /Overspeed Trip Drive Gear (02-410B)
(Commitment 9006)

_

k. Jacket Water Pump Drive Gear (02-425) (Contaitment
9176)

^

4.16.9 Start lube -oil (keepwarm) pump and check lube oil spray
'*/* lines.

a. _ Ensure good spray pattern is obtained at all gear
stashoe.

b. Document on " Data" Sheet 15, Sheet 4.

4.17 IDBE: 0ZL SUMP TANK (02-540A) , FILTERS AND- STRAINERS

4.17.i" IF it was determined in Step 4.5.4a that the engine-
.

.

' lube oil is not within specifications or IF it desired
|- to remove _the lube oil from the engine and sump tan)a

'for other reasons, perform the fo17 awing:

NOTE
.

.

Steps 4.17.6, 4.17.9, 4.17.10
and 4.17.11 are required toO: be performed.

Y.-b_
.

.a3 .e .- r - ,
__ --- ,s-.. _ . - m~, - --, c- , - ---
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4.17.2 Remove lube oil from sump tanks by draining and/or
pumping.s

.

* CAUTION.

IF lube oil has not been drained
from-engine driven lube oil-pump
suction piping, a large amount
of lube oil w:,ll discharge from
foot valve when opened.

4.17.3 Clean tanks and the strainer which separates the two
*f * tanks. (canD. ment 9059),

4. Recod aature of material caught in strainer and
found in-bottom of tanks.

b. Inspect _ strainer assembly and replace wire mesh
screen, per Reference'6.1.2 drawing R-3562, if
damaged. *

4.17.4 Visually check the condition of the elastoneric *

*/* facing of the_ lube oil pump suction foot valve,

4.17.5 Visually check accessible elements of lube oil '

f

T,7 y * /,*.,, immersion heater for possible coke-buildup or other
adverse conditions (borescopic inspection is
acceptsble).

.

4.17.6 Advise-IEC to perform calibration of lube' oil sump
*/* tank level switch.,

!4.17,7 Lube oill pump suction side (oast) sf- lube _ oil sump
~

*/* tank may-be restered- followiwg inspections.

4.17.a - Do.not'close out lube. oil return side'(west) of sump.
'

tank until> ready for' final-engine cloeeout.and.
inspection.-

_

4.17.9 Clean,finspect and. replace lube oil keepwara
,

. filter as follows:
'

'

a. Ensure that-the filter _is out of service.
t]e '.

(1)- Lube oil-keepwarm pump and; heater are
de-energized and tagged.

(2)- Position. pump discharge 3-way valve
A positioned to drain.

,

Yb-

.

* ..-, .- ~. -- < - --
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(3) Verify that the inlet and outlet gauges on(~)sx_ the filter housing read near zero.

b. R&2ove th's cap from the drain valve outlet pipe
*/* then slowly open the clean side drain valve on the-

filter houning.

(1) Drain lube oil from housing into a suitable
container (filter may contain up to 40
gallons),

c. Remove the 1-1/2" pipe plug from the dirty side
*/6 drain coupling.

(1) Drain lube oil from the dirty side of the
filter bousing into a suitable container (an
additional 10 gallons may be contained in the
dirty side after the clean side has been
drained).

,

d. Disconnect the vent tubing from the filter housing
cover assembly.

e. Loosen the eye nuts which recure the filter
7,e housing ccvar assembly. Do not remove eye nuts
t( y)_, from eye bolts.

(1) Swing the eye bolts away from cover assembly.

f. Using the cover lift assembly, raise the cover
until it clears all of the filter internals.

(1) Swing cover clear of filter housing.

g. Eamove the top pressure plate assembly and center
tube plug from the top of each filter element
stack. Do not discard these parts.

h. Remove the filter elements from housing.
.

(1) Inspect filter elements to determine nature
*/* of material caught and record in " comments *

section of " Completion * Sheet.

(2) Place the filter elements in a suitable
container for disposal.

1. Thoroughly clean the inside of the filter housing
S, */* removing any sludge in the bottom of the housino,

(''/ : /u .

ss
-
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3 Install the'1-1/2 pipe plug-in the dirty side
*/,e drain coupling..

(1,) Apply' thread sealant to plug.

(2) Tighten securely.

k. Close the clean side-drain valve.
'*/h

1. Install new filter elements (quantity 6).
tf6

(1) Inspect each new element for damage-prior to-

installing.

(2)_ Ensure each element is properly seated.
,

clean-the center tube plug and top pressure plate-n.
- */* assemblies

n. Install.the center tube plug and-top pressure
.*/* plate assembly in the top of each filter element .'

stack.

u o. Visually check the cover assembly-to-filter-
*/*' housing 0-ring-for damage.-

.. g.,
(1) Replace 0-ring:if: damage is foundEor if

leakage was noted during-operation.

(a) Using a screwdriver, carefully _ pry out
the 0-ring.being extremely careful-not
toLdamage the 0-ring groove.

n

(b) Install new 0-ring is groove:by
~

.

stretching 0-ring-and pressing-into
groove taking care not to pinch or-nick
the~0-ring.

p. FillLlube. oil housing with~ engine' oil 1(Mobil 412),.
'

*/* to vithin a few inches of the top.--

9

q. Swing the cover assembly.until it is:in line with
-filter housing.

r. Lower cover-into place on filter wousing.

(1) Verify around-entire circumference that-the
*/* head assembly is centered with housing.

O. _).

,

.

.:

_

.s

,, , , -, - , . . - -.- - .n . . - - - - , - ,
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Swing the eye bolts up to engage cover assembly.s.--

'
1

' ' '
t. Tighten eye nuts to 75 ft/]bs in a diagonal
*/* sequence while verifying that the head assembly

stays centered with filter housings

u. Connect the vent tubing to the vent cot:nection on
*/* the filter housing cover,

v. Place lube oil keepwarm filter in service.
*/*

(1) Position lube oil keepwarm pump 3-way
discharge valve to filter.

(2) Energize lube oil keepwarm pump and heater.

(3) Record clean filter differential pressure.
*/*

w. Once the filter housing pressuro stabilizes check
*/* for leakage in the following areas:

(1) Cover-to-housing 0-ring.

(2) Vent tubing connection.,
It

'

Y' " (3) Dirty side drain plug.

(4) Discharge of clean side drain valve.

x. Install clean side drain valve outlet pipe cap.
*f*

(1) Apply thread sealant to pipe threads.

(2) Tighten cap securely.
4.17.10 Clean and inspect Inbe oil keepwarm strainer as

follows:

a. Ensure that the strainer is out of service.'

** / *
(1) Lube oil keepwarm pump and heater are

de-energized and tagged.
.

(2) Position pump discharge 3-way valve to drain.
b. Remove the cap from the strainer drain valve
*/* outlet pipe and then open drain valvo.

,-
\ '

L
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| (~' . (1) Drain lube oil strainer into a suitable
\ ~ container (strainer may contain up to 6-s

'

gallpns).
. .

(2) IF the volume of lube oil drained is greater
than expected and it continues to drain,
there is a possibility that the outlet 2-1/2"
check valve is laaking.

(a) A maintenance work order should be
*/* written to correct check valve when the

activity can be scheduled and parts are
available.

c. Disconnect the vent tubing from the strainer
cover.

d. Remove cover bolts, washers and nuts.
.

e. Remove cover plate and cover gasket.

(1) Match mark cover to housing. '

f. Lift out strainer element using handle.

h ,)4_ g,/ g. Remove preformed packing from strainer element
prior to start of cleaning,

h. clean strainer housing internals with a cleaning
*/* solvent.

.

(1) Remove heavy dirt and oil with a stiff
bristled non-metallic brush.

(2) Drain housing and blow off cleaning solvent
with dry compressed air.

i. clean strainer element as follows:
* /.*._

.(1) Block off open.end of strainer. element..

(2) Immerse strainer element in cleaning solvent
for 30 to 60 minutes to remove sludge and
baked on contaminants.

,

(3) Remove heavy lint or direct deposits on
outside surface with a stiff bristled,
non-metallic brush. --

O.-
.

w
,

:
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(4) Remove element from cleaning solvent, unblock ;O open and and rinse thoroughly in clean hot I

water.

(5) Drain or blow off with dry, filtered low
pressure (less than 30 psi) compressed air.

j. Install new preformed packing.
*/*

l
k. Install strainer element into housing ensuring it i,

*/* is firmly seated. j

1. Fill lube oil pre-lube strainer with engine oil )
*/* (Mobil 412), to within a few inches of the top. '

a. Install new cover gasket. !
*

*/*

n. Install cover, cover bolts, washers and locknuts'.
.

(1) Check that covered is centered on housing and'i
in the same orientation as when removed.

(2) Tighten bolting per Table 1 in a diagonal
(9-sa */* sequence.

o. Connect the vent tubing to the vent connection on
*/* the strainer cover.-

p. Place lube oil pre-lube strainer in service.
*/*

(1) Position-lube oil keepwarm pump 3-way*

discharge valve.to filter.
-

(2) Fnergize lube oil.keepwarm pump and heater.

q. Once the strainer has been:in service forza few
*/* minutes,' check for leakage inLthe'following areas:,

*
. . .. . . . . . . .. ...

. . (1) Cover-to-housing gasket.-
'

,

(2)-- Vent tubing connection.,

(3) strainer drain valve outlet.
'

r. Install strainer drain valve outlet pipe cap..

*/*

p, (1) Apply thread sealant to pipe threads.

Is.): ,.

k.d (2) Tighten cap securely.
<

'- - _ _ . - - - . - - - _ - - - - . _ - - - _ _ - . - - - , - , , c ~, .- r - v + s #
'
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4.17.11 Clean, inspect and replace lube o'll full flow
_T
(l duplex filter for the section that had been in service

as follows:- -

..

a. Ensure that the filter that is to be replaced is
*/* taken out of service (arrow on valves' operators

point to filter in service).

(1) Verify that the inlet and outlet gauges on
the filter housing, for which the elements
are to be replaced, read near zero.

(2) Verify that the 1" filter equalizing valve is
closed.

~

b. Remove the cap frcm the drain valve outlet pipe
*/- and then slowly open the clean side drain valve on

the filter housing for which the filter elements
are to be replaced.

.

(1) Drain lube oil from housing into a suitable
container (filter may contain up to 180 '

gallons).

(2) IF the volume of lube oil drained is greater,

I ^'s than expacted and it continues to drain, thisf

| ( /" indicates that the inlet /outlot isolation
valves are not fully isolating the out of
service filter.

_

(a) Close drain valve.

, (b) A maintenance work order should be
| *Z* written to correct valve when the

activity can be scheduled and parts are
available;

c. Remove the 1-1/2" pipe plug from the dirty side
i */* drain coupling.

i (1) Drain lube oil from the dirty side of the
' '

filter housing into a suitable contained (an'

'

additional 30 gallons may be contained in the
I dirty side after the clean side has been

drained).
d. Disconnect the vent tubing from the filter houair.g

head assembly.
-

/ "

\s'J, 8
. -
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,A e. laosen the eye nuts which secure the filter
housing head assembly. Do not-~ remove eye nuts- -

' from eye. bolts.-

(1) Swing the eye bolts away froe head assembly.
f, Using the cover lift assembly, jack the head

assembly up until it clears all of the filter
internals.n

1

- (1)- Swing head assembly. clear of filter housing.
g. Remove the top pressure plate assembly and center

,

tube plug from the_ top of sach' filter element :

- stack. Do not discard these perts.

- h. Remove the filter elements from housing.
~

(1) ' Inspect filter elements to determine naturet 1

*/* of. material caught and record in " comments"
section of " completion" Sheet. .

,

(2) Place the. filter el,ements in a suitable
container for disposal.

-

['' 1. Thoroughly clean the inside of the filter. housing
*/*- removing any sludge in the bottom of the housirg.-

j._ Install the 1-1/2" pipe. plug-in the dirty aide
*/* drain coupling.

(1) - Apply thread-sealant to plug.

(2), Tighten securely..

k. Close--the clean side drain valve.
*/&

.
1. Install!new filter elements (quantity 27)

)'- eje
= (1) Inspect each new element for damage prior to

installing.-
.

0

(2) Ensure each element is. properly seated.

m. Clean the center tube plug and top pressure plate
- */* assemblies.,

[T n.- Install the center tube plug and top pressura+

(/ */* plate assembly in the' top of-each filter-elementM stack.-

v v - p p 4--g - - - -s . m-- w -- ,,1,e s wm new-*-w~- .--+s,- d
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o. Visually check the head assembly-to-filter housing( e/* o-ring for damage.

(1) Rap 1' ace O-ring if damage is found or if
leakage was noted during operation.

(a) Using a screw driver, carefully pry out
the 0-ring being extremely careful not
to damage the 0-ring groove.

(b) Install new o-ring in groove by
stretching 0-ring and pressing into
groove taking care not to pinch or nick
the 0-ring.

p. Fill lube oil filter housing with engine oil
*/* (Mobil 412), to within a few inches of the top.
q. swing the head assembly until it is in lina with,

filter housing.

r. Release jack pressure to allow cover,to lower intd
place.

(1) Verify around antire circumferenca that the
*/* head assembly is centered with housing.

Swing the eye bolts up to engage head aAsambly,s.

t. Tighten eye nuts to 75 ft/lbs in a diagonal
*/* sequence while verifying that the head assembly

stays centered with filter housing,

u. Connect the vant tubing to the vent connectit.a on
*/* filter housing head assembly.

.

NOTE __

Pc: form Steps y through y
whnn the engine is in,

operation.

CAUTION

The following steps could
cause the engins to trip,
if in operation, due to a _

momentary drop in lube oil
('N pressure.

-

. -

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Slowly open the 1" filter shalising valve a smallh v. -
') amount.( ,

'

w. Wait 30 '60 seconds while observing the inlet and
outlet gauges on the housing for which the filters
were replaced.

(1) IF pressure does not change, slowly open the
1" filter equalizing valve a small amount
more.

(2) The intent is to open the equalizing valve
only enough to allow the pressure in the
filter to slowly build up to system pressure
without causing a system pressure drop.

x. Once the filter housing pressure reaches
*/* approximately the same as the inlet pressure of

the filter in service, check for leakage in the
following areas

*

; (1) Head assembly-to-housing 0-ring.
'

(2) Vent tubing connection.

( (3) Dirty side drain plug.-

(4)- Discharge of clean side drain valve.

y. Close the la filter equalizing valve.
Af*

.

s. Install clean side drain valve outlet pipe cap.
*

*/*

(1) Apply thread sealant to pipe threads.

(2) Tighten cap securely.

4.17.12 Drain lub% oil from lube oil heat exchanger.
*/s

O
VV

-

er
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4.18 FZSTONS-(02-341A) AND CONNECTING" RODS (02-340A)O 4.18.1 IF any pistons and connecting rods are to be removed,
perform; as fol' lows: (Also see Step 4.5.41)

NOTE

' The method for' turning piston
and rod assemblies in Steps
4.18.2w through 4.18.2aa and
4.18.31 through 4.18.3p is the

i

suggested method, however other
methods may be used.

4.18.2 Remove Link Rod And Piston As Follows:

a. Clean piston crown of all carbon deposits.

(1) Ensure that there is a flat seating surface
for the piston pulling fixture. *

(2) Usintf a thread chaser, clean threaded holes
-in.p;,ston crown.

b. Prior to barring of the engine, lubricate the
engine main bearings and cylinder liners in
accordance with Step 2.17.

NOTE

To keep the crankshaft balanced
it is recossended that. piston

' sets be removed in ths sequence-

1 th. 4 -8'or 8-through:1. -

.

c. Remove crankcase doors to allow access to
aannecting rods of piston (s) to-be removed.-

d. Position master rod at or just- past Top Dead-

Center (TDC) .using barring device.
,

,

b

Qp
.

9

= _ . . , - ~ .-_m. _. .. - . . , , . ~ . - ---
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' e. Block crankshaft to prevent turther movement.
t ./

NOTES
.,

a. There is a licensing
requirement to verify
that the two pair of
connecting rod bolts
above the crank pin
(1, 5, 3 and 6) have
not lost bolt tension
since last connecting
rod assembly. This is

5 accomplished by measuring
the connecting rod bolt
length ultrasonically
prior to untorquing of
bolts and comparing this
value with the bolt
length measured during '

last assambly and to the
bolts free (untorqued)

,

j length. See " Data"
Sheet 16 for example.

' ( p(.

.',J. b. .If connecting rod bolts
'

have been rapiri,ced with|

| studs and nuts, use
| applicable. steps of
i Section 4.24 of Procedure

27562-C, instead of Steps,

) f and o.

f. Rasove safety wire and cotter pins from the
*/* connecting rod bolts.

, (1) Ultrasonically measure connecting rod bolt
! length.

(2) Record on " Data" Sheet 16, Sheet 6.

(3) Loosen connecting rod bolts and rod-to-box
bolta slightly, but do not removed.

g. Install connecting rod saddle and plate on master
rod side of engine.

h. Adjust jacking screw of tool to position saddle

i(~N
anug against master red to hold rod in place

f against crank pin. See Figure 17.v ;)

- _ _ _ _ _ . _ _ _ - _ _ _ - _ _ _ _ _ _ _ - _ . _ _ _ _ _ _ . _ _ . _ _ _ _ _ - _ _
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1.O Attach chain puller bracket to side of crankcase,
then attach chain puller.

., .

j. Attach chhina to each end of link pin with cap-

screws, .

(1) connect other and of chains to chain puller.

(2) Take up slack with chain puller to hold the
link rod firmly against the crank pin.

k. Attach piston pulling fixture to crown of link rod-
piston.

1. If cylinder head st:ds are installed perform-

EITHER of the followings

(1) Place a piece of plywood vertically on the
inner side of the outer studs.

. ,

(2) OR install aluminua sleeves over the studs to
prevent piston from coming into contact with?
etude.

a. Attach a chain hoist to the overhead hoist.
r

' Attach the chain hoist to the side lifting ring-of-n.
pulling fixture.

o. Remove connecting rod bolta and rod-to-box bolts.

(1) Identify all bolts as they are removed as to
their respective position in the rod. Use;

-

- the numbering-convention as shown on " Data"
sheet 16, Sheet-1.

__

(2) Bolts must be' returned to original position-.
-

' ''

during-reassembly.
1

. p. Slack off chain puller, allowing link rod to swing
L clear of crank pin.

,

,-

q.- Use chain puller as necessary to position
t. connecting rod while clearing box from crankshaft.

r. Adjust chain puller.until link rod is in line with
axis of the cylinder liner.

-s. Coat walls of cylinder liner with clean

O(:): lubricating oil.
.

_

|-
i

I'

| 4
, -
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O t. Coat side of gasket waterial which contacts liner
() . wall with clean lubricating oil.

Place a p}ece of 3/3;" compressed gasket materialu.
between link rod box and liner wall to prevent box
from scoring liner wall.

NOTE

Piston pulling fixture has a
socket available to insert
a pipe or wrench to help free
a bound up piston.

v. Carefully hoist piston and rod out of liner with
hoist, taking care not to allow piston to bind in
liner. See Figure 18.

v. Transport piston and rod to right front side of
the engine with the overhead bridge hoist to a '

position near the monorail hoist. -

x. Iower piston and rod assemb3y until the rod is o
_ few feet from the floor.

,,

( ('~). y. Install connecting rod turning plate OR install
sling through bettom two connecting rod bolt'

holes.

(1) Attach sling to monorail hoist.

(2) Place wooderi blocks between pitbn skirt and
rod.

z. Using monorail hoist raise connecting rod while
lowering piston with overhead bridge hoint until
the piston and rod have been inverted (piston

! hanging down),
i

| aa. Ramove piston pulling fixture from piston crown.

hb. Record piston identification numbers (located
*/* inside piston skirt over wrist pin boss) on " Data"

Sheet 17, Sheet 1.
.

(1) Not:e orientation of piston (i.e. , ID numbers
|

- en piston toward front (gecr case end) or
-

rear).
g\

,/ ' -
,

!

.
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jos. Record link rod identification numbe:: (match <

' -'

,e.4*, number located on and of connecting rod)- on " Data' |
*

Sheet is,, sheet 2. j
.-

J

dd. Piston may.be removed-from rod at this time OR
they may be stored as an assembly with piston ;
crown setting on plywood. 1

4.18.3 Master-Rod and Piston Removal

a. Attach piston pulling fixture to the master
piston.

b. Attach master rod bar and chain puller as shown in
Figure 19.

(1) Take up slack with chain puller to hold
master rod in place.

'

c. Icosen connecting rod saddle assembly.
'

d. Adjust the position of piston and rod with_the '

hoist if necessary.>

- e. Slack off on-chain puller until master rod swings
. ( 1 clear of crankshaft and is'in line with the

cylinder liner bore. .

f. Prior to barring of the engine, lubricate engine
main bearings-and cylinders lines in accordance
with Step 2.17.

g. Remove blocking and- bar crarMriait approximately
308 past TDC, away from master rod-to_ permit rod-
to clear crankshaft' journal.

h. Coat walls of cylinder liner with clean
lubriceting oil.

i. Coat side of gasket material which contacts liner
wall with clean lubricating oil.

j. Place a piece of 3/32" compressed. gasket material--
between master rod and liner wall to prevent rod

i' from scoring liner wall.
.

D.*

.

T '-"r* - m we -- m.- -*e--,a w -m__ ______.____ .- _ _ - _ _ _ _ _ _m-_____.-_ _ . _ _ _ _.-



_; . - .

. . _ - . _ _ , . .
--_ - . . -

meewma no neveon
.

' Paea No,

fAli 102 of 391f // Nkt/40
VEGP. 28713-1-

.. .,
^

~
-

NOTE

O..
,

Piston: pulling fixture has a
socket available to insert a.

pipe'or wrench to help free a
bound up piston.

k. Carefully hoist piston and' rod out of liner with
*/* hoist, taking care not to allow piston to bind in '

liner. See Figure 20.

1. Transport piston and rod to right front side of
the engine with the overhead bridge hoist to a,

position-near the monorail hoist ~

m. Iower piston and rod asserbly until the rod is a
few fest from the floor.

n. - Install connecting rod turning plate OR install
sling through bottom two connecting rod bolt *

holes. ,

,

(1) Attach sling to monorail hoist.

(2) Place wooden blocks between piston skirt and
, (h rod.

o. Using monorail hoist raise connecting rod while
lowering piston with overhead bridge hoist until
the piston and rod have been inverted (piston
hanging.down).

i
p. Remove piston pulling fixture from piston crdwn.

q. Record piston id(ntification numbers (located
*/* inside piston skirt over wrist pin boes) on " Data"

Sheet, Sheet 1.

(1) Note: orientation of piston (i.e., ID numbers
on piston toward front (goar case and) ori

rear).
r. Record asster' rod identification number (match
*/* number located on and of connecting rod) on " Data"

Sheet-16, Sheet 2.

| '

i'
|~

|

- - _ - _ _ _ _ - _ _ _ _ . _ _ _ _ _ ~ . - - -. -.
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e. . Piston may be removed from rod at this time or
'

they any be stored as an assembly with piston
crown set, ting on plywood.

t. Remove connecting rod saddle and plate, chain
puller and chains.

4.18.4 Inspect any pistons removed as follows:

NOTE -
4

Inspections of pistons in- steps I

4.18.4 are not required to be
performed (except. step 4.18.4f)
unless directed by a Maintenance '

Supervisor.
.

:
a. Remove piston from rod as follows:

(1) Suspend piston and rod, with the piston down-
from the overhead hoist. .,

(2) Place a piece of plywood under the piston
crown.

( (3) Iower the piston and rod until the weight of-
'

the assembly is resting Aightly'on-the-piston
crown.-

4

(4) Remove pi' sten pin retainer rings from grooves
on skirt at-the ends of the piston pin.

.

1

(5) Slide pin out-of piston.-

(6) Lift rod assembly clear of piston. 1
.

'(7) Mark piston pin for the piston from-which it./ - ...

was removed and the-fore and aft orientation..

or reinstall in piston.

.b. Measure piston ring side clearance in groove with- '

. . .

. '*L8 fseier. gauge in thzes locations, 120 degrees_ ,

apart.
.

'

(1) Record on * Data" Sheet 17, Sheet 2.

' c. Remove rings from piston, starting with the top
t.

ring, using-a piston ring expander tool.

04 (1) ra, each rin , to identifr the oisten nd
J groove it was removed from..

--

F

, . - -_ , _ ,e- ,
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CAUTION -
, ,

Hardened steel scrapers, steel
wire brushes or power wire

'
* buffers should not be used as

they_could damage the rings.
,

d. Clean piston rings using a commercial cleaning
agent such as Magnaflux Cleaner or equivalent.

e. Check piston xing and gap as follows:

NOTES

a. Gap clearance of piston,

rings is measured with
the ring in the liner.
Used rings must be
measured in the liner
from which they were .

removed, and if new
riners are to be used, i"

the:,r and clearance must
be measured when installedr

in the liner in which they
' will be used.

; b. The rings may be positioned
L in one of two locations in
| the liner. The preferred

position being 6 inches from
the bottom of the-liner; the

L alternate position being 3
.inches from the top of the

liner.

c. It'is preferred that.the liner-
' '' ~~

be de-glazed prior to performing.
' ' '

this measurement.

(1) Position ring in the liner in either the. -

'
-,

preferred or alternate location.--

-

-(2) Ensure that ring is' square with the surface
-of the bore, i.e., the ring is same distance
from the top or bottom of liner all around.

t

Q-
d

|

. _ _ _ -__ __ ._ _ _ _ .
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(3) M asure gap between ends of ring with a

# */* feeler gauge and recoret the measurement on
" Data" Sheet 17, Sheet 2.

E (4)- Reco d on " Data" Sheet 17, Sheet 2
*/r approximate percent ring face contact.g
(5) If new rings are installed, note reasons in
*/* "Ramarks" section on " Data" Sheet 17, Sheet

2.

(6) If new rings are installed, record and gap
*/* and side clearance is grooves on " Data"

Sheet 17, Sheet 2. (Commitment 9353)
_

f. Visually inspect piston for waar and other
*/* abnormal conditions such as scuffing, scrate'2es,

etc. (Commitment 9353)

(1) Document any abnormal condition on " Data"
.

Sheet 17, Sheet 4.
.-

g. Measure piston skirt outside diameter at two
locations as follows (record on " Data" Sheet 17,
Sheet 3) (Commitment 9353)

(1) Approximately 4 inches below the bottom '
'

,

*/* ring groove measure skirt diameter at three
positions B-B, C-C and D-D (see Figure C on
" Data" Sheet 17).

(2) Approximately 4 inches above bottom of skirt
*/* measure skirt diameter at four positions A-A,

_

B-B, C-C and D-D (see Figure C on " Data"
Sheet 17).

h. Measure the piston pin outside diameter and piston
pin bore in piston skirt inside diameter as
follows (commitment 9353):

(1) Measure piston pin outside diameter at two
*/* locations, 2 inches from each and (see Figure

I on " Data" Sheet 17) at two positions A-A
and B-B in each location (see Figure D on
" Data" Sheet 17).

(2) Measure piston pin bore in piston skirt in
.

*/* two positions A-A and B-B in each und of bore
(see Figure D on " Data" Sheet 17).

o
.

I

.. -

=
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.(a) Record on'" Data" Sheet 17, Sheet 3.

i* Determine piston pin-to rod bushing and piston pin
to piston' bore clearances as follows (record on
" Data" Sheet 17, _ Sheet 4) :

.

NOTE

It will_be required to compare,

all possible combinations of
gear case and measuresents-and
all combinations of flywheel
and measurements to determine *

the maximum pin-to-bushing and
pin-to-piston clearances.,

(1) Compare measurements recorded.in Step
*/* 4.18.4h(1) 'and- 4.18.5b, and determine the

maximum pin-to-bushing clearance.
'

(2) Compare measurements recorded in Stasi
.

*/*- 4.18. 4h (1) and 4.18.4h(2), and determine the "
j. maximum pin-to-piston. clearance.

._
-j. Inspect piston pins.as follows:

(b/~L- (1) _ Visually inspect piston pin for chrome,

*/* damage. (Commitment 9203)

(a) Replace piston pins that have chipped or_
blistered chrome. (Document on " Data"
Sheet 17, Sheet 4.)

. (2) ' Inspect piston pin-and plugs. (Commitment
*/* 9203) *

' (a) Re-roll o'r replace any and plugs that
are loose. (Document on " Data" Shaat
17,-Sheet'4.)-

,

(3)- Perform a-liquid.per.etrant or magnetic'

*/* particle test on any replacement piston pins.

(attach PT or MT inspection report).- See
Reference 6.3 for acceptance criteria.

:

4.18.5 Inspect any connecting rods removed as follows:
| */* (Countituent 9314):

.

NOTE
i

.

' .
- - -

_ . . . . _ _ . . . . . . . . _ _
, , _ , , , , , ,

svs, - 9 -~, -- y- , _w _ _ _ _ _ _ , _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
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(") only steps 4.18.5e(3), e(4),
and g are required to be,

perfbrmed on connecting rods
removed. Remaining inspectionst

of step 4.18.5 are not required
; to be performed unless directed

by Maintenance Supervisor.,

I

c. Disassemble link rod from the link pin as follows:

(1) Remove safety wire from the link pin bolts,
i

(2) Remove link pin bolts.

; (a) Record break away torque on " Data"
*/* Sheet 16, Sheet 2.

(3) Remove link rod. .

.

(a) Tag for proper location and orientation,
.

(4) Remove link pin.

(a) Tag for proper location and orientation.
(

b. Measure inside diameter of the link rod and master
*/* rod piston pin bushing with micrometer. Measure

in vertical (A-A) and horizontal (B-B) planes, 90
degrees apart. Measure on both ends (gear case
and flywheel), two inches from and of bushing.
(See Figure on " Data" Sheet 16). (Commitment

E 8947)

(1) Escord on " Data" Sheet 16, Sheet 3.
,

c. Measure link pin and link pin bushing as follows...

| _ */* (record on "Dataa Sheet 16, Sheet 3): (Commitment
L 8987)
!

'(1)' Measure the inside diameter of the link pin
* *

| bushing with a micrometer. Take measurement'

| in vertical (A-A) and horizontal (B-B),

planes,-90 degrees apart. Measure on both'

ends (goar case and flywheel), 1 inch from
and of bushing. (See figure on " Data"
Sheet). -

D(s
O

-
.

_. _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ .
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(2) Measure the outside diameter of the link pin
( >3
r

) - with a micrometer. Maasure on both ends, 1*
- inch in from and of pin in both vertical

(A-A) and horizontal (B-B) planes. (See
figure on " Data" Sheet 16).

*

(3) Determine maximum pin-to-bushing clearance.
(It will be required to compara all possible
combinations of gear case end measurements
and all possible combinations of flywheel and
maasurements to determine the maximum
pin-to-bushing clearance).

' *
d. Check connecting rod bearing bore as follows:

(Commitment 8937)

(1) Reassemble connecting rod box to measure for
out of round conditions at connecting rod
bearing bc,re. Do not install bearings.

(2) Torque nuts and bolts to full torque of 1649
to 1751 ft-lbs. "

(3) Measure connecting rod bearing bore inside
*/* diameter on the fore and aft sides of oilj. .

'g3"-- groove at 450 intervals, 1 inch in from outer)
edges. Record on " Data" Sheet 16, Sheet 4.
The average of the four maastrements should
be 14.25C to 14.259 inches with no' single
dimension deviating by more than 0.003 inch
(14.253 to 14.246 inch). Any measurement
outside this tolerance must be evaluated by

: .the engine manufacturer.

a. Perform the following non-destructive examinations
(attach NDE Inspection reports), see Reference 6.3
for acceptance criteria unless otherwise noted:

'

| (1) Liquid penetrant test (PT) on pisto'n pin-

*/* bushing bore. No linear indications on
internal diameter bottom dead center 150
See Acceptance criteria 5.4.

| (2) Liquid penetrant test (PT) on connecting rod
! */* box. See Acceptance Criteria 5.4.

(3) Magnetic particle test (MT) on connecting rod
*/* studs / bolts. See Acceptance Critoria 5.3.

,ex
( b*v.

.
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(4) Eddy Current test (ET) on connecting rod box
(~' */* female threads to verify absence of cracking.
'

(Not required if bolts have been replaced
with studs except just before stud initial
installation.)

f. Visually inspect rack teeth (connecting rod mating
*/* surfaces) as follows:

(1) Visually inspect rack teeth surfaces of the
connecting rods for signs of frettings,
document any abnormalities on " Data" Sheet
16, Sheet 4. (Commitment 8987)

' (2) Check mating surfaces to verify that the
minimum recommended percent (754) contact
surface is available hy bluing. With
connecting rod flat on floor, blue one mating
surface, assembly connecting rod (do not
exceed 1700 ft-lbs when torquing rod bolts),,
disassemble connecting rod surfaces.
(Required only for new connecting rods or if''
loss of connecting rod bolt pre-lead is noted
in Step 4.18.2 f and 4.18.5g(2) , or if '

fretting is ncted in Step 4.18.5f(1). Record,

(~T results on " Data" Sheet 16, Sh2et 4.
+\/L

NOTE

Perform Section 4.24.2 of Procedure
27562-C instead of 4.18.5g if
connecting rod bolts have been
replaced with studs. -

..- . g. Perform a visual inspection of all connecting rod-

bolt washers, nuts and bolts and bolt contact
surfaces as follows and document on " Data" Sheet
16, Sheet 4.

(1) Ultrasonically measure the free length of the
*/* connecting rod bolts and record on " Data"

Sheet 16, Sheet 6.,

(2) Verify pre-load (stretch) has not decreased
*/* by more than 7% for rod-to-box bolts 1, 5, 3

and 6 since connecting rod was previously
assembled. Record on " Data" Sheet 16, Sheet
7.

s
.

.

. - _ _ _ . - - - - _ _ _ - - _ - - _ - - - - - - - - - - - - - - - - - - - - -_
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(3) visually inspect connecting rod bolts,
O */* washers and nuts for signs of galling. I

f.' Document on Data sheet 16,-Sheet 4.

(4') Replace any washers that are not of the
*/* nickel plated type. |

(5) Visually inspect connecting rod surface at
*/* bolt contact areas. Document on Data Sheet

16, sheet 4.

(6) Stone rod surface and bolts tio remove any
galls in the washer seating surfaces, if
necessary.

(7) visually inspect connecting rod bolt threads.
*/* Replace any bolts that have cracked threads

or large grooves or galls in the threads
(large being defined as greater than 25% ofo

the width of the thread load bearing face) .-
;

NOTE **

If a bolt is replaced due to
galling, then it is. probable

f -that there are matching galls
i .in the connecting. rod boxv

threadtt. These galls must be
removed:in order-to restore
proper contact between the
new bolt and the box threads
and to avoid the load

.' intensifying effect of a gall
-

u pushing on a non-galled-surface.
,

- '- Reference-Section 4.23 of
L Procedure 27562-C for repair.
[ procedure.

-h. Assemble link rod to the link rod pin as'follows:-
'

(1). Coat link pin with Felpro CSA, or equivalent. , -

and then, insert. link rod pin in connecting-

rod box bore.

. (2) Position link rod on link pin, aligning with-

dowel.-

1 ,

'
.

.
.

.

e

.'

. -

G
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(3) Apply a lubricant constating of a 50-50.

mixture of powdered graphite and lubricating-i .
"

'

oil _to the threads of the link-rod-to-pin
bolts. -

(a) Torque. bolts to specified' torque of 1019
.

'

*/* to 1081 ft-lbs and record on " Data" i

Sheet'16, Sheet 2.

NOTE

Each link rod pin should be
checked on both the gear case
-and flywheel end. Required

,

only for new connecting rods..

(4)_ check the clearance, between the botton
*/* surface of the foot of the link rod;and the-

mating surface of-the link pin, by inserting
a 0.0015 lach feeler gauge between-the link-
rod box bushing and the pin.' The feeler,

.
,should go in no more than 1-1/4 inch. .(See

*

L Figure 22) (Commitment 9314)
1

L .. r (a) Record on " Data" Sheet 16, sheet 2.

'

(5) Secure with lock wire in.accordance with.
*/* Appendix A.

4.19 CONNECTING _ RCD BEARINGS (02-340b)

4.19.1 -IF any connecting: rod bearings are to be removed,
perform as follows_(also see Step 4.5.4):
s. Support lower bearing shall by hand and~ remove,

t

locking clips.
.

b.. Remove both shells. ~

*/.* ~

'

" e. Protect crank 'in bearing jou'rnal with' red rubber
" p

gasket material..

#

d. Mark shells'for location and orientation (top and,

'*/* bottom).
s

(1)' Record the manufacturer's data and.I.D. *

number on " Data" Sheet 18, Sheet 1.

Ou
.

._ -_____ __- _ _ _ _ _ _ _ _ _ _ _ _ _
l
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s. Store shells in a safe location, preferably in

(N paper with a light coating of oil.v);

(1) Bag knd store locking clips,

f. clean bearing shells.

4.19.2 Inspect any connecting rod bearings removed, as
follows;.

Visually check all surfaces of bearing shells fora.
*/* scratches, nicks, burra, evidence of overheating

and excessive wear. (commitment 9351)

(1) Note any abnormalities on " Data" Sheet 18,
Sheet 2.

b. Measure thickness of bearing shells using a
*/* micrometer at six points. (See figure on " Data"

Sheet 18.) (commitment 9351) ,

'

(1) Record on " Data" Sheet 18, Sheet 2. '

c. Perform liquid penetrant (PT) on all bearing
f */* shell surfaces, including sides and ends of both

r~x top and bottom shells.
((f.

(1) Attach PT Inspection report. See Acceptance
Criteria 5.4.

d. If bearing shell is replaced, perform a'
*/* radiographic examination (RT) of replacement

bearing. (Commitment 9314)
'

NOTE'

caly one engine per station is
required to have main bearing

| No. 5 and No. 7 inspected at
| EOC2.

i (1) Attach RT Inspection Report. See Reference
'

'

6.3 (Volume 3 Section 02-340B Attachments A
and B) for acceptance criteria.

| 4.20 CRANKSNAFT (02-310A) AND MAIN BFARINGS (02-310B)
i

4.20.1 IF any main bearings are to be removed, perform as
follows (Also see Stop 4.5.41):,

,a

\_./
! _

i

1

_ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ - - _ _ _ _ _
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4. Ramove crankcase side covers as required to gain,,

( ) access to bearing cap (s) to be removed.
LJ

.* CAUTION, .

When removing main bearinga,,

never remove two adjacent
'

bottom shells at the same
time, because this would
allow crankshaft to sag and
would make it difficult to
reinstall bearing shells,

b. To facilitate removal of the rear bearing, the
upper half of the rear seal may be removed.

To facilitate removal of number one main bearingc.
cap it will be necessary to remove lube oil pump
and jacket water pump to allow rwmoval of lube oil
header. -

d. Remove the following: -

(1) Lubricating oil line and fittings,

g (2) Temperature sensing devices with tubing.

(3) Locking plates from stud nuts.

(4) For number one main bearing cap, also remove
lube oil header at gear case.

c. Attach adapters to pre-stressor assemblies and
place a spacer over each of two diagonally
opposite stud nuts.

f. Use jacking screws on micrometer bar to forco
. piston flange against top of cylinder, then back

off jacking screws one-quarter inch.

g. Assemble a pre-stressor to each of the two main
. bearing cap studs, running them down on the stud

thread.s until pre-stressors are snug against
adaptars.

h. Attach hydraulic hose between two pre-stressors,
and between one pre-stressor and a suitable
hydraulic pumping unit.

.

h

.

"* CZ

--
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1. Bleed' air from system by opehing pipe plug on(~ second pre-stressor then operat:,ng pumping unit to-

supply a small pressure.
,

j. When all bubbles disappear, tighten pf.pe plug.
WARNING

DO NOT EXCEED MAXIMUM ALicWABLE
PRESSURE OF 13,000 PSI. /

HOTE

Approximately 10,500 psi pressure
~

will be required.

k, slowly apply hydraulic pressure to pre-streosor
'

assemblies unti1 bearing cap studs have stratened
sufficiently to permit stud nut to be locsaned.

.

1. Use a hranus drift pin through the spacer side
opening to loosen nut. **

m. Do not turr nut up tight against lower face of
adapter as it will bind when hydrsulic pressure is

((W3 released.
s

n. Relieve hydraulic pressure on pre-stressors.

o. Remove stud nuts,

p. Repeat Steps e through o on remaining studs,
following si crisscross pattern.

q. Remove studs if necessary.

r. Lift bearing cap from crankshaft as follows:
.

(1) Insert pivot bolt with offset chain link
attached into sngine frame above bearing or
use cap litting fixture... -

(2) Install pipe plug with cabla attached into
bearing cap.

'

(3) Usino a come-along pull cable tight and lift
bear.I.ng cap. See Figure 21.

O
V3

.
-

_ . . . . _ . . _ - , .. . _ . - . . . .. ._.

_ _ _ _ _ _ _ _ _ . _ . _ _ - . _ _ - - - - - _ - - . - - - - - - - - ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ^ " - ^ - - " " "
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,_ NOTE

4 It may be necessary to use
jacking bolts in bearing cap
in order to break the cap
loose.

(4) Remove bearing cap from engine.

(5) nsmove dowels from base and/or cap.

(a) Inspect from damage.

(b) Tag and store.

s. Remova the two socket head cap screws and lock
rings that hold the upper bearing shell to the
main bearing cap.

t. Carefully remove top shall from the cap. '

t/e
.

Mark shell as per location and orientation (top)u.
*/* and record manufacturer's data and ID number (if_

there is one) on " Data" Sheet 19, Sheet 1.
]~' HOTE

If bottom bearing shell is to
be left installed Step v.
should be performed. If
bottom shall is to be removed
Step v. should be performed.

v. Install lock!ng plates (wrapped with tape) on both
the right and left. side of the main journal
positioned to ratain the bottom main bearing.

shells during barring operations.

(1) Ensure the locking plates do not touch the.

crankshaft journal.
.

(2) Secure the plates with aluminum sleeven over
the studs and a washer and nut.

(3) Protect main journal to preventing
scratching.

,

' s)
; . -
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Toremovethebottombaarindshell,performthev.s

( -) following

(1) Inst'all a bearing shall renoval tool in the
crankshaft journal oil hole then slowly
rotate crankshaft until the tool is bearing
against the bearing shell.

(2) Continue to slowly rotate crankshaft and roll
*/* the bottom bearing out of the journal.

(3) Hark shells as per location and orientation
*/3 (bottom) and record manufacturer's data and

I.D. number (if there is one) on " Data" Sheet
19, sheet 1.

x. Cican beariag shells.

4.20.2 Inspect any accessible crankshaft journals as follows:

a. Ir.spect crankshaft as follows:
.

(1) Inspoct crankpins for signs of scoring, Near
*/* or damage.

(gg, (a) Document on " Data" Sheet 20, Sheet 2.

(2) Inspect main journals for signs of scoring,
| */* waar or damage.

(a) Document on " Data" Sheet 20, Sheet 2.

b. Measure diameter of crank pin journals 1 inch in
'

*/*_
and).
from web at either and (flywheel and and gear came

,

(1) Measure four different diameters (A-A, B-B,
C-C, D-D) at each location (see figure on
" Data" Sheet 20).

(2) Crank pin journal diameters should be within-

13.002 to 12.998 inch.

(3) Record measurements on " Data" Sheet 20, Sheet
1.

c. Viuually check crank thaft oil hole plugs for
*/* tightness.

;

.
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(1) Document on " Data" Sheet 20, Sheet 2.

O '

\J IN' the review in Step 4.5.41 indicates that the4.20.3
engine has been operated in a severely unbalanced
condition perform the following inspections.

a. Perform fluoresetnt liquid penetrant inspection of
*/* the fillets Ond oil holes of main bearing journals

No. 4, 6 and 8. Attach PT Inspection report,

b. If indications are detected by liquid penetrant
*/* test of Step 4.20.3a. perform Eddy Current

inspection of areas in question. . Attach ET
Inspection report.

c. Perform fluorescent liquid penetration inspectjon
*/* of the fillets and oil holes of three crank pin

journals (choose from No. 3 through No. 8
inclusive). Attach PT Inspection repost.

,

d. If indications are detected by liquid penetrant *

*/* test of Step 4.20.3c, perform Eddy Current
inspection of areas in question. Attach ET
Inspection report.

n
(_,L- 4.20.4 Inspect any upper and/or lower main bearing shells

removed as follows, (perform Step 4.20.4c only if
thrust bearing is removed to correct crankshaf t thrust
clearance). (Commitment 930d, 9103)

a. Inspect main bearing shells as follows:

(1) Visually check all surfaces of bearing shells
*/* for scratches, nicks, burra, evidence of over

heating and excessive wear. ,(Commitment 9103
and 9306)

(a) Note any abnormalities on " Data" Sheet
19, Sheet 2.

(2) Heasure thickness of bearing shells using a
*/* micrometer at six points. (See figure on

" Data" Sheet 19.) (Commitment 9103 and 9306)

(a) R6 cord measurements on " Data" Sheet 19,
Sheet 2.

A
x_/ *

..;
.

.

59 m# * **
.h_
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(3) Perform liquid penetrant (PP) on all bearing,

,)i

~ *fo shall surfaces, including sides and ends of''

both top and bottom shells.- ..

(a) Attach PT Inspection report. See
Acceptance criteria 5.4.

(4) If bearing shell is replaced, additionally
*/* perform a radiographic examination (RT) of

replacemunt bearing.

(a) Attach RT Inspection report.

b. Inspect main bearing cap and engine base bearing
cap mating surfaces as follows (document on " Data"

.

Sheet 21, Sheet 1):

(1) Visually check the mating surface of the
*/* bearing cap for evidence of fretting.

(Commitment 8981) *

(2) Visually check engine base bearing pedestal '-
*4* cap mating surface for evidence of fret ting.

(Commitment 8981)
, ;-

(('--) c. Check crankshaft thrust bearing for signs of
' */* cracks, gouges, vear or degradation..

4.20.5 Install any main bearings removed, as follows:

4.20.6 Ensure bearings that are being installed have
,/* satisfied the checkout requirements of step 4.20.4.*

| 4.20.7 Ensure that main journal is clean and free of
*/* burra,

a. Place bottom bearing shell in position and slowly
rotate crankshaft until tool rotates shell into
position.

,

I b. Recor4 ID number of bearing shell used for
*/* reassembly, on " Data" Sheet 19, Sheet 1.

4.20.8 Ramove shall removal tool.

4.20.9 Carefully replace upper shall in bearing cap.
*/*

,em , a. Record ID number of bearing shall used for
'_ ,3 reassembly on " Data" Sheet 19, Sheet 1.

O
-

. . . . . . .. ..
. . - - . . . . .
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4.20.10 Replace lock rings and the two socket head cap screws.o
(_) 4.20.11 Thoroughly clean main bearing cap mating surface and

*/* engine base bearing saddle mating surface with solvent
ensuring that all lubricant at 1 grit is removed and
that no surface imperfections exist that might prevent
tight bolt up. (Commitment 8981)

4.20.12 Ensure main journal is clean and free of burrs then
*!* replace bearing cap and stud nuts (and studs it

removed).
|

4.20.13 Tighten bearing cap stud nuts as follows:

Ensure height of stud end is 11-3/16 inches abovea.
cap mounting surface to permit proper engagement
with the pre-stressor assembly.

b. Lubricate threads with a $0 - 50 mixture of oil
and graphite and tighten upper stud nuts hand -

tight.
..

c. place apacers to the pre-stressor assemblies.

d. Force piston flange ti
using jacking screws. ght against top of cylinderg3

'

e. Back off jacking screws 1/4 inch.

NOTE

Studs should be stretched in a
crisscross pattern.

'

f. Install pro-streasor assembly (ies) on stud (s) and
assemble the micrometer bar on tha unit (s).

g. Attach hoses to pre-stressor (s) and apply pressure
to bleed air,

h. Raise hydraulic pressure to approximately 500 psig
to seat bearing cap.

(1) Run the nut up ar.ug.

(2) Repeat for all studs,

i. Apply approximately 8000 psig to seat the bearing
cap and release the pressure.

(^N:
(t _/)a, ,

.
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(1) Snug nuts up hand tight;r, .

(>) .-[ NOTE

If a dial indicator is used for
measuring stretch of main bearing
cap studs use Step j and N/A Steps
k 4), k(9) and k(11) . If a
mi(crometer is used for measuring
stretch of main bearing cap studs,
use Step k and N/A Step j (6) .

j Perform the following if tsing a dial indicators.

(1) Insert a dial indicator into the hole in
micrometer bar, making muro that it is @211y
seated.

(2) Tighten knurled knob to hold' dial indidator
in place.

.

(3) Set dial indicator on zero. -

'

(4) Apply pressure (recommended approximately
9000 psi, hot to exceed 13,000 psi) to,

r'
Os_,g pre-stressors and hold while using brasa

L- drift pin through spacer opsning to tighten
nut snugly.

(5) Relieve hydraulic pressure in hose.

(6) The stud should have stretched 0.051" to
*/* 0.056". Record reading from dial indicator

'on " Data" Sheet 21, Sheet 2 as " Distance
Stretched".

(7) Place N/A in " Initial Stud Height" and
" Stretched Height" entries.

(8) Proceed to Step 1. -

9

k. Perform the following if u' sing a micrometer.-

(1) Insert micrometer head into the hole in
micrometer bar, making sure that it is fully
seated.

(2) Tighten knurled knob to hold micrometer head-

in place.
A
V
d

. -

S

_ . _ _ _ _ _ _ . . _ _ . _ - - - - _ - - - - - - - - - - - - - - - - - " - - - - - - - ^ - ' ' - ~ ~ - - - - ^ - - ~ ^ ^ ^ ~ ~ ^ - ' " ' ' ~ - ^ - ~ ~ ~ ' -
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(3) Run alcrometer spindle against micrometer pin
until the pin is snug against and of the( ~) ,.

', ' : bearing cap stud.-

(4) Obsehveandrecordmicrometerreadingon
*/ * " Data" Sheet 21, Sheet 2, " Initial Stud

Height".
s

(5) Back off on micrometer spindle.

(6) Apply pressure (recommended approximately
9000 psi, not to exceed 13,000 psi) to
pre-stressors and hold while using brass
drift pin through spacer opening to tighten
nut snugly.

.

(7) Relieve hydraulic pressure in home.

(8) Install micrometer head in micrometer bar.

(9) Run spindle snug against micrometer pin. ' '

*/.* '

'

(a) Record reading on " Data" Sheet 21, Shee.t
2 " Stretched Height".

/3a'i j (10) Subtract Step (4) from reading in above Step
(9).

(11) The stud should have stretched 0.056" -
*/* 0.051".

(a) Record on " Data" Sheet 21, Sheet 2
" Distance Stretched".

1. Repeat above steps 1f stretch is less than 0.051".
,

m. Remove pre-stressor assemblies and repeat
operation on next pair of diagonally opposite
studs.

n. Perform above steps on all studs.

o. If unable to use pre-stressor unit on main bearing
nuts, proceed as follows:

(1) Snug nuts on main bearing studs.

|O!

?
%fy

_

meen9 .MM, --

__ _ _ _ _ _ . _ _ _ _ . _ _ _ - e e - a v +
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(2) Using pre-streasor spacer, mic down to top of
(''))

. */* of stud.
% 'b

(a) ' Record " Initial Stud Height" on " Data"
Sheet 21, Sheet 2.

(3) Using multiplier and pull handle, tighten
nut.

(4) Record " Stretched Height" on " Data" Sheet
*/* 21, Sheet 2.

(5) Subtract the " Initial Stud Height" from the
"Stratched Height".

~

(6) The stud should have stretched 0.056" -
*/* 0.051".

(a) Record on " Data" Sheet 21, Sheet 2
" Distance Stretched". .

(7) Repeat above Step (3) until required stretch ^-
is obtained.

< p. Replace lubricating oil fittings, and locking
Jr~x plates on stud nuts.
' L ,) *

,

'

q. Check and install the main bearing high
4/* temperature trip valves as follows:

(1) Visually check the fuse rod to ensure that it
is straight and not damagad.

(2) Ensure thet fuse rod is not tripped (see
Figure 23).

(3) Install temperature detector into the bcaring
cap until the fuse rod is flush with or just
below the top of the guide tube (see Figure
24). Tighten nut.

,

(4) Attach the valve to the detector by sliding
the valve over the top of the detectnr and
engaging the spring clip into the groove on
the detector (see Figuro 24).

(5) Ensure there is a gap between the top of fuse
rod and the bottom of valve stem. (see,

' Figure 24).
n
)'%

,

}
- _m. _ _
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(6) Attach pneumatic tubing to the valve.
-

(,) 4.20.14 Replace upper half of the rear seal if removed in Steps
*/* 4.10.lb and c.,,

a. Torque bolts to 60 ft-lbs.

b. Record on " Data" Sheet 22, Sheet 1.

4.20.15 If the internal lube oil header was removed for No. 1
main bearing cap in Step 4.20.id, replace.

4.21 CYLINDER LINERS (02-315C)

4.21.1 IF it was determined in Step 4.5.41 that any pistons
*/* were removed at the two previous EOCs, visually inspect

the liners for those pistons for prg ressive wear and
to ensure that piston rings are seating properly.
(Commitment 8985, 9369)

4

IF cylinder head is not removed, borescopicallya.
inspect liner per Step 4.21.2a.

. .

b. IF cylinder head is removed, inspect liner per
Step 4.21.2.

,

k(,~'). 4.21.2 For any cylinder for which its cylinder head is
*/* removed, inspect liner per applicable steps of the

following:

NOTE

Step 4.21.2a should be performed
with a borescope through the
fuel injector port if the head is
installed,

Visually check the cylinder liner for scratches,a.
*/* scuffing or bright spots. (Commitments 8985,

9369)
'

(1) Record any findings on " Data" Sheet 23, Sheet
2. .

NOTE

Dimensional check of cylinder
liners in stop 4.21.2b is not
required to be performed unless

(m)q directed by Mhintenance Supervisor.
s

_

.

O

e

m --

1
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h . '' Perform dimensional check of_ cylinder liner as
fallows:-

.

i* (1) Establish a reference position (see figure ca
" Data" Sheet 23).

,

(a) If piston is out of liner, or if liner
is removed from block, use the preferred
reference position 6 inches from bottom.

(b) If piston is installed in liner, use
alternate reference ponition, 3 inches,

'e from top.

(2)' Using an inside micrometer measure cylinder
*/* liner inside diameter (ID) at the reference

position.

(a) Take two readings 90 degrees apart.

(b) Record on " Data" Sheet 23, Sheet 2.

(3) Take two ID measurements 900 apart for
*/* Position 1 approximately 3 inches from tha

top of cylinder liner.

(||)_/ (a) Record on " Data" Sheet 23, Sheet 2 as
Position 1 A and B.

(4) Take two ID measurements 900 apart for the
- */* Position 2 approximately 16 ir.ches from the

top of cylinder liner.
|

(a) Record on " Data" Sheet 23, Sheet 2 as
Position 2 A and B.*

'(5) From the measurerents taken in Steps b, c and
- */* d, determine amount that liners are out of

round (i.e., difference in two readings at
each position).

.

(a) Record on " Data" Sheet 23, Sheet 2.,

c. De-glaze the cylinder liner as follows if piston
is removed:

-

(1) For a honing /de-glazing fluid, use kerosene,
solvent, soapy water, or honing oils (diesel
oil makes a very poor honing fluid).

i.

.

_ . . . . . . . _ .
. . _ . . . . _

_ _ _ _ - - - _ - _ - - _ _ _ _ _ _ _ - _ - _ - _ - _ - - - - - - - - - - - - -
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(2) Ensure that stones remain in contact with-

( N. zurface of the liner bore to'make sure the
'

'n / ston,es are cutting and to prevent the stones
from " slapping" liner surface.

(3) Maintain a steady flow of honing fluid to the
stones to wash away cuttings and to prevent
stone glazing.

(a) If honing /de-glazing is performed with
liners installed in the engine, arrange
a shant metal trough under the bottom of
the cylinder liner to carry off the '

fluid and cuttings.

(b) Do not allow cutting-laden fluid to flow
over the crankshaft and into the main
bearings.

(c) Lay a series of clean wiping rags *

between the crankshaft webs and the main
bearing caps to prevent splashed fluid *

,from entering the main bearings.
,

(d) Exercise care when removing the rags
(((_/'1 , ,

bearings.
that cuttings do not fall into the main

r

(4) Drive the hone /de-glazer with a powerful,
slow turning electric or air drill motor.
The surface speed of the stones must be in
the range of 25 - 50 rpm, and maintain a
stroking rate of approximately 30 complete
cycles per minute.

(5) After the first minute of honing /de-glazing,
remove the hone /de-glazer from the liner and,

wash the bore surface and dry it.

(a) Check the surface carefully to determine
. if there are any low spots.

(b) IF low spots are found, measure the bore
carefully with an inside micrometer to,

determine if liner will be useable, or
if it must be replaced..

c\
Lf

.
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7x. - (6) Continue honing
() glaze is remove /de-glazing until all surfaced.,

,

. -

(a) 'A properly de-glazed liner will have a
-

uniform satin gray appearance with a
good cross hatch pattorn.

(b) The lines of cross hatch pattern should
intersect at an angle of approximately
90 degrees.

(7) When honing /de-glazing is finished, wash the
liner bore well with a stif f scrub brush and
hot soap and water.

(a) After washing, the surface must be dried
completely, and oiled with engine
lubricating oil to prevent rust.,

.

(b) Use an air jet to blow out the
lubricator tubes or other liner -

lubrication fittings to remove hone grit'
which may have entered these fittings
during honing.

(I''/ s\ d. Repeat Step 4.21.2b and record measurements in\- */* appropriate space on "Date? Sheet 23, Sheet 2.
k For any replacement liners ensure the followinge.

*/* dimensions exist or machine liner to meet the
specified dimensions.

(1) Upper liner ledge diameter should be
19.496/19.494 inches. -(See Figure 23 and
Reference 6.2.7.),

(2) Lower liner pilot diameter should be
18.990/18.992 inches. (See Figure 25 and
Reference 6.2.7.)

.

(3) Liner proudness (distance liner protrudeo.

above cylinder block top) should be
0.000/0.007 inches. (See Figv.re 25 and
Reference 6.2.7.) ,

4.22 CYLINDER BLOCK (02-315A)

4.22.1 For any location on the cylinder block top where two or
g- more adjacent cylinder heads (e.g., 5R,-6R, 7R) have*/*

( j been removed, perform the following inspection.

.

, - - - - .c ,
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a. If the linder heads are, removed, perform a. or() b., and f applicable c. (Attach NDE Inspection,

Report.) ,
.

(1) Liquid Penetrant test (PT) of the cylinder
*/* block top cylinder head mating surface to

include area adjacent to stud holes and
between adjacent cylinder heads. Perform c.
if indications are noted. See 5.4 for
Acceptance criteria.

(2) Magnetic Particle test (MT) of the cylinder.

./* block top cylinder head mating surface to*

include area adjacent to stud holes and
'

between adjacent cylinder heads. Perform c.
if indications are noted. See 5.3 for
Acceptance Criteria.

(3) Eddy Current test (ET) on the cylinder head.
*/* stud holes if linear indications found at

stud hole extending into thread during tests
a. or b. above. *

(a) Findings will be reviewed by'

Engineering.-

^'d' 4.22.2 Ensure System Engineer receives a copy of Data Sheet.
*/*

4.22.3 IF cracks are discovered this shall be reported
*/o promptly to NRC staff.

4.23 EXHAUST MANIFOLD (02-380A)

4.23.1 Visually examine accessible exhaust manifold pipe welds
*/* and corresponding heat affected zones for presence of

cracks. (Commitment 9004, 14393)

4.24 CRANKCASE RELIEF VALVES (02-385A)

4.24.1. Remove all left side crankcase doors.
4.24.2 Disassemble, clean, inspect and reassemble the
*/* crankcase relief valves as follows (Commitment 9005):

a. Check crankcase relief valve (02-385A) located o..
the left crankcase side doors as follows (Document
on " Data" Sheet 4, Sheet 1) (Commitment 9005):

O.
' x b/ .

.
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(1) Remove the outside cover of the relief valve
.. : - by removing the cap nuts.

(2). Remove the cctter pin from the slotted nut. |

(3) compress the spring.
1

(4) Remove the slotted nut, spring retainer and
spring. ,

(5) Remove disc.

(6) clean all parts of the relief valve and
crankcase door.

('/) visually check the seat and disc for any '

condition that might prevent proper seating.
(No cuts in 0-ring or burra on seat.)

(s) Visually check shaft for signs of wear of *

corrosion.
,

(9) Lightly coat shaft with engine oil and place
# . disc on shaft and check that disc moves

easily on shaft.

'

(10) Install spring. *

(11) compress the spring and ' install spring
retainer and slotted nut.

(12) Tighten nut until top of nut is flush with
and of shaft and hole in shaft is aligned
with slot in nut.,

(13) Install cotter pin.
_

(14) Replace outside cover and' secure with the cap
nuts.

4.25 ENGINE BASE (02-305A) AND CRANKCASE (02-311A)-

4.25.1 Perform inspection of engine base and crankcase as
follows (commitment 8980): _,

n. check engine base internals as follows (document
*/* on " Data" Sheet 4, sheet 1):

(1) Wipe down the internal surfaces adjacent to
the main bearing stud nut pockets.

,

.,

- -r ,n.-, - ,--..-,,-n. m,, - - . , - , ,n-<. ----,,--,,.,-,e . , - , , - - , - - - , - . -,, , . , ~ - --
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(2) Perform a visual check of the base, including_
.

( ') the areas adjacent to the main bearing studk/ '
- nut pockets, for cracks. (commitment 8980)

(3) If cracks have been previously discovered or
new cracks were discovtred in Step 4.25.la(2)
above, perform a liquid penetrant (PT) or
magnetic particle (MT) inspection of cracks
to determine extent and/or growth of
crack (s). (Acceptance criteria por Step 5.4
or 5.3.)

b. Check engi,e crankcase internals as follove
*/* (docu0ent en " Data" Sheet 4, Sheet 1):

(1) Wipe down the internal surfaces of the
crankcase.

(2) Perform a visual check of the vertical
crankense arch wall for cracks. (Commitment

,

8984) .

(3) Perform a visual check of the
crankcase-to-base nut pocket area for cracks.
(Commitment 3984)( '^g/

i/ (4) If cracks have bann previously discovered or
new cracks were discovered in Stepa
4.25.lb(2) or (3) above, perform a liquid
penetrant (PT) or magnetic particle (MT)
inspection of crack (s) to determine extent
and/or growth of crack (s). (Acceptancs
criteria per Step 5.4 or 5.3.)

4.25.2 IF it was d'etermined in Step 4.5.4j that cracks have
*/* been previously discovered or new cracks were

discovered in Step 4.25.1 above, perform a liquid
panetrant (PT) or magnetic particle (MT) inspection of
crack (s) to determine extent and/or growth of crack (s).
(Acceptance criteria per Step 5.4 or 5.3.)

4.26 J'ACKTT WATER HEAT EXCHANGER

4.26.1 IF it was determined from the trend data in Step
4.5.4c, that the jacket water heat exchanger may be
fouling, clean the heat exchanger.

a. Isolate and tag NSCW to the jacket water heat
exchanger.,,

-;b)\
'

_,

b
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(~i b. Drain the tube side of the heat exchanger.
( )''~

o.' Ensure the jacket water system has been drained.
,

d. Drain the shell side of the heat exchanger.
.

Remove both and covers of the heat exchanger.e.

(1) Inspect tubes for fouling and claan as
*/_ * required.

(2) Inapect epoxy coating on uxposed interior
./* surfaces of heat exchanger to ensure no*

cracking or peeling.
_

f. Install both and covers using new gaskets.
*/*

g. Remove the jacket water outlet pipe from the .

*/* south and of the heat exchanger.

(1) Inspect shall side of tubing for fouling. *

(2) IF fouling is present it will be necessary to
remove tube bundle for cleaning.7 s

('~'L. /
(3) Inspect top row of tubes at outlet to verify

no tube deformation.

h. Install jacket water outlet pipe at south and of
*/* the haat exchanger.

4.27 IUBE OIL'HZAT EXCHANGER

4.27.1 IF it was determined from the trend data in Step
4.5.4d, that the lube oil heat exchanger may be
fouling, clean the heat exchanger.
a. Drain the tube side (jacket water) of the heat

exchanger.

b. Drain the shall side (lube oil) of the heat
exchanger.

c. Remove both and covers of the heat exchanger.

(1) Inspect tubes for fouling and clean as
*/* required. -

,m

-

.
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(2) Inspect epoxy coating on exposed interior

O
._

*/* surfaces of heat exchanger to ensure no
cracXing or peeling.

d. Install both and covers using new gankets.
*/*

e. Remove the lube oil inlet pipe from the north end
*/* of the heat exchanger. *

(1) Inspect uhell side of tubing for fouling.
(2) .!? fouling is, present it will be necessary to

remove tube bundle for cleaning.

f. Install lube oil inlet pipe at north and of the
*/* heat exchanger.

4.28 ENGINE RZASSEMBLY
,

4.28.1 Install any pistons and connecting rods removed as .

follows: '

a. Assemble piston to rods as follows:
. t/*

k /v (1) Place piston upside down, resting on its
crown, on g sheet of plywood.

(2) Ensure piston, piston pin and rods are
reassembled in the same relative position as
they occupied before disassembly.

(3) Lift connecting rod with rod turning plate or
sling then lower and of connecting rod ints
piston,' aligning piston pin hole in rod with
that of piston.

l CAUTION

l Do not permit Felpro CSA or any
'

I mixture of it to come into
i contact with any threadad

fastenern as it could damage,

! the fasteners. Dausge would
I occur due to different lubrication
| properties C5A/ Graphite and oil
| 50/50 mixture.

():/ (4) Coat piston pin with Felpro C5A, or,

'6 .; equivalent, prior to assembling in bushing.
.

.

+.m_
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(5) Insert piston pin through piston and rod.
.

(6) Clean piston groove and the outside end of
. the piston pin retainer rings.,

(7) Insert retainer rings into piston grooves at
both ends of piston pin.

(3) Apply " Loctite $271" to ends of retainer
rings to prevent. rings from rotating in the
grooves..

!

b. Install piston and master rod (link rod removed)
'

as followns

(1) Lubricatewallsofcylinderkinerwithclean
lubricating oil.

(2) Install piston ring guide over top of -

cylinder liner. '

(3) If the cylinder head stude are installed, '

place a piece of 1/2" plywood vertically on
the inner side of the outer studs or instal)~

(4 aluminum sleeves over the stude.
_-

*

(4) Prior to barring of the engine, lubricate
engine main bearings and cylinder liners in
accordance with Step 2.17.

(5) Position crankshaft with crank pin
approximately 300 past top center, away from
master rod side. ,

(6) Install a piston pulling fixture on the
piston crown.

,

(a)' Recordon" Data" Sheet 57, Sheet 1ID
:*/* _ numbers for piston used during

* reassenM y.
;

-
'. .

(b) Record on " Data" Sheet 16, Sheet 2 ID |
*/* number of connecting rod used during i

-

reassembly.
1

(7) Pick up piston and rod with overhead hoist
and position over cylinder liner.

.(8)- Visually check piston and rod assembly for
q'y cleanliness.

l

. - . .. . - -- . . . .- . - . . - . . - . _ . . - . - -
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I'T (9) Lubricate one side of a piece of 3/32-inch-

\' compressed gasket mater.ial with clean
lubricating oil and wrap around lower end of
connecting rod with oiled side towards linor
wall.

(10) Lower rod into cylinder liner.

(a) Hold piston rings in place as they enter
the piston ring guide.

(b) Ensure ring gaps are staggered around
*4* the circumference of the piston.

(11) continue to lower piston until connecting rod
*/* bore is opposite crank pin then remove gasket

material.

(12) Install connecting rod bearingn as follows:,
(a) Ensure all shellh have satisfied
*/* inspection requirements of Step 4.19.2,'

.

(b) Ensure any shells marked for "botton
a4* only" are used only as a bottom shell.,

N j"'
(c) Ensure crank pin is clean and free of
*4* burra.

(d) Supporting lower shell be hand, placo
*/* shells on crank pin and install loching

clips.

(e) Record on " Data" Sheet 18, Sheet 1
*/* connecting rod bearing shall ID number

for bearing shells used for reassembly.

(13) Attach chain puller bracket, chain puller,
chains and master rod bar, then bar
crankshaft towards rod.

'

(14) Install connecting rod saddle and plate on
master rod side of crankcase (see Figure 19).

(13) Adjust to hold master rod tight against crank
pin.

,

n
( -

~$ )
,

-
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.- e. Installation of Piston And Link Rod
N (1) Do not rotate crankshaft until link rod has

been' assembled and bolted to master rod.
Block crankshaft to prevent further movement.

(2) Lubricate walls of cylinder liner with clean
lubricating oil.

(3) Install pist7n ring guide over top of
cylinder liner..

,(4) If the cylinder head studs are installed,
place a piece of 1/2" plywood vertically on
the inner side at the outer studs or install
aluminum sleeves over the studs.

(5) Install a piston pulling fixture on the
piston crown.

,

(a) Record on " Data" Sheet 17, Sheet 1 ID *
,

*/* numbers for piston used during
reassembly.

(b) Record on " Data" Sheet 16, sheet 2 ID
(f )g */* number of connecting rod used during
' ' ' reassembly.

(6) Pick up piston and rod with overhead hoist
and position over cylinder liner.

(7) ' Visually check piston and rod assembly for
cleanliness.

(8) Lubricate one side of a piece of 3/32 inch
compressed gasket material with clean
lubricating oil and wrap around lower end of
connecting rod with oiled side towards liner
wall.

(9) Lower rod into cylinder liner.

(a) Hold piston rings in place as they enter
the piston ring guide.

(b) Ensure ring gaps are staggered around
*/* the circumference of the piston.

.

?

D
1

_ _ _ _ _ _ _ _ _ _ ___-
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(10) Continue to lower piston until connecting
( ) :. */* rod bore is opposite crank pin then remove'/-

qaska,t matorial.

(11) Attach chain puller bracket to mastor rod
side of crankcase. '

(12) Attach chains to each and of link pin with
cap screws, connect other end. of chains to
chain puller (see Figure 17) .

(13) Draw connecting rod box into engagement with
crank pin and master rod.

(a) Ensure serrated joints are properly
engaged.

CAUTION
.

All fasteners, washers, contact
surfaces and threaded holes '.
should be completely clean
prior to applying the graphite
and oil mixture.

[( 'j ' NOTES

a. The inspections of Steps
4.18.5e(3), 4.18.5e(4)
and 4.18.5g or 4.24.2 of
Procedure 27562-C should
have been performed on
all connecting rod fasteners
prior to assembly.

b. If connecting rod bolts have
been replaced with studs and
nuts, use applicable steps of
Section 4.24 of Procedure

! 27562-C, instead of Steps
*

4.28.lc(14) through (18).,

(14) Apply a mixture of powdered graphite and
lubricating oil to the threads of the
connecting rod bolts and the rod-to-box
bolts, washers, nuts and all contact
surfaces.

,,,

/

.
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~(15) Assemble bolts, nickel plated washers and. . . .'
7 s nuts. Install washers so that bolt head or~

('') nut rests in the counter bore of the washer.
Ensu're rod to box bolts are installed into
the holes which they were removed.

(16) Torque the connectind rod, bolt nuts and
rod-to-box bolts as follows (record on " Data"
Sheet 16, Sheet 8):

(a) Snug all the fasteners down in a '

crisscross pattern (See Figure on. Data
Sheet 16) hand tight.

(b) Ultrasonically measure all bolt lengths
*/* and record on " Data" Sheet 16, Sheet 8.

(c) Using a torque wrench, tighten the
fasteners in two steps to 1360 ft-lbs in
a crisscross pattern (See Figure on Data
Sheet 16). (i.e., apply 680 ft-lbs to .
each nut or bolt in the sequence shown '

in Figure on Data Sheet 16 and then
repeat for 1360 ft-lbs.)

NOTE '

The final step in tightening
the connecting rod, nuts and
rod-to-box bolts is to stretch
the bolts to the specified
lengths without exceeding 2000
ft-lbs.

(d) Using a torque wrench, tighten tha
*/* connecting rod bolt nuts until the bolts

have stretched 38 mils it 1 mil) and the
rod-to-box bolts until they have
stretched 22.5 mils it 0.5 mil) over the

i values recorded in Step (2) above,
(Stretch is to be determined
ultrasonically) tightening in the

'

crisscross pattern shown in Figure on
Data Sheet 16. If the required stretch
can not be accomplished by applying 2000
ft-lbs or less torque, remove the bolt
and examine for the cause of exceasivei

friction. Record the amount of stretch
i and the torque applied for each bolt on
i 7~g " Data" Sheet 16, sheet 8.
| YU
| -

|
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(e) Align the connecting rod bolt nut cotter
c 's pin holes per Step 2.18.1d.

)t
# '

(17) Unblock crankshaft.
(18) Safety-wire bolt heads and install cetter
*/* pins in slotted nuts in accordance with

Appendix A.

(19) Remove all tools.
*/*

4.28.2 Install any cylinder heads removed as follows:

a. Install or check cylinder head studs as follows:

(1) Lubricate cylinder head stud block side
threads with a 50 - 50 mixture of graphite'

and lubricating oil.
.

CAUTION
,

,

The use of impact type tools
to tighten the studs may

'

damage the studs.-

, , . .

) NOTE

The free length is measured
from the block top to the
end of the cylinder head
stud.

(2) Torque the studs into the block to 80 to 120
*/* ft-lbs.

-- (a) Meanure the free length of the stud.

(b) Use the necessary lock washers (shims)
to obtain a stud-free length of 15" 1

- 1/16".

(c) Record stud-free length on " Data" Sheet
9, Sheet 5. '

(3) Any new studs should conform with Reference
6.2.7.

r~x .
lasj

.
*

_ - . _ . . . . - . -
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k. . Visual 1Y check cylinder head,for cleanliness and-

install gaskets.,

,

() h. Attach lifting fixture to cylinder head and hoist
head in place over cylinder head studs.

d. Carefully lower head into place, taking care not
*/* to damage stud threads or seals.

(1) Record cylinder head used for reassembly on
*/* " Data" Sheet 9, Sheet 1.

e. Lubricate cylinder head studs, washers and nut
threads with a 50 - 50 mixture of graphite and
lubricating oil.

f. Assembly washers and nuts on studs and run down on
the threads. Ensure studs are not loose.

g. Install intake elbow to manifold and cylinder head
i as follows: (Commitment 9001) *

'

..

(1) Ensure a clean and smooth surface on cylinder
i head and air inlet manifold.

'~
(2) Visually check the insids of the elbow and

manifold for cleanliness.(-.

*

(3) Install air elbow and check fit between
cylinder head and elbow flane, with feeler
gauges.

(4) Check for freedom of movement of cap screws
in the flange holes.
4

(5) Re-drill or elongate flange holes up to 1/8
inch oversize if necessary to ensure freedom
of movement of the elbow and the abutaent of
the elbow flange to the cylinder head.

| (6) Some filing or scraping may be necessary to*

ensure a reasonably parallel surface, (less
than one gasket thickness), between head-

| surface and elbow flange and/or manifold
surface and elbow flange.

L (7) Double gaskets and R.T.V. may be used to
| adjust height and/or distance between mating
i parts , other castings may be tried in an

L .- . attempt at a better fit if necessary.

'

|
-

|

~

__ _ _ _ _ _ _ _ . _ _ . _ .._ _ . . _ . __.___ _ . _ ,
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(8) Positively identify elbow to ensure proper
/ 'y reinstallation during subsequent overhauls.

'

h. Install eRhaust albow by installing the four cap
screws.

NOTE

Care should he taken not to
further tighten the head studs
during installation of heads
and torquing of the head stud
nuts.

i. Tighten. cylinder head nuts in three increments,
*/* and in a crisscross pattern (reference Figure 3)

to 3492 to 3708 ft-lbs.

(1) Repeat crisscross pattern until no nut
movement is observed. *

.

(2) Racord on " Data" Sheet 9, Sheet 5.

j. Replace cylinder head nut covers.

( ',r ^3 k. Torque intake elbow cap screws to 30 ft-lbs.
-

' ';", */O
''

(1) Record on " Data" Sheet 22, Sheets 2 and 3.

1. Torque the exhaust albow cap screws to 60 ft-lbs.
*/* Record on " Data" Sheet 22, Sheat 4.

Install jacket water piping to cylinder head byn.
*/* connecting dresser coupling and installing four

| cap screws.

- (1) Torque the jacket water piping cap screws to
i 30 ft-lbe.

(2) Record on " Data" Sheet 22, Sheet 6.

(3) Tighten dresser couplings.
*/ *

n. Visually check starting air piping for
cleanliness.

,-

' -

. .
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e. Connect dresser coupling and' install four
*/* cap screws to cylinder head.

Torqu' e the air start piping cap screws to 30(1)'
ft-lbs.

(2) Record on " Data" Sheet 22, Sheet 7.

(3) Tighten dresser couplings.
*/*

4.28.3 Install air start valves as follows:
.

a. Remove rags in air start valve hole and ensure
that hole is clear.

-

b. Install new copper gasket for air start valve to
*/* cylinder head.

Visually check air start valve for cleanliness andc.
then set into place.

.

.

d. Check air start valve cap screws for proper
*f* 1ength.,,

(1) Replace any cap screws that exceed 2-3/4I inches.

.
(2) Document on " Data" Sheet 22, Sheet 5.

Run down the two cap screws hand tight.e.

f. Torque the two cap screws to 150 ft-lba.
*/4

(1) Record on " Data" Sheet 22, Sheet 5.

g. Re-torque cap screws after every 8 hours of
*/* engine operation until no change .in torque is

observed.

(1) Record on " Data" Sheet 24.
4.28.4 Install any subcovers removed as followst

a. Ramove rags from intake and exhaust push rod holes
in cylinder head.

,

'o . Visually check push rods for cleanliness and then
insert into holes.

P
(M

.

]
|

. . _ . ..._.. ._. .__ _-
. _ . . _ _ . _ . .

__
.. .
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Jp4 Attach slings to subcover with a shorter sling-

C~}s L inboard to establish approximately 450 tilt on
cover.-

-
,
,

d. Visually check subcover for cleanliness and then
lift subcover over head.

a. Apply RTV or equivalent if necessary to ensure
that new gasket is in place and start lowering
cover.

f. Guide cover down over hand clearing valve springs.
g. Slowly lower cover until rocker arms come in
*/* contact with valves and push rods.

h. Insert bolts into holes and hand tighten.

i. Torque subcover bolts to 120 ft-lbs in three
*4* increments in a crisscross pattern.

'

'

(1) Record on " Data" Sheet 22, sheet 9.
'

j. Using a flat wrench roll intermediate rocker ara
down and insert connector push rod and release,

( rocker arm.v

k. Install the two 1/4" pilot air lines and connect
to the air start valve.

1. Blow out and then install the fuel oil supply
header, fuel oil recirculation header and lube oil
header (if removed). Install subcover clamps for
the fuel oil and lube oil headers.

m. Blow out and then install the 3/8" lube oil supply-

lines from header to the tee on subcover.

n. Blow out and then install the 1/4" air start
tubing to connections on each subcover.

c. Install and torque rocker arms per Stap 4.9.15f(2)
*/* for subcovers that were not removed.

4.28.5 clean crankcase and engine base internals if lube oil.,

. was removed.
!

.

*

)
.

L
__. _ _
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4.28.6 Inspect engine internals as follows:
*j *,~

ak
bm

Check lube oil tubing for denta or crimpc.
(Commitme'nt 8982)

.

b. Check pneumatic lines to main bearing temperature
switches for dents or crimps.

n., c. Inspect internals for cleanliness including the

hg{w
engine sump drair line to lube oil sump tank, if1

py lube oil was removed.
a_
V d% d. Ensure main bearing cap oil lines are reinstalled
['Y y if they were removed for manually oiling main

'

;;: bearings.
~-

4.28.7 7ake a final inspection of the return side (west) of
*/* the lube oil sump tank for cleanliness and install

manhole cover, if lube oilfwas removed.
4.28.8 IF lube oil system was drained, fillwithnewlubeoik..
*j* -

a. Fill lube oil sump tank until level reaches MAX
STATIC.

m
b. Eamove cover from the lube oil full flow duplex,

filter for the filter that is in sarvice and add
lube oil to fill lube oil heat exchanger and
tilter.

(1) Fill until lovel in sump tank begins to rise.

(2) Replace cover on lube oil filter. -

4.28.9 Align lube oil keepwarm syste:n for operation.

4.28.10 Suart lube oil keepwarm pump and check gear train lube
,

*/* oil spray nozzles for flow per Step 4.16.9.
(Commitment 9358)

4.28.11 Esplace crankcaso side covers and torque bolts to 30
*/* ft-lbs.

4.28.12 Complete gear train inspection of Step 4.16.1 if not
*/* complete.

.

.

=mw . .- s
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4.28.13 Replace gaar train inspection cov' era, engine driven
(~T jacket water pump and engine driven lube oil pump as() follows:_

,

Replace gear inspection covers using new gasketsa.
*/* and torque bolts in accordance with Table 1.

b. Install jacket water pump as follows:
*L*

(1) Ensure both mating surfaces are clean.

(2) Install the ' jacket water pump adaptor plate
to front vf gear case using the twelve cap
screws.

(3) Torque cap screws to 100 ft-lbs,
t/h

(a) Record on " Data" Sheet 22, Sheet 10.

(4) Ensure mating surfaces of jacket water pump'
and adaptor p.'. ant are clean.

.

.

(5) Install the jacket water pump to the adaptor
plate using ths eight cap screws.

((L J
S, (6) Torque cap screws to 60 ft-lbs.

*/*

(a) Record on " Data" Sheet 22, Sheet 10.

- (7) Install the jacket water pump caction piping.
(9) Torque the twelve bolts in accordance with
*/* Table 1.

(a) Record on " Data" Sheet 22, Sheet 10.

(9) Install the jacket water pump discharge
piping.

(10) Torque the eight bolts in accordance with
*/* Table 1.

(a) Record on " Data" Sheet 22, Sheet 11.

(11) Connect the lube oil tubing to the jacket
water pump.

(11) Connect the tubing on the discharge piping of
_

the jacket water pump.

O
_

_ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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ca Install lube oil pump rs follows:s

( i $1.*
/ (1) Ensure mating surfaces of lube oil adaptor

plat'e and gear case are clean.

(2) Install the lube oil pump adaptor plate to
the front of the gear casa using the eight
socket head cap screws and seven 'ax head cap
acrews.

(3) Torque socket head cap screws to 60 ft-lbs.
*/* and hex head cap screws to 30 ft-lbs.

(a) Record on " Data" Sheet 22, Sheet 11.

(4) Ensure mating surfaces of lube oil pump and
adaptor plate are clean.

(a) Install the lube oil pump co the adapt.er
plate using the eight socket head
capscrews.

.

.

(5) Torque cap screws to 100 ft-lbs.
*/*

(a) Record on " Data" Shest 22, Sheet 11.

'
(6) Install the eight bolts in lube oil pump
*/* discharge flange and torque in accordance

with Table 1.

(a) Record on " Data" Sheet 22, Sheet 12.

(T] Install albow on auction of lube oil pump and
the fu(1 oil piping supports using twelve, cap
screws.

(8) Torque cap screws to 60 ft-lbs.
*/*

(a) Record on " Data" Shee'( 22, Sheet 12.

4.20.14, .Ccaplete camshaft inspection of Section 4.13 if not
*/. *, complete.,,,

4.20.15 Complete governer drive inspection of Step 4.14.2 if
- *4* not complete.

_s

Yb e
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4.28.16 Replace governor coupling flexibfe element as follows
(commitment 9011, 9110):

Position governor coupling adaptor assembly ina..

place above governor drive.

b. Place a few drops of machine oil into the tapped
holes in both hubs.

CAUTION

New coupling element should be
stamped "N" for neoprene or it '

should not be installed.
c. Place flexible alament into general position with

inserts in line with slots in hub flange.
(1) Verify that new coupling element is stamped
*/* "N" for neoprena.- *

d. Place a fastener with washer into each of the two'
'

solid inserts immediately adjacent to the split
insert and engage the threads two or three- turns.

e. Repeat this procedure on all other solid inserts(_j'', working progressively around the circumference.

f. Finally install the fastener with washer in the
split insert,' .

NOTE
-

| The flexible element is now
.

L ready 1to be compressed.

g. Beginning at the split insert, tighten all..

fasteners to apgroximately half the distance
- required.to seat the insert in the slot.

.

CAUTION.

-

The coupling fasteners must be
re-torqued after 24 hours of
operation or at first stop
after at least one hour of
operation which evericomes
firsti per Step 4.48.2.

l

.
-

I

.
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,

- h. . Tighten the fastener in the split insert to 48,

'

i *i* inch-lbs. Move progressively around hubs
'x /

tightenin,g all faatanars to 48 inch-lbs.

(1) If the split insert does not seat evenly,
strike the flexible element with a soft
hammer in the area near the insert.

(2) Record on " Data" Sheet 13, Sheet 4.

4.28.17 Install governor as follows (Commitment 9015):

Remove inspection plate from front of governora.
drive housing if installed.

b. Ensure governor coupling is installed.

c. clean governor adaptor plate mounting surface and
install gasket.

.

d. Set governor on governor adaptor plate engaging
goverr.or drive shaft into governor coupling. -

e. Install loosely the four cap screws with lock
washers through the governor base into adapter,_

( )._- plate.
_

f. Check that the governor coupling adaptor shaft is
not being forced against the top of the governor
drive vertical chaft.

(1) There should be at least 1/16 inch gap
between ends of shafts.

g. Torque the four cap screws for the governor base
*Z* to 30 ft-lbs.

~'

| (1) Record on " Data" Sheet 13, Sheet 5.
I

h. Again check that the governor coupling adaptor
shaft is not being forced against the top of the
governor drive vertical shaft.

(1) There should be at least 1/16 inch gap (i.e.,
_

coupling adeptor shaft should be able to be
moved vertically by hand).

,.

*

~
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1. ' check ~ governor drive housing'to ensure nothing has
~3 ef* fallen inside.,

t |
'~'

I. Replace inspection cover and torque the ten
*/* cap screws to 144 inch-lbs.

(1) Record on " Data" Sheet 13, Sheet 5.

k. Flush the booster servo with clean oil and then
*/* install the booster servo on the governor drive

housing and torque the four cap screws per Table
1.

(1) Record on Data Shast 13, Sheet 5.

1. Connnet the air supply tubing to the booster
servo.

m. Install the governor oil lines between the booster
servo and governor. .

w. Connect the jacket water supply and return lines .

to the governor oil cooler.

.- o. Connect the electrical cable to the governor.
( ', s

|- p. Connect extensible link and fuel rack actuator arm'
to governor actuator terminal shaft ensuring that
some o"ar travel on each end, from no-load to
full-load fuel position, exists to provide
positive fuel rack control.

q. Ensura that linkage in free of biriding and without
backlash,

r. Drain the oil from the governor.

s. Clean the top of the governor assembly including
the oil filler cup cap area,

t. Flush governor using Mobilgard 412 or approved
*/* equal,

u. Refill governor to proper level with Mobilgard 412
*/* or approved equal.

~

4.28,18 Complate overspeed governor and accessory drive
*/* inspection of Step 4.15.

7-
w j'

.

I
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4.23.19 Install overspoed gcVernor drive as follows
- (conmitment 9183)

Install a.d check the overspaad governor driveda.u

*/* coupling as follows:

(1) Remove the adaptor plate from the gear case.

(2) Clean the mating surfaces of the adaptor
plate and the overspeed governor drive.

(3) Install the overspeed governor drive with new
gasket on the adaptor plate.

(4) Torque the five cap screws to 30 ft-lbs.
*/*

(a) Record on " Data" Sheet 14, Sheet 3.

(5) Clean the overspeed governor drive coupling,
.

key and shaft. .

l
.

(6) Check mating surfaces of coupling, key and '

shaft. -

r~' (7) Measure outside diameter of shaft and inside
(~. diameter of coupling.

'' (a) Interference fit should be below 0.0005
inch, if interference fit exists.

(8) Prepare mating surfaces of coupling, key
taper pin and shaft with Ioctite Safety
Solvent No._745 or equivalent.

(9) Coat mating surfaces of shaft, coupling and
key with Loctite 609.

-

(10) Install coupling and key on shaft.

(11) Coat taper pin with Loctite 609, install and
stake in two places..

b. Verify overspeed governor drive coupling 1ccation
as follows:

(1) Temporarily install the overspeed governor
and adaptor plate to gear case with spider
between coupling halves- (accataory drive half ,

and governor drive half).
.

s_-
-

-

- n- - . ~ . . - - - ~ . . . - .. __ -. . - , . .
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~

f'~
-. (2) Verify coupling halves are snug against

spider (7/8 inch separation between hub) faces).
* -

_

,

Remove t'e overspeed' governor drive andh(3)
adaptor plate assembly from gear case.

(4) Install the accessory drive coupling shield
on the backsido of the adaptor plate.

(5) Torque the seven cap screws in accordance
*/* with Table 1.

(a) Lock wire in accordance with Appendix A.

(b) Record on " Data" Sheet 14, Sheet 3.

c. Install the overspeed governor drive as follows:

(?.) Discard used spider. *

'

(2) Install the overspeed governor and adaptor '

plate assembly to gear case with new spider
betwoun coupling halves. (Commitme.it 9183)

| ( '/ (3) Torque the twelve cap screws to.30 ft-lbs.
'^'

*

*/*

(a) Record on " Data" Sheet 14, Sheet 4.
1

d. Connect the magnetic pickup wiring (two circuits).
*/*

Disassemble and replace o-rings or replacee.
*/* overspeed trip vent valven connect the pneumatic

tubing to the overspeed trip
valve.

,

f. Connect tho lube oil supply and drain tubing on
the overspued governor,-

g. Install thn fuel oil booster pump' suction and
discharge tubing.

h. Install the two inch lube oil line (lube oil
*/* supply to turbochargers and rocker arm header) .

(1) Torque bolts in accordance with Table 1.

(a) Record on " Data" Sheet 14, Sheet 5.,

'[
_
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4.28.20 Install fuel injectors as follows:g
h Ramove rag from injector hole in cylinder head and

'-

ensure that the hole is clear.
,

b. Install new gasket for nozzle in place.

CAUTION

Extreme care should be taken
not to damage injector tip
during installation.

c. Visually check injector nozzle for cleanliness and
then carefully insert into place and hand,ti hteng
the two 1 1/8" nuts on retainer plats s' cuds.

d. Torque the nats to 75 to 80 ft-lts.
*/*

,

(1) Record on " Data" . Sheet 22, Sheet 8.
.

Re-torque nut's af' car every 8 hours of enginea.

*Z* operation until no change in torque is observed.

((v~'L, (1) Record on " Data" Sheet 25, Sheets 1 and 2.
-

f. Elow out and then install 5/8" fuel supply line
from injector to the pump and install clamp.
Visually inspect elastomer insert for
deterioration or degradation. -

g. Blow out and then install the injection
line-to-burst header tubing. --

h. Blow out $',1d then install the 1/4" line from the
injector to the drip header and install clamp.

| NOTE
'

.

- rusi injection pumps inspected
are not to be reinstalled on
engine but are to be returned -

to vendor for refurbishing
and calibration unless vendor --,

performed inspection.
.

4.28.21 Install new fuel injection pump (s) for the pump (s)
L 7 s, inspected as follows: *

'd ) a. Use care to keep the smallest particle of dust or >

dirt entering pump or fuel inlet line. '
,

!

,

. _ _ - . -_ -
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Di Keep plugs or caps on pump and line openings until,s

( ,) .' pump is installed.

Remove covers placed over fuel injection pumpc.
coating surface on engine.

d. Check opening and fuel tappet for cleanliness.

(1) clean as necessary.

Set pump shims on the top of the fuel injectore.
pump base assembly.

f. Install pin-and-deflector (TDI Part No.
02-345-05-AD) into the top of the fuel tappet
assembly.

g. Before mounting pump on sngine, and with the fuel
tappet roller on the base circle of the fuel cam.
(see Figure 26), measure dintance from the fuel
pump mounting surface on the base assembly to the.
tappet with a depth microcater. '

(1) Add or remove shims from the top of the base.
~s assembly to obtain a measurement of
j./ approximately 0.197 inch.'

h. Place injector pump on base assembly and install
*/* nuts on studs.

(1) Record pump serial number on " Data" Sheet 10,
Staaet 1.

i. Torque nuts to 80 ft-lbs.!
.

0/*

(1) Document torquing of nuts on " Data" Sheet 10,,

Sheet 1.
| .,

f. Timing mark on plunger follower should appear near
bottom of timing window.

k. Prior to barring of the engine, lubricate the
engine main bearings and cylinder liners in
accordance with Step 2.17.

,-
_

N f

% .'

__ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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. L. Bar engine over-in the-direction of normal
' '

: rotation until the flywheel pointer is aligned- '

\ "*
_ with the fuel injection p9 int (210-BTDC for'right,,

bank, 220 BTDC for left bank) for the cylinder >

served by the fuel pump being installed.

CAUTION

For fuel injection pumps
manufactured prior to March
1982, the_ timing mark on the
plunger follower avat never
go beyond the upper or lower
edge of the timitig window.
If it does, the pump may be ,

severely damaged.
,

For_ fuel injection pumps *

manufactured since March
*

1982, the timing mark must
never go beyond the upper - .

edge of the timing window,
if it does, the pump may be
severely-damaged. The timing,

. mark on the plunger will. fall

,(e-[Ad
.

below the bottom of the window
opening when the fuel tappet
rollar is on the can base
circle, the. fuel pump will

'have to be loosoned and -

,

checked to-ensure that the
fuel injectJon pump' internal
spring is still.under
--compression.. If not,-the
. fuel | pump plunger follower
is bottoaing out against the
snap ring and the timing must
be rechecked.

m. - observe plunger fcilower timing mark in purp.--

e/*,, timing window.-

(1) IF the plunger follower timing mark does-not
line up with the index' mark on the. timing
window, remove pump and add or remove shims..

betwaen the. pump and the pump base. assembly
as necessary so that the marks will line up.

>

,

..
.

!

__.--# - , . , . --;, w ,,-
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(2) Reinstall pump.., s

( )
\'

- (3) Re-torque nuts to 80 ft-lbs.
,

(4) Document torquing of nuts on'" Data" Sheet 10,
Sheet 1 if re-torquing was required.

n. Bar engine through one complete injection cycle to
ensure that marks align at the fuel injection
point.

'

o. Connect fuel control rack to linkage.

p. Blow out and then install 5/8" fuel supply line
froa injector to the pump and install clamp-

q. Blow out and then install the 1.1jection
line-to-burst header tubing.

r. Blow out and then install the 1/4" line for the '

fuel recirculation line from the pump to tha -

,

header.

s. Blow out and then install the fue?. supply line,,

from aupply header to fuel injection pump.
O _'^r -

^

/ (1) IP flexible lines are installed, ensure clamp
and is at header.

4.23.22 Adjust cylinder head inteke and exhaust valves.

a. Prior to barring of the engine, lubricate the
angina main bearings and cylinder liners in
accordance with Step 2.17.

I

| b. Adjust the intake and exhaust valve clearance as
* L*, follows (ratorence Figure 27):

(1) Bar engine until piston is at TDC on the
compression stroke (all valves closed).

(2) Loosen the jam nut on the adjusting screw for
the valve to be adjusted.

(3) Turn adjusting screw until a 0.040 inch
feeler gauge can be inserted between valve
stem and swivel pad.

b

_ _ _ - _ - - _ _ _ - - _ - _
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(4) Tighten adjusting screw ~until valve bogina to
,') open.e

-

</

(S) Loos'en adjusting screw just until feeler
gauge can be removed.

( 6.' Hold edjusting scrow and tighten jam nut.

(7) Adjust all four valves, intake and exhaust,.
to 0.040 inch clearance.

(8) Cor.tinue to next cylinder in firing order
( 1L, 8F, 4 L, SR, 7L, 2R, 3 L, 6R, 8 L, IR, SL,
4R, 2 '- 7R, 6L, and 3R).

Install the six cylinder head cover mounting studsc.
in subcover. -

d. Ensure that all tools have been removed from
*/* engine. '

e. Install cylinder head covers.
'

'

*l *_.

4.28.23 Ensure turbocharger installation complete.
~# 4.28.24 Ensure jacket water and lube oil heat exchangers are

asaambled.
I

4.23.25 Fill jacket water system.

4.28.26 Check jacket water piping and components for leaks as
! */* follows:

a. Cylindor head jacket water outlet pipes at
cylinder heads,

b. Cylinder head jacket water outlet pipes at 90
degree drecser couplings. .

c. Turbocharger jacket water inlet piping dressor
' ' couplings (below turbochargers).

'

d. Turbocharger jacket water outlet piping dresser
couplings and flanges,

e. Engine driven jacket water pump mechanical saal.

7_
*

y-

.
-

_____m_ _ _ _ . _ _ _
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f.. Governor teat axchanger tubing.
4.28.27 Inform chemistry Department that engine jacket water
*/* system has beeh drained and refilled.

4. ;;9
FUEL OIL PUMP LINKAGE ASSEMBLY AND BEARINGS (02-371B)

4.29.1 Grease swivel Link and lubricate all fuel oil pump
*f* assemblies. (Commitment 9000)

a. Inject grease into the hole provided in the
sixteen spring loaded fuel pump rack control
levers attached to fuel control shafts.

.

b. Coat fuel rack (part of fuel injection pumps) on
the sixteen fuel injection pumps with oil and work
racks back and forth to check freedom of movement
(spring loaded fuel pump rack control levers will
move ' independently of shaft) .

.

c. Add oil te the ten (five per shaft) fuel pump
. 'control shaft bearing oil cups. '

(1) Ensure there is an oil vick in oil hole.
,

((J~),, (2) Ensure oil hole cover cap is intact.

(3) Inject oil under the seals around the snafts
with a pointed tip nozzle oil can, taking

| care not to damage seal.

4.30 GOVERNOR LINKAGE AND BEARINGS (02-413A)
'

4.30.1 Lubricate'the rod and fittings and lubricate cil wicks
| */* of the cross shaft bearings on governor linkage.
| (Commitment 9013) ,

'

a. Add oil to the four fuel control cross shaft'

bearing oil cups.

(1) Ensure there-is an oil wick in oil hole.
,

(2) -Ensure oil hole cover cap is intact.-

(3) Inject oil under the seals around the shafts
with a pointed tip nozzle oil can, taking

| care not to damage.saal.

'

(es
(h

~

.

I

- - . _ - - - - - - .- -



( ~ ~ ~

. .-

VBGP 28713-1 p'/f / A 4- 156 of 391
MSR)A -

.

4.30.2 25mpect the "Heim" rod ends of the governor-to-cross
(] */, * mbaft extensible link assembly..

% .-
.

a. Ensure tha't the rod ends rotate freely and no
binding exists.

b. Lubricate the rod ends with oil.
4.30.3 Inspect for loose parts on the governor cross shaft
*/* assembly.

a. Check that lavor arm cap screws are torqued to 12
ft-lbs. -

b. Install positive 1ccking hardwaLe on the lever arm
clamp bolt heads and shaft roll pins if bolts or
roll pins are found loose during inspection. (Tobe performed as necessary after tightenir.g ,

gosernor linkage hardware to design torque
specifications.) (Commitment 9010, 13753)

,

4.31 CRANKCASE VACUUN FANS (02-387A)
'

'

-4.31.1 Open crankcase vacuum fan 120V AC breakers at 1NBI
(1NBO) 1NYIl-03, 1NYIl-04 (1NYO2-03, 14YO2-04).

~'
| 4.31.2 Disconnect wiring at crankcase vacuum fans.

4.31.3 Remove crankcase vacuum fan and oil separators.

4.31.4 Disassemble as required to inspect and clean fan and
*/* separator.

4.31.5 Rotate _ fan and motor by hand to enecx bearings for
*/* roughness.- _.

4.31.6 Reasstable fan and separator.

4.31.7 Install crankcaso vacuum fan and oil separators.
*/* :.

' a

4.31.8 Connect wiring at. crankcase vacuum fans.

4.31.9 Close crankcase vacuum fan breakers at 1NBI (1NBO)
1NYIl-03, 1NYIl-04 (INYO2-03, 1NYO2-04).-

.

Y,,
.
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4.32 BARRING DEVICE AIR FILTER (02-52fC)
,
,

() 4.32.1 Replace filter element.
_

.,

4.33 AIR FILTER TO STARTING AIR DISTRIBUTOR (02-441B)
4.33.1 Replace or clean filter elements. (Commitment 9023)
*/*

4.33.2 Clean and check air start admission valve strainer (s).M (Comnitment 9023)

NOTE

Step 4.34 is not required at
present time, if eatisfactory
oil analysis is obtsined from
Maintenance Enginee:fing and
Maintenance Supervisor opt to *

perform later.
.

.

4.34 INTAKE AIR FILTER (02-805B)

4.34.1 Drain oil from intake air filter per Reference 6.1.3.1
~

' (, , Bulletin 160-X12-A.

''
4.34.2 Clean cir filter oil recarvoir per Reference 6.1.3.1
*/* Bulletia 160-X12-A. (Commitment 9079,,13771),

4.34.3 Refill air filter oil reservoir with oil per Reference
*/* 6.1. 3.1 Bulletin 160-X12-A, to middle of bulla eye

sight glass.

i 4.35 FOUNDATION BOLTS (02-550)

4.35.1 Visually check foundatio'n for breaks in the bond
.

between the sole plates and grout. (Commitment 9041)*/*
.

4.36 DIESEL STARTING AIR COMPRESSORS (02-835B)
2.L*.

4.36.1 Clean fins on intercoolers and aftercoolers.
(Commitment 9082)

4.36.2 Check intake filter element and replace as necessary.
(Commitment 9082)

, ,

i;.J
.
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4.36.3 Change comp'resscr oil. (Commitment 9082)
r

) 4.36.4 Check belt tension. (Commitment 9082)
'

,

4.36.5 Cueck pulley clamp bolta and set screws are tight.
(Commitment 9082)

4.37 AIR DRYERS AND MOISTURE TRAPS (02-835I)
sie

4.37.1 Inspect and service moisture traps as follows
(Commitment 9088):

a. Disassemble
.

(1) open patcock at bottom of air dryer to
release any residual air pressure.

(2) Disconnect drain line(s).
'

(3) Remove ten shell bolts and detach bottom .

ahell assembly from separator. -

(4) Remove seal ring retainer and case seal ring.
e

,s (5) Remove six screws from piston cylinder and
(! ) remove cylinder.

- (6) Remove nut and lock washer from bottom of
valve stem assembly.

(7) Remove piston discs, piston seal, and key
washer from valve stam assembly.

(8) Remove valve stem assemb*/ from valve body by
lifting valve stem asset.;1y upward.

(9) Remove retainer clip and pivot pin and lift
float arm assembly off of valve stem
assembly.

- (10) Remove pilot valve screw assembly from float
arm assembly.

m .f
.

_ _ _ _ _ _ --
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(1) Pilot Valve Screw Assembly.

'

(a) Visually check assembly for damage.,

(b) Repair or replace as necessary.

(2) Valve Disc

(a) Visually check for damage.

(b) Replace as necessary.

(3) Sleeve Seal and Piston Seal
,

NOTE

Figure 28, Detail A and B
show the correct positioning' *

of seals. --

(a) Visually check for damage.

.(b) Replace as necessary.

k (4) Float Assembly

(a) Check for evidence of leakage.

.(b) Repair or replace as necessary.
c. Reassembly

(1) : Install pilot valve screw assembly onto float
arm assembly.

: (2) Reassemble float arm assembly to valve stem
assembly using_ pivot pin and retainer. clip.

(3) Install sleeve seal on valve sleeva referring '

'

to Figure 28, Detail A for proper
orientation. -

(4) Install valve disc onto valve sleeve.
(5) Reassamble valve sleeve to valve stem

assembly. '

|
-

.

w *emum ensamee
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(6) Lubricate sleeve seal and insert complete
; ) -

valve stem assembly into valve body.s

v
- Lubric. ant supplied in repair kit.

.,

(7) Reassemble piston discs and piston seal
referring to Figure 28, Detail B for proper
orientation.

(8) Reassembly key washer, piston assembly, lock
washer and nut to valve stem asserbly.
(a) Ensure that key washer is in tho hole

directly opposite discharge connection
on valve body.

(9) Lubricate piston seal and piston cylinder
wall. Lubricate supplied in repair kit.

(10) peassemble piston cylinder to valve body with
six screws.

.

.

(11) Place seal ring retainer into bottom shell
'

-

assembly so that end of float arm assembly
with counterweight is positioned in open area
of seal ring retainer.e

/ ,m

(I j- (12) Position case seal ring ABOVE the small lip'

'-
on the seal ring retainer.

(13) Reassemble bottom shall to separator
assembly.

(14) Reconnect drain line(s) and close potecck.
4.37.2 Clean fins'on air dryer condensing unit.

1

1 4.37.3 Maasure air dew point L5 500P).

4.38 viswr,xATOR
,

4.38.1- Neasure genetrator vibration and check against baseline
*/* . data. (Maintenance Engineering to perform this step.)

a. Include " Data" Sheet in packags. (Commitment
9045)

4.38.2 Clean and check all accessible parts of the generator.
*/* (Commitment 9045)

,,
,

'%_g.,''-

.

-
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4.38.3 Kogger Diesel Generator using Prot Aur3 25740-C,
*/* Enegger Testing The Diesel Generatot".-s

( ) .-
\~/ 'a. Include "Latu" Sheet in package. (commitment

9045)-

4.39 GENERATOR PEDESTAL BEARING (02-650C)

4.39.1 Drain, flush and refill generator pedestal bearing
,/* housing. (See Lubrication Manual for proper oil.)*

(Commitment 9049)

4.39.2 Thoroughly clean the pedestal bearing housing,
*/* housing-to-pedestal insulating plates and pedestal.

NOTE -

IF the bolted joint between
the bearing housing and
pedesta), has been disturbed, .

or if directed by the Maintenance
Superviation it will.be necessary -

to perfcrm Procedure 27602-C.

. 4.39.3 Measure resistance for the following pedestal bearing
*/*,_s' components (see Figure 29), resistance should be

|b-- greater than one magachm at 500 volts. (Commitment'

9049)

a. Check resistance between bearing housing and steel
shin.

b. Check resistance betweia pedestal and steel shim.

c. Check ~ resistance between the four bearing
housing-to-pedestal bolts and the steel shim.

4.40 ENGINE CONTROL CABINET (02-506A, C, G,.J AND N)
..(Commitment 9034, 9035, 9036, 9037, 9038)

4.40.I. Check cabinet for cleanliness and clean as required.
*/*

4.40.2 Visually check wiring for insulation degradation.
*/*

4.40.3 Visually check instrument tubing for leaks.
*/*

,
,

Kh
_

_
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4.40.4 Replace 0-rings, gaskets and filter in control air
*/* pressure regulator / filter.

'
AI Inspect filter surfaces for foreign matter to.

determine if problems may exist down stream.

4.40.5 Check circuit breakers and contact blocks for
*/* cleanliness, tightne.ss'and for wiring degradation.

4.40.6 Inspect control valves.
*/*

4.40.7 Clean accessible relays, terminal boards and switch
*f * contacts.*
,

a. Visually check wire insulation and terminals for
tightness and degradation.

b. Inspect for arcing and overheating.
'

NOTE
.
.

Control air pressure must be at
60 1 2 psig prior to performing
the following step.-

(l <.40.8 De-energize control circuit A and B by placing CB1-2-

*/* (Ganged) and CB3-4 (Ganged) to the off position,

m. Verify no audible leakage on the following
Humphrey solenoid valves 202-1A.through 202-7A,
202-1B through 202-75, 201-1B through 201~3B and
35. (Reference Drawings 1X4AK01-457, 46, 47 for -

circuit schematic and location.]
4.40.9 Perform " Generator And Engine Control Panel Functional
*/* hat" per Procedure 27563-C.

4.41 MNERGENCY GENERATOR CONTROL PANEL (CP-102)

4 . 41.1'. Check panel for cleanliness and clean as required.
*/* - (Commitment 9047)

4.41.2 Check terminal boards for loose wiring. (Commitment
*/* 9047) ...

Qv
.

_ | ._ . . _ . _ _ _ _ _ . . _
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4.41.3 viaually che'ck condition of wire insulation for! *

*/* degradation. (Commitment 9047)
~

4.41.4 Clean and inspqct accessible relay contacts.
*f2 (Commitment 9047),

4.41.5 Check automatic voltage regulator potentiometers which
*/* have glyptol applied to side of adjustment screws for

signs of relative motion. (Commitment 9187, 15001)

4.41.6 Check printed circuit boards for cleanliness and proper
*Le mounting of components. (Commitment 9107, 15001)

4.42 FUEL OIL FILTER (02-455A)

4.42.1 Clean, inspect' and replace fuel oil duplex filter for
*/* the section that had been in service as follows:

a. Ensure that the filter that is to be replaced is
*4* taken out of service (top of selection handle

points to filter in service). -

.

b. Slowly remove 1/4" drain plug from the bottom of
*/* the casing of the filter that is to be replaced.

/~' (1) Drain fuel oil from casing into suitable
container.

(2) IF the volume of fuel oil drained is greater
than expected and it continues to drain, this
indicates that the selection valve is not
fully isolating the out of service filter.

(a) Replace the drain plug.
~

(b) A maintenance work order should be
*/* Written to correct valve when the

activity can be scheduled and parts are
available,

c. Loosen the nuts on the U-bolt securing the filter
casing tc the mounting plate.

(1) Remove U-belt if necessary,

d. Remove center post nut and gasket from top of
filter assembly head,

e. Remove casing, center tube and filter element as a
unit.

ps.Up

_

46 MMAM G
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f.'' Ramove filter element from casing.
,'' ')

,

*/* material caught and record in " Comments"

'

(1) Inspect filter element to determine nature of
x'

section of " Completion" Sheet.

(2) Discard filter element.
g. Remove the center tube with spring assembly from

0-ring is available.

(1) Discard the center post 0-ring if replacement
is required.

h. Clean casing and center tube assembly with clean
,/* fuel oil.*

(1) Apply thread sealant to drain plug and
*/* install plug securely into casing.

i. Install center post 0-ring and center tube with '
*/* spring assembly into the casing (see Reference .

6.2.20).
j. Install new filter element in casing.

,_ */*
i, k/

> k. Install casing onto filter assembly head.

.
(1) Perforated center tube pilots into head.

(2) Center rod and casing for proper alignment.

(3) Inspect the canister gasket (s) replace if any
*/* signs of deterioration is noted.

1. Install center post nut and gasket. -

**/*

I (1) Torque center post nut to 60 - 70 ft-lbs.,

*4* (See Reference 6.2.20)
n. Install U-bolt which secures the filter casing to
*/* mounting plate.

(1) Tighten the two nuts evenly and snugly (over
tightening can cause the casing-to-head
gasket to leak) .

,.

q

_

. . . . . . . - - - - . . - . . - .
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NOTE -

,

|
'

Remove the 1/4" vent plug from.,
'

the $op of the filter assembly
head above the casing for which
the filter element was replace.

o. IF the day tank was isolated, open the day tank
*/* isolation valve.

CAUTIONS

a. The following steps must
be performed slowly if
the engine is in operation
to prevent introduction of
air into the fuel oil system.

b. If the engine is in operation,
fuel oil pressure will be 50 .

psig.
.

c. Safety equipment ( e'. g . , eye _
goggles) should be worn as
necessary.

\/~'s_ p. Slowly move the filter sale.ction handle toward thek/ filter that is to be vented until the filter is
only partially selected.

(1) This can be detected by feeling pressure
build up at the vent hole.

q. When-fuel oil discharges from vent hole, return
*/* selection handle to original position so that

filter.being serviced is no longer selected.

. . . r. - Apply thread sealant to vent plug and install plug
*/* securely into fuel filter assembly head,

s. Slowly move the filter selection handle toward the
filter that was replaced until the filter is fully
selected.

. (1) IF the engine is in operation, record the
*/* clean filter differential pressure.

.

D

'

'- ) '

_\.
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A i t. '' check the following areas for leakage and take

(_,)
-

corrective action as required,Mn
'

(1) Casing-to-head gaskst.

(2) Center post nut to head gasket.

(3) Casing drain plug.

(4) Casing vent plug,

u. slowly move the filter selection handle toward the
*/* filter thac was originally in service until the

filter is fully selected.

v. IF the filter selection valve did not fully
*/* isolate the filter in Step 4.42.lb(2) and fuel oil

was lost from the fuel oil system piping during
filter element replacement, it will be necessary
to back fill the engine fuel oil headers, through
the fuel oil return to day tank vent valve located
at the north and of the engine, prior to

~ .

attempting an engine start.

(1) An engine start should be performed to verify',
*/* fuel oil headers are full prior to returning

7"N,. engine to operable status.
V

4.43 FUEL OIL STRAINER (02-455B)

4.43.1 Clean and inspect fuel oil duplex strainer for the
*/* section that had been in service as follows:

a. Ensure that the strainer that is to be cleaned is
*/* taken put of service (top of selection handle

. points to strain,or in service).
. . b. Slowly open the drain valve on the bottom of the

straine- housing of the strainer that is to be
cleaned.

? '

(1) Drain fuel oil from housing into suitable
container.

- '2) IF the volume of fuel oil drained is greater.

than expected and it continues to drain._or if
the engine is operating and a suction
(negative pressure) is noted at the drain,
this indicates that the selection valve is
not fully isolating the out of service

(u"'f.. , strainer.

o

- -- .m
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(a') Close the drain valve.
3 (b) A maintenance work order should be'

, */* * written to correct valve when the
activity can be scheduled and parts are
available. '

c. Loosen the bolt on the strainer support bar.

(1) Remove bolt and bar if necessary.
.

d. Ramove nut from strainer housing.

a. Remove strainer element and housing.

NOTES

a. It is not' necessary to
disassembly strainer
element to clean.

.

b. Plug open ends of strainer *

during cleaning.

fs f. clean strainer element using cleaning solvent and
*Z* a stiff bristled non-metallic brush.,

. (1) Rinse thoroughly in clean hot water.
'

(2) Blow off with dry, filtered low pressure
(less than 30 psi) compressed air.

(3) Install new scraen if required. (See
Reference 6.2.20)

g. clean strainer housing using cleaning solvent and
*/* a stiff bristisd non-metallic brush.

(1) Rinse thoroughly in clean hot water.

(2) Blow off with dry, filtered low pressure
(less than 30 psi) compressed air.

h. Install cleaned or new strainer element into
*/* housing with new seals.

i. Install strainer housing with new seals.
*/*

.

,/

.
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j. Torque strainer housing nut to 120 - 150 inch-lbs.
*/**

O
k. Install the support bar which secures the strainer
*/* housing to mounting plate.

.

(1) Tighten bolt securely (over tightening could
damage housing and could cause strainer to
leak.

CAUTION

IF the erigine is in operation,
do not perform the following
steps since the strainer would
be under negative pressure and
air would be introduced into
the fuel oil system.

1. IF the day tank was isolated, open the day tank .
*/* isolation valve. .

.

m. Open the strainer drain valve on the strainer that
was cleaned.

c~~

n. Move the strainer selection handle toward the*

- () strainer that is to be filled.s

o. When fuel oil discharges from the drain valve,
*/* close the drain valve,-

p. Move the strainer selection handle toward the
strainer that was cleaned until it is fully
selected.

q. Check the following areas for leakage ar.d take
*/* corrective action as required. - - -

(1) Strainer housing to strainer body.

(2) Strainer housing nut.
.

(3) Strainer housing drain valve.

r. Reposition the strainer selection. handle to select
*/* the strainer that was originally in service.

.

M

,
|s
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s. IF the strainer selection va1ve did not fully

O e/* isolate the strainer in Step 4.43.lb(2) and fuel
oil was lost from the fuel oil system piping
during strainer cleaning, it will be necessary to-

back fill the angina fuel oil headers, through the
fuel oil return to day tank vent valve located at
the north end of the engine, prior to attempting
an engine start.

'

(1) An engine start should be performed to verify
*/* fuel oil headers are full prior to returning-

engine to operable status.

4.44 AIR BUTTERFLY VALVE (02-4758)

4.44.1 Lubricate valve shaft via grease fittings.
*/* (Commitment 9032)

4.44.2 Verify that associate locking devices (jam nuts and
*/* lock washers) are tight. (Commitment 9033) *

~

4.45 INSTRUMENTATION ~

4.45.1 Ensure all instrument calibrations and inspections have
been completed for the following:

( # a. Generator control Panel Meters - Calibration
*/* (Commitment 9047 and 14999)

! b. Overspeed Trip Vent valve - Replace O-rings or
L */* valves. (Commitment 9007) ,

L -

! c. Engine Control-Panel Instrument Tubing - Check for
i */* leakage. (Commitment 9034)
i

d. Engine control Panel Space Heater'- Functionally
*/* check. -(Commitment 9034)

e. Lube Oil Sump Tank Level Switch - Calibrate.
*/* (Commitment 9189, 13783)

| f. Thermocouples - Sixteen Cylinder Exhaust and two
*/* turbocharger stack.'

(1) Verify thermocouples read ambient when engine
is cold. (Commitment 9042, 13761)

(2) Remove thermocouples and visually check.
,

L (Commitment 9043)

.

.

I

-
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(3) Apply heat (between 500CF to 10000F) to each
0g- thermocouple to check accurate reading at(Sj digigal indicator at origine control panel.-

(4 )' Check wiring at conduit junction box and ;
terminal boards. (Commitment 9044)

g. Engine Control Pneumatic Trip Switches (Commitment
*/* 9052,.13764)

(1) Low Pressure Lube Oil (F-573-156) - Qty. 3

(2) Low Pressure Turbo Oil (F-573-156) - Qty. 1

(3) Low Press Jacket Water (F-573-156) - Qty. 1

(4) High Vibration (F-573-171) - Qty. 4 -
(runctional Only)

(5) High Crankcase Pressure (_ F-573-359) - Qty. 1

(6) High Temp Jacket Water (F-573-330) - Qty. 3

(7) High Temp Lube Oil (F-573-330) - Qty. 1

(8) High Temp Main Bearings (F-573-271) - Qty. 30O-
k- (a) Remove one detector and check setpcint

(2280F) per Steps 3.4, 3.9 and 3.10 of
Reference 6.6.7.

(b) Replace tested detector with"new
detector which has been tested per Step
3.11.1 of Reference 6.6.7.

_

h. Jacket Water Heater Thermostat - Calibration
*/* (Commitment 9062)

,

1. Lube Oil Heat 2r Thermostat - Calibration
e/* (Commitment 9063)

j. Full Flow Lube Oil Filter Duplex Differential
*/* Pressure Gauges - Calibration (Commitment 9072,

13768)

(1) Engine Control Panel Mounted Gauge

(2) Engine Skid Gauge Panel Hounted Gauge

.

=M
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L Lube Oil Full Pressure Strai11er Differential
*/* Pressure Gauges - Calibration (Commitment 8975,

14881)
,

(1) Left Bank Strainer - Engine Skid Gauge Panel
Mounted Gauge

(2) Right Bank Strainer - Engine Skid Gauge Panel
Mounted Gauge

1. Air Start Receiver Pressure Gauge - Calibration
*/* (Commitment 9086)

(1) Air Receiver No. 1

(a) Engine Control Panel Mounted Gauge

(t' Air Receiver Mounted Gauge

(2) Air Receiver Po. 2 .

(a) Engine Control Panel Mounted Gauge

(b) Air Receiver Me':nted Gauge
, ,s

m. Air Start Receiver Pressure Switch - Calibration( */* (Commitment 9086)

(1) Air Start Receiver No. 1

(a) Low Pressure Switch

(b) High Pressure Switch

(2) Air Start Receiver No. 2

(a) Low Pressure Switch

(b) High Pressure Switch

n. Overspeed Trip Pressure Regulator (located
*/* under right bank turbo bracket) - Inspection
o. STOP/RUN Valve Pressure Regulator (located

- */* under left bank turbo bracket ) - Inspection

4.46 PREPARING ENGINE FOR OPCRATION

H
|

. .... -.-
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NOTE -

-

() Tha ,following steps are to be
performed af ter the engitte has
been inspected and is ready to
be placed in service.

4.46.1 Ensure that Steps 4.1 through 4.45 have been corpleted.
4.46.2 Ensure that the Puel Oil Day Tank to engine isolation

valve U4-031(U4-032) is OPEN.

4.46.3 Back fill fuel oil system through fuel oil return
*/* header vent valve X4-050 (X4-052).

Cneck fuel oil s3 tim for leaks including fuel oila.
filter gaskets. 13mmitment 9027, 13758)

4.45.4 With the lube oil keepvarm pump operating, check lube
*/* oil sump tank level to be within +/- 1/2" of the MAX -

STATIC mark on the dipatick,

a. Add oil as required.

'' 4.46.5 Ensure LOCAL / REMOTE switch on the Generator Control
'

Panel 1-2403-P5-DG1(3) is in the LOCAL position.7(3)
''~~

4.46.6 Have tags on air receiver isolation valves U4-765 and
U4-769 (U4-722 and U4-729) removed.

4.46.7 Ensure valve lineup of Procedure 13145-1 has been
*/* performed.

4.46.8 Check air butterfly valve movement as follows:
e/*

Station personnel at the air butterfly valves.a.

NOTES

a. Valve movement can be
verified by observing
the exposed top surface
of the valve shaft. The
mark on the top of the
shaft reflects position
of valve.

b. Ensure red stop light on

~

Engine Control Panel
r 'y 1-2403-PSDG2(4) is OFF.
(3/

.

Oegm _m N6WNhe66 6h 6
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b.' Place'the engine in MAINTENANCE MODE by depressing
(~T the MAINTENANCE MODE pushbutton on the Engine(.) Control P nel 1-2403-P5-DG2 (bG4) .

c. observe that the butterfly valves close with no
apparent binding. (Mark on top of shaft should be
perpendicular with the axis of the intake manifold
when valve is closed.) (Commitment 9033)

4.46.9 With the shutdown cylinder extended, check tail rod
*/* vent on fuel pump linkage automatic shutdowr, cylinder

and verify it is not leaking. (Commitment 9012)

4.47 OPERATION OF ENGINE

4.47.1 Ensure engine is ready for LOCAL operation per
*/* Procedure 13145-1, but that it is in the MAINTENANCE

MODE and LOCAL.

4.47.2 Check response time of the overspeed trip shutdown -

logic as follows:
.

a. station a person (with stopwatches at the first
three locations) at each of the following

-

Left bank air butterfly valve. (Stopwatch)

(2) Right bank air butterfly valve. (Stopwatch)

(3) Governor control crosa shaft shutdown '

cylinder. (Stopwatch)

(4) Engine control panel 1-2403-P5-DG2(DG4).

(5) Overspeed trip switch at overspeed governor,

b. Place engine in the OPERATIONAL MODE by depressing
| the OPERATIONAL MODE pushbuttc.: on the engine
! control panel.

c. Manually trip the overspeed trip switch by lifting,

!

up both of the small levers on the trip switch.

d. Measure the time it takes for the butterfly valves
*/* to fully stroke from the initiation of the trip

switch. (Maximum acceptable time is 1.5 seconds.) '

|'3~:.
/

s/
_
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e. Measure the time it takes fqr the shutdown
'

*4* cylinder rod to fully extend from the initiation
3 of the trip switch. (Maximum acceptable time is,

x/ 1.5 seconds.)

f. At the engine control panel observe the followings

(1) The OVERSPEED TRIP and NON RESET OF EMERGENCY
TRIP annunciators are actuated.

(2) The EMERGENCY STOP and STOPPING lights are
ON.

g. Reset both levers on the overspeed trip switch,

h. At the engine control panel perform or observe the
following:

(1) Dopress the EMERGENCY STOP RESET pushbutton.

(2) Reset and verify reset annunciators OVERSPEED
TRIP and NON RESET OF EMERGENCY TRIP. -

(3) The EMERGENCY STOP and STOPPING lights are
OFF or go OFF after a 2 minute time delay.

.

// ~ 'p - 4.47.3 Place the engine in the MAINTENANCE MODE by depressing-

K.s the MAINTENANCE MODE pushbutton on the engine control
panel.

NOTES

a. The following steps require
operation of the enaine,

b. If break in run it requirod,
perform Stop 4.47.4 concurrent
with Step 4.47.6.

4.47.4 Vent the governor as follows:

a. Place diesel generator in LOCAL control at
'*/* generator control panel. (Operation's

responsibility, Maintenance check.)

b. Place diesel generator in MAINTENANCE MODE at
*/* engine control panel. (Operation's

-

-

responsibility, Maintenance check.)

,
,

s_,,_/

_

p



N LuvRL M REVISJoN . PAgg No,
VEGP 28713-1 g g Mb 175 of 391

1/hMf6

'
c . '' Open the D.C. breaker in the generator control-

e/* panel to disable generator field excitation's'i circuits and electronic governor. (Operation's'
"

responsib(11ty, Maintenance check.)

NOTE

Figure 30 is a drawing of governor
components. '

.

d. Open cylinder head indicator cocks on all sixteen
cylinder heads,

e. Bar engine over two revolutions por Procedure
13145-1, " Diesel Generators". (Operation's
responsibility, Maintenance check.)

f. Record governor settings as "As Found" on
*/* " Completion" Sheet (Droop, Speed and Load Limit) .
g. Verify fuel rack shutdown cylinder is extended and
*/* fuel pumps are at approximately 3 mm.

.

h. Perform several air rolls of 3 - 5 second durationadding oil after each roll as required to maintajn
. sight glass level near the top, when engine is(,_p, stopped.

_/
'

i. When oil level no longer decreases on air rolls,
*/* close the cylinder head indicator cocks.

'

j. Reduce load limit on governor to less than 25%.

k. Reduce speed setting on governor to approximately
half of that recorded in Step f.

1. Set droop setting on governor to zero.

m. Establish communications between the governor and
operator at engine control panel.

CAUTION

DQ HQI increase load limit above
the mid position.-

n. Start diesel locally per procedure 13145-1 and
quickly increase engine speed to 450 rpm using the
speed and load limit knobs, at the governor.
(operation's responsibility.)-s

li(g
_

N6h a en

_



- warnarves- ~

? LUE NQ.IShbVEGP 28713-1 g/f 176 of 391M3MO 1

i
.$ ..

(1) Add oil as required to_ maintain governor oil*

level at full mark on sight glass.
7

1 (2) Set load limit to mid position and ensure
governor is controlling speed at 450 rpm.
Use the speed knob on governor to adjust
speed.

o. On the right (east) side of the governor unscrew
and remove the cover for the mechanical actuator
naedle valve.

CAUTION

RQ HQI turn needle valve more
than 2-1/2 turns open
(counterclockwise).

(1) Using a screw driver turn needle valve
counterclockwise until engine starts to hunt
(surge). (Commitment 14063)

*

(a) Monitor oil level in governor.

(b) Add oil to maintain proper level.f_

'N (c) Do not fill above the full mark when
) engine is running.,

(2) Allow engine to hunt for 45 to 60 seconds.
(Commitment 14063)

'

(3) Turn needle valve clockwise until engine just
stops hunting (surging). (Commitment 14063)

(4) Turn load limit knob to zero and allow engine
speed to drop to 350 rpm and.then quickly
return load limit to mid position. Observe
engine and governor response. (Commitment
14063)

(a) IP engine speed is unstable turn needle
valve clockwise until engine is stable.

(b) IF engine speed response is too sluggish
turn needle valve counterclockwise to
give more response.

,m .

._,

e
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(5) Repeat Step (4) until engine response-is
*/* satisfactory. (Commitment 1406?)

(6) Incr' ease load limit knob to Max. (Commitment'

14063)

(7) Set droop knob to 2.5. (Commitment 14063)

(8) Increase speed knob until speed is at 470
rpm. (Commitments 14063, 10035, 136R)

(9) Turn load limit knob to zero'and allow engine
speed to drop to 300 rpm and quickly return
load limit to Max. Observe engine and
governor response. (Commitment 14063)

(10) Replace the mechanical actuator needle valve
cover on the right side of the governor.

p. When response is satisfactory, close the DC *

breaker in generator control panel to enable the,
excitation circuits and electronic governor to '

function. (Operation's responsibility,
Maintenance check.)

,.

q. Momentarily depress the EXCITER ENABLE pushbuttonkcf on the generator control panel and observe thats~

the generator voltage builds up to approximately
4160V AC and that frequency stabilizes at
approximately 60 Hz.

(1) Adjust, if required, using'the local,

autematic voltage regulator control switch
and speed control switch on the generator
control panel. (operations' responsibility.}

J r. .

(2) Using the speed knob on the governor, adjust
speed until frequency is 62.7_Hz.

| (3) Using the speed control switch on the I

A4]| generator control panel, reduce speed to 60 N,

| Hz.

Increase speed by going _to RAISE with the speed.

control switch on generator control panel.
(operations responsibility.)

|

(1) Continue to raise with the speed control
switch until speed no longer increases. (Do

- -

l q, Not exceed 64 HZ).
vs,

_ _ _

- _ -

0

, -
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s. Stop the unit. (operacions' responsibility.)
m

"') t. Record all governor settings (Droop, Speed
*/* and Load himit) on " Completion" Sheet as "As Lef t"

column.

u. Torque seal knobs on governor in this position.
*/e

NOTE

IC breakin run is required,
perform steps 4.47.6a through
4.47.6p prior to performing
the overspeed test of step
4.47.5

4.47.5 Perform overspeed trip setpoint test per Engineering
Procedure 54719-1(54720-1) as follows:

.

a. In addition to the chart recorder channels
*/* specified in Step 5.1.6 of 54719-1(54720-1), add

Channel 5 as follows:

(1) Connect Channel 5 of the recorder tos

terminals 7(+) and 8 (-) of the tachooeters

) transmitter located in the "A" (north) s'.de- '

st the engine control panel and ensure there
ia s 250 chm resistor installed across
terminals 7 and 8 of the tachometer.

(2) Span Channel 5 for an Input Signal of
1 - 5VDC full scale (1VDC suppressed) which
corresponds to 00-600 rpm (assuming 50 mm
chett paper: 12 rpm /mm).

b. Perform the overspeed setpoint test per Procedure
*/* 54719-1(54720-1). (Commitment 9117, 13778)

(1) In Step 5.2.1 of 54719-1(54720-1), verify
from Channel 5 of the chart recorder that
engine speed overshoot did not exceed 484 rpm
during the engine start transient.
(Commitment 9185)

c. Remove circuit added for Channel 5 in Step 4.47.5a
s/s

.

-m
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4.47.6 Perform engine break in run if a5y pistons were removed
-; as follows:

..

a. Verify th'at Emergency Diesel Generator has been
*/* aligned for LOCAL start.

NOTE

Perform only those steps deemed
necessary based on the extent
of maintenance performed on the
engine. It is suggested that
following the ten year overhaul
that all steps be performed,
however, IF the maintenance
performed, removed only two
pistons then performance of
Steps 4.47.6a through 4.47.6aa
may be adequate.

.

NOTE

New piston rings must be seated
in the liner as quickly as is
practical in order to assure a

( '' good gas seal, and an acceptable'',
lubricating oil consumption rate.-

b. Open the DC breaker in the Generator Control Panel
to disable generator field excitation circuits and
electric governor.

NOTE

If governor is to be vented,
perform Steps 4.47.4d through
4.47.4m at this time.

c. Ramove the cylinder head covers,

d. Start the diesel generator locally per Procedure
13145-1 and quickly increase engine speed to 300
rpm using the speed and Load Limit knobs at the
governor. (Perform Step 4.47.4n(1) concurrently,

I if required.)

R_ ..;y
.
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o. Run engine at 300 rpm for 15 minutes. During the
*/* run, inspect rocker arms, valves, push rods, fuel

injection, lines, and drip return header to be sure'

all are secure, functioning properly and that
there are no fuel leaks.

f. Stop engine locally by depressing STOP pushbutton,
per Procedure 13145-1.

g. Place diesel generator in MAINTENANCE mode.

h. close starting air header isolation valves.
Secure lube oil keepwarm pump.

1. Ramove crankcase side door covels,

j. Feel connecting rod bearing boxes, main bearing
*/* caps, crank webs, cylinder liners and pistons

(including areas adjacent to piston pins) to be ,
sure there are no indications of excessive heat.

k. Replace crankcase side door covers and the *

cylinder head covers.

1. Open starting air header isolation valves and

{ }, start Aube oil keepwarm pump.

m. Place diesel generator in OPERATIONAL mode.

n. Start the diesel generator locally per Procedure
13.45-1 and quickly increase engine speed to 300
rpa using the speed and Load Limit knobs at the
governor.

o. Increase speed to 470 rpm. (Perform Steps
4.47.4r(2) through 4.47.4r(3) and 4.47.4t at this
time, if required.)

p. Close the DC breaker in the generator control
*/* panel to enable the excitation circuits and

electronic governor.

NOTE

Perform overspeed test of step
4.47.5 prior to preceding to
step 4.47.6g. ,

,)
_

__m _ _ _ _ _ _ _ _ __
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q. . Parallel the diesel to off-s'ite power per
-[_} Procedure 13427-1.
v

,

r. Load the diesel generator to 20% (1400 kW) and
*/* run for one hour,

s. Unload the diesel generator per Procedure 13145-1.

t. Place the LOCAL / REMOTE switch to LOCAL.

u. Place diesel generator in MAINTENANCE mode,

v. Close starting air header isolation valves and
secure the lube oil keepwarm pump.

v. Remove crankcase side door covers and cylinder
head covers.

x. Bar engine over to place each piston in turn at
*/* top center. Inspect the lower part of the liner'

bore. -

.

y. Bar engine over to place each piston in turn at
*/* bottom center. Inspect the piston skirt.,,

((/''s. z. Inspect rocker arms, rocker shafts, nozzle
' _) */* holders, high pressure fuel injection lines, and

drip return header connections, and all other
mechanisms under the cylinder head cover to be
sure all is in good order and that there are no
fuel leaks.

aa._ Replace crankcase side door covers and the
cylinder head covers. -

bb. Open starting air header isolation valves and
start lube oil keepwarm pump,

cc. Place diesel generator in OPERATIONAL mode.

dd. Place LOCAL / REMOTE switch on the generator control
panel in the REMOTE position.

. es. Start and load the diesel generator, from the
" */* Control Room, to 35% load (2450 kW) per Procedure

13145-1 and 13427-1 for one hour.

. ff. Increase load to 50% (3500 kw) and run for two
_ */* hours.

UU
_

- _ - - - - . . --
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gg. Increase load to 75% (5250 kw) and run for two
e/* hours.-

"''
hh. Reduce load to 25% (1750 kw) and run for one
*/* hour.

ii. Increase load to 100% (7000 kw) and run for two
*/* hours,

jj. Increase load to 110% (7700 kw) and run for 15
*/* minutes.

kk. Unload and stop the diesel generator per Procedure
13145-1.

11. Place the LOCAL / REMOTE switch to LOCAL.

Es. Place diesel generator in MAINTENANCE mode,

nn. Close starting air header isolation valves and .

secure the lube oil keepwarm pump.
.

oo. Remove crankcase side door covers.

pp. Perform a hot crankcase web deflection per Step-

*/* 4.5.3.,( s
!

'# qq. Check crankshaf t thrust per Step 4.5.7.
*/4

rr. Allow engine to cool.

Repeat the instructions of Steps x through z.as.
*/*

tt. Replace the crankcase side covers.
*/*

uu. Open starting air header isolation valves and
start the lube oil keepwarm pump.

vv. Place diesel generator in OPERATIONAL mode,

ww. Start the diesel generator locally per Procedure
13145-1.

xx. Take and record cold compression pressures at 450
*/* rpm per Step 4.5.1.

(~'s -

L.Lt
_
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yy. Stop the diesel generator per Procedure 13145-1.

as. Torque crankcase' side cover cap screws per. Table'

*/* 1.. *

.

4.48 POST RUN INSPECTIONS

4.48.1 Lube 011- Regulating Valve (00-420)
' During initial startup after a major reassembly ofa.

*/*- lube piping,-the lube oil regulating valve should-

be disassembled and cleaned (if abnormal pressure
-

changes occur) until abnormal lube oil pressure
excursions subside. (Commitment 8979)

4.48.2 _ Governor coupling

a. Re-torque the coupling fasteners after 24 hours of
operation or at first stop after at least one hour !
of operation, wh!-'h ever comes first as followus'

1

CA N ONS '

a. Do not disconnect tubing~~
between the governor and

c{' the governor booster-
'

(which is mounted on the.

governor housing inspection
plate) as this will cause

'

loss of governor oil.
.

h.- IF:during the following
steps any governor oil-is-

-lost, ensure' oil is added-

and the governor-vented
per step 4.47.4 (engine ~
overspeed could result if

9
. this.is not done).-

(1) Remove-the capscrews which secure the>

P governor = booster to'the governor: drive
'

housing inspection plate but do.not-
disconnect tubing to Mmster or: governor.

.-

-(2) Remove the governor drive-coupling inspection-
- -

plate.-
g .

7^
.

,%')3i
g'

'
,

R -

i

!

'
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(3) Torque the coupling fasteners to 48 inch-lbs.*

*/*
) (a) Record on Data Sheet 26.

-/ ,,

(4) Replace inspection cover and torque the tan
*/* cap acrews to 144 luch-lba.

(a) Record on Data Sheet 26.

(5) Install and torque cap screws, which secure
*/* governor booster to inspection plate, per

Table 1.

(a) Record on Data Sheet 26.

4.48.3 Turbocharger Bolting

a. After a turbocharger installation, inspect the
*/* turbocharger cap screws per Step 4.7.8 after each

of the first three engine operations (where engine
operated loaded for at least one hour) .

'

(Commitnants 9143, 13781)

4.48.4 Air Starc, Valve Cap Screws

a. Re-torque air start valve cap screws after every 8
/ 'r */* hours of engine operation until no change in
\ '

torque is observed per Step 4.28.3g.'

4.48.5 Fuel Injector Nuts

a. Re-torque injector nuts after every 8 hourt of
*/* engine operation until no change in torque is

observed per Step 4.28.20e.

4.48.6 Turbocharger Tie Plate

a. Retorque tio plate bolts to 30 ft./lbs. when
*/* turbocharger is hot.

5.0 ACCEPTANCE CRITERIA

5.1 Maintenance perforned using this procedure is
acceptable when:

5.1.1 The " Completion"/" Data" Sheet is properly filled out.

.

-
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5.1.2 Deviations from the procedure data and recommended
settings have been reviewed on a case-by-case basis,s

'

( ; with the Maintenance Foreman.
_' '-

viations have bean identified in tihe " Comments"
section of the " Completion" Sheet.

'

5.1.4 The " Completion" Sheet has been approved.

5.1.5 Maintenance Work Orders have been written and submitted
for conditions ovaluated as needing attention.

5.2 Acceptance criteria for NDE (PT, HT, UT, RT, and ET)
results should be in accordance with Reference 6.20 is
not stated in procedure.

5.3 Acceptance Criteria standard is ASME SA-613, Section 19
for a Magnetic Particle test.

5.4 Acceptance criteria for liquid pe w trant is ASME .

SA-613, Section 20.
I
! 6.0 REFERENCES

- 6.1 VENDOR MANUALS

\',.. 6.1.1 AX4AK01-509, " Instruction Manual" Diesel Generatorj
-

6.1.2 AX4AK01-510, " Parts Manucl" Diesel Generator

6.1.3 AX4AK01-563, " Associated Publications Manual, Book 1
Diesel Generator - Vendors "A" through
"H"

6.1.3.1 AX4AK01-563, American Air Filter Company Publication
C " Bulletin 160-X12-A - Operating
Instructions

6.1.4 A%4AK01-564 " Associated Publications Manual, Book 2"
Diesel G4anerator - Vendors "I" through
"2"

6.2 PROCZDURES

6.2.1 00304 C, " Equipment Clearance And Tagging"

6.2.2 131is d-1, " Diesel Generators"

,,

,

1 . . _ . . . - - .. .
-
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642.3 20427-C, "Raintenance cleanliness And
Housekeoping control"

/ 6.2.4 25740-C, ""Megger Testing The Diesel Generator"x

6.-2.5 27220-C, "Ingersoll-Rand Generator Air Start
Compressor Maintenance"

6.2.6 27245-C, " Emergency Dies 11 Air Drycer Condensate
Discharge Trap Maintenance"

6.2.7 27562-C, " Emergency Diesel Generator Maintenance"

6.2.8 27563-C, "IMO Generator And Engine Control Panel
Functional Test"

6.2.9 27570-C, " Diesel Generctor Turbocharger
Maintenance"

6.2.10 27577-C, " Diesel Generator Governor 011 Change",

6.2.11 27590-C, " Emergency Ttesel Generator Governor
Flexible '- pling Replacement"

A 6.2.12 27591-C, " Emergency al Generator Puol
Injector Malsa.. nance"(gy

n) 6.2.13 27592-C, "Energ r.cy Diesel Generator Gear Tre.in
Inspection And Backlash"

6.2.14 27593-C, " Emergency Diesel Generator Fuel
Injection Pump And Control Linkage
Maintenance"

6.2.15 27594-C, " Emergency Diesel Generator Governor And
Governor Drive Maintenance"

6.2.16 27595-C, " Emergency Diesel Generator overspeed
Governor And Accessory Drive
Maintenance"

6.2.17 27596-C, " Emergency Diesel Generator Engine
Driven Jacket Water Pump Maintenance"

6.2.18 27597-C, " Emergency Diesel Generator Crankshaft
Thrust And Web Deflection"

( ,

h, |W
%./

:

9
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-6.2.19 .37598-C,- - " Emergency Diesel ~ Generator Air Start
-Valve:(02-359) Maintenance"

,

6.2.20 27599-c, '" Emergency Diesel Generator Fuel 011
Filter-And Strainer Maintenance"

6.2.21 27600-C, " Emergency Diesel Generator Lube oil
Filter And Strainer Maintenance"-

6.2.22 27601-C, " Emergency Diesel Generator Air Start
'

Distributor Maintenance"
6.2.23 27602-C, " Emergency Diesel Generator - Generator

Pedestal Bearing Maintenance" j.

6.2.24 27603-C, " Emergency Diesel Generator Break In
Run"

6.2.25. 54148-C, " Diesel Generator Commitment Tracking". !
;

6.2.26 54169-C, " Diesel Generator Miscellaneous Trending
And Evaluation"

i.

6.2.27 54170-C, " Diesel Generator Lube oil Analysis,"'
Trending And Evaluation"_

6.2.28 25250-C, " General | Rigging And Lifting" |

<6.3 TDI Diesel Generator Design. Review and Quality
Revalidation (DR/QR). Report - VEGP

d.4 NUREG-1216 " Safety Evaluation Report Related To The
operability and Reliability of.

,

Emergency Diesel Generators
'

Manufactured By Tre===arica Delaval)_
Inc. '

6.5~ .VEGP Lube oil Manual

6.6 Service Information Memo (SIM)
! .

.

6.6.1 TDI Service Information Memo 164 - Safety Miring of
Fastners.- ;

6.6.2 :TDI Service:Information Maac 250 - Cylinder Head- >

overhaul.- <

L 6.6.3 -TDI service Information Memo 346 - Product Change
. Notice Bendix FDEX Fuel Injection Pump.

LOL
.

|-
,
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- 6.4.4= TDI Service Information Memo 349~- Connecting Rod
Assembly.

6. 6. 5 - TDI. Service In' formation Memo 360 - Air Start Valve~

Capocreus-Bottoaing in cylinder Head.

6. 4. 6 - TDI service ~Information Memo 363-- Overspeed-
Governor / Fuel Booster Pump Drive Coupling.

6.6.7 IMO Delaval Service Information Memo 371 - High
Temperature-Bearing Detectors.

4.6.8 IMO Delaval Service Information Memo 372 - Removal of-

Spring _ Pins From R4 Subcover Assemblies.

6.6.9 IMO Deleval Service Information Memo 373 - Installation |

of Connecting Rod Bearing Shell Dowels. |
1 6.7 Imtters and Menos from Transamerica Deleval

Incorporation (TDI). -

6.7.1 Telex from TDI dated March 26, 1944,
'

|: Subject Oiling of Engine During.' Disassembly.
,

#' 6.7.2 Intter from TDI to M. Malcom- dated April 4, 1984,
subjects: Dimensions-for_ Cylinder Liners.,

i

E 6.7.3 Intter from TDI to M. Malcom dated- April 29, 2984, '

Subject: Dimensions for cylinder Liners,

i 6.7.4 Telex from TDI dated May 7, 1944,
! Subjects Pre-stressor Rose Rating,

:

' 6.7.5- - Memo from TDI dated May'7, 1984,
Subject: Interchangeability (upper versus lower) of
Bearing-Shells.

6. 7 .- 6 Memo from TDI dated May.9, 1984,
. .

Subject: Protrusion of Connecting Rod Indexing Pins.

- 6.7.7 Telex from TDI's Robert Johnson dated May-21,-1984,
' Subject: Belleville Spotface Depth.

- 6.7.8_ Telecopy from TDI dated June |11, 1984.-

subjects-- Tolerance of Torque-Values t--34.- ,

6.7.9 Telecopy_ from TDI dated September 7- 1984,_,
; Subject Piston Pin to Bushing Clearance.-

..

CL
_

.-

ay,, y y- .,y g -vpm- --p -w---- ,,--- - --v-w-"r v' W r " -' ' - - - - - - - - - - - - ' * - ^ ^ ^ ^ - ~ ^ ^ " - - - ^ ^
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6.7.10 Telecopy from TDI dated January 7, 1985,
subject: Incremental Torquing of Fastners.

6.7.11 Letter from TD't to Larry Eppler dated August 15, 1985,
Subjset: Engine Geer Back3 ash.

6.7.12 Letter from TDI to Steve Phillips dated May 27, 1986,
subject: Miscellaneous Engine component Manufacturing

Tolerances.

6.7.13 Letter from TDI to George Bockhold dated
August 13, 1986,
Subject: Connecting Rod Bolts.

6.7.14 Memo from TDI to Don Kinnsch dated June 2, 1987
(OB-12598),
Subject: Torque Values For 1/4" and 5/16" capscrews.

6.8 MISCELLANEOUS

6.8.1 Letter from Duke Power Company to TDI Diesel Generator.
Owners Group Executive Committee (OGTP-736-0-449) dated
January 11, 1985,
subject: Design Review of TDI Cylinder Blocks.

/ 6.8.2 Letter from George Bockhold to J. A. Bailey, Log:
C' NOM-00340, dated September 4, 1986,
kl Subject: Diesel Generator-Generic SER.

6.8.3 Letter from George Bockhold to J. A. Bailey, Log
NOM-00360, dated September 11, 1986,
Subject: Response to Safety Evaluation Report on the
Diesel Generators.

6.8.4 Letter from George Bockhold to J. A. Bailey, Log:
NOM-00428, dated October 28, 1986,
Subject: Response to NRC Staff Questions Concerning
VEGP SER on TDI Diesel Generators.

6.8.5- ASME Standard SA-613-Specifications for Special
Requiramants for steel castings for Nuclear and Other
special Applications.

6.8.6 Unit 2 Operations Deficiency Report ODR T-2-88-223,
Subject: Engine Driven Jacket Water Pump Impeller
Installation.

j
.

a
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6.8.7 Failure Analysis Associates Report FaAA-9409011.1,
dated December 1984, " Design Review of TDI R.4 and RV-4
series Emergency Diesel Generator Cylinder Blocks".

6.8.8 TDI Drawing 03-341-7116e Revision E, " Piston Assembly",

6.8.9 TDI Drawing 102673, " Cylinder Head Studs".

6.9 COMNITMENTS
'

6.9.1 8993

6.9.2 8983
.

6.9.3 9189

6.9.4 8985

6.9.5 9100
'

6.9.6 9116
..

6.9.7 9066

6.9.8 14938--

.

. /'i 6.9.9 14941-

i - \_./
6.9.10 '9069

6.9.11 9068

6.9.12 14939

6.9.13 14940

6.9.14 8946 '

6.9.15 9106

6.9.16- 9107

L 6.9.17 13775

| 6.9.18 8996
|
'

6.9.19 8995

{

.

. _ . _ _ _ _ _ . _ _ . _
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4.9.20 9354 -

yg
;' J 6.9.21- 9096( ,,

6,9.22 9304

6.9.23 9105
,

6.9.24 9108

6.9.25 9143 ,

6.9.26 13751

6.9.27 9002

6.9.28 9003

6.9.29 5989
.

6.9.30 9169
..

6.9.31 9049

6.9.32 9088-

3 6.9.33 9179

-6.9.34 9356

6.9.35 9011

6.9.36- 5009

6.9.37 9006

6.9.38' 2222
'

6.9.39 9098

6.9.40 9358

6.9.41 9361

6.9.42 9059

6.9.43 9314

6
O

.
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6.9.44 9306 '
-

f - 6.9.45 9103
,

,

6.9.46 8945 '

6.9.47 9045

6.9.48 9369
.

6.9.49 9004

6.9.50 14393

6.9.51 9005

6.9.52 8940

6.9.53 8982 ,

6.9.54 9110 ',
.

6.9.55 9015

'" 6.9.56 9183

^ '; 6.9.57 9000

6.9.58 13753

6.9.59 9013

6.9.60 9023
.

6.9.61 9079

6.9.62 13771

6.9.63 9041

6.9.64~ 9082

6.9.65 9049

6.9.66 9034

6.9.67 9035
.

..

'

. . . - - - - - . . - - - . - - - -
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6.9.48 9036 *
-

Di
V 6.9. 9 9937

,

6.94 9038
(

6.9.71 9047

6.9.72 9187

6.9.73 15001

6.9.74 9032

6.9.75 9033

4.9.76 9007

6.9.77 13783
'

6.9.78 13761 *

,,

6.9.79 - 9043

^ 6.9.80 9042

(( 6.9.81 9044

6.9.82 9189

6.9.83 9062

6.9.83 9062 j

6.9.84 9063
'

-6.9.85 9072

6.9.86 13768

6.9.67 8975 *

6.9.88 14211

6.9.89 90em

6.9.90 9027

A '

('iLb
-

:

.
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6.9.91 13754 ~

6.9.92 9012 ,
,

'

6.9.93 9033

l 4.9.94 9117
|

6.9.95 13778
i

C.9.96 9185
,

6.9.97 4979

6.9.98 9143

6.9.99 13781

6.9.100 14999
.

6.9.101 9176 ,

.

'

6.9.102 9363

e-

i END OF PROCEDURE TEXT
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AFFENDIX A -

SUR7ECT: SAFrrY WIRING,0F FASTNERS

DESCRIPTION:

1. Fastners such as bolts, nuts and capscrews which
fasten rotating or rediprocating parts together
must be secured with safety wire, cotters, locking
clips or locking plates.

1.1 safety wire and/or locking devices prevent
the fastners loosening or falling out while

'

the machinery is in operation.

2. safety wiring must be done correctly to be
effective.

2.1 Wire must be wrapped around the fastner in !

the direction to tighten the fastner. .

''

2.2 wire must be pulled tight but not
overstressed.

2.3 -Wire must be twisted between adjacent-

- fastners and at the cut off and.

- ('O 2.3.1 Wire between adjacent fastners
should be twisted clockwise in a
continuous twist. No eye in the
middle.

2.3.2 Wire at cut off and should be
twisted counter-clockwise.

2.4 Wire must not interfere with rotating parts.

2.5 cut ends of wire must be bent to a position where
it will not injure personnel.

~

3.4 Correct size and type of wire must be used.
.

2.4.1 stainless steel wire is recommended for
many applications, see Reference 6.3
for correct-wire.

3. See sheet 2 of this Appendix for illustration of
correct method of applying-and twisting safety
wire.

G
.
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BEND OUT OF WAY
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.
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|TABLE 1 -

,, ,

( ) 9' GENERAL TORQUE VALUES

Bolt size And Torque
No. Threada (ft-lb) Kg-a)

3/8-16 12 1.66
3/8-24 15 2.08
1/2-13 30 4.15
1/2-20 35 4.74
5/8-11 60 8.29
5/8-18 70 9.68
3/4-10 100 13.83
3/4-16 115 15.90
7/8-9 160 22.13
7/8-14 180 24.89
8-8 245 33.78
1-14 290 40.11
1-1/87 335 46.33 .

1-1/8-8 355 48.00 .

1-1/8-12 395 54.53 '

1-1/4-7 480 66.38
1-1/4-8 500 69.15

/"% 1-1/4-12 620 85.75
1-3/8-8 630 94.04((,-m) 1-3/8-12 745 103.03

'~'

1-1/2-6 735 101.65
1-1/2-8 800 110.64
1-1/2-12 865 119.63

1/4-20 47 inch-lbs
1/4-28 57 inch-lbs
5.16-18 96 inch-lbs
5/16-24 '108 inch-lbs

,-~:,
o

w,/

.



-__- __, _ - _. _-_ _ _ _ _ - _ - _ _ _ _ _ - _ _ __ _

VECF 28713-1 / |f its of 331

~

Shoot 1 of 15 d

|
'% ,..

'

'DutE 2 :.
.

s

'

..

.m. m. m. - mme- v-m mm. m. ==m
Ntr15

2e folicwirs; parts list is in two
categories:

(1) Heeliral Part - txme parts
rapirmi to perfoca di - =hly,-

irg.ction and r=aely with
no ar*tni =ted pettlems.!

(2) W On Hand - m ose parts
that may be twpir=1 urrsar worse
czae canditions.

*

4.7 'ItEtB:OWER -
,

N7!E

Gauntities shown ==== Inter floatm
. check for two turbos arti rumcval/

ir--;+Mbm of one hW.

W hwiIhrts:
2 GamWst - % rbo To Air Inlet

Adaptor 00-491-01-07 11010-05289
4 Gashst - Euhaust Inlet

Adapter To 'nztbo F-057-010 29080-26234-

9 M11 h 1 - Adaptcc To
Wh==t Manifold Jh-037-000 29090-15910

1 Cashot - %:tbo To Exhaust
outlet Adapter 00-495-03-AG 29080-08118

1 Gasket - Intercooler Inlet
@ To Extbo 02-475-08-AH 11010-05288

1 Osakut - Intarcooler Inlet
Adaptor To Inter 02-475-02-CP 29080-0711s-

2 Gasket 'hasso lobe 011
'

Drain Lines 20-465-01-08 29080-08132
l' Casket - Irfamartimta casing 390654-1 29080-24941

__ _ _-_
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'DWEX 2 (O N f*D.)

O - -u,
..

E M P No. $3 L 3RItf IESCRIPTICR( VBEOR PARP HO. GECSTOCKNL|

W On Bards
2 011 seal - Sabine and 380756-3 29080-24942
2 011 Seal - 31cuer Erd 340757-3 29080-24944 !

2 Bearirug - %:rbine D d 380632-2 31010-5783
2 Emarirst - Blower Did 380631-1 29130-4258
2 Rotor Assembly 370697-28 29150-21570
4 anup Ring F27C73 29030-24943
2 Stmp Itat F14G15 29070-24945 !

'

2 Joint W M >4099-008 29200-24946-

2 '2hrend WM F4099-410 29100-24948
2 S aft W M F4099-009 29050-24947
1 Inck Wire 34054024 29100-7326 i

2 Mossle Ring 270092-10390 29030-26657 *

370092-10 290e&-7127'
16 Nossle Ring Bolts 3906472 53020-5/$7 .,
16 Mossle Ring Washers Fmt 53030-5771' '

4.7.7 INIER000EER
,

( Recommanded on Ihnd:
""

2 Gashst Set - Ditarcooler
mit Plates P 068-7/7-01 *

2 Gasket - 2htascooler a
Zhlet Adapter 02-475-02- G 29000-07113.

2 essent - Intercooler m
Out1st Adaptcr 03-475-ca- e 29080Hn114

2 enshot - mano a
2htsscooler Inist Adaptor 02-475-08-AE 11010-05288.

2 Gashut - Zhtercooler outist
Adapter 'Do Spool 02-475-19-AE 11010-05241.

.

4 enshot - Jacsmut antar
Piping Flanges 93375 11010-05293

3 Gashut - Jachst IW:ar
"Drummer Ny14's; CD-005-012 29080-24841

| 1 Gasket - Jac$ust antar
| Ekenner N;14'ug O'n-019-014 29000-24768*

| ,

4.7.8 'INNrmkEND 5thCREf 3125

| W On ihnd
24 cup Scumw - Brachst-4b-

angine as-001-143 '

| : cup screw - Bracket-m>-
' Barbo GD-001-120

.

I

; _._-______.-__.._.____-___..______....__,.u. . . _ , - _ . _ . . . - _ _
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,,

grrp }c. gIL PART CESoul' rich VDEXE 1%Rr__10. G C 910CK }Ci
4.8 FUEL DOEC'IUt3

Pa'W at }fard
2 B:dy F-075-106 tyA

16 Shim .005 P-075-117 29070-07115
16 Shim .006 P-075-116 29070-07116
16 Stlin .008 P-075-115 53170-05256
16 Shim .010 P-075-114 29070-07117
16 Shim .031 P-075-113 53170-05257

2 SprirrJ Seat B-6341-006 53160-0576C
2 Sprity B-6341-011 53160-05798
2 Dod F-075-112 29200-24822
2 Stcp Plate B-6341-009 29200-24823
2 Nbezle Vdvs A h ly B-6342 29070-07133

16 Spcuy Trip 1D-004-000 29070-07123
29060-05762.,

2 Assembly }&2t F-075-127 N/A
2 Detainer, Hozzle Ibider 03-365-01-G N/A

16 Hoczle M 1rk"- F-075-105 29060-06511

A 4.9 SUBCINER
LI

N On Hards
2 S&ower Assembly 1A-5529 29060-06487
4 Push Dod - Intaba ard FMme 02-390-06-AB 29060-06515
2 PundtIt:d - Cum C W 02-390-07AG 29060-064B8
2 Bushirr; - Intahn Ibdour Arm 03-390-01-CC 29020-06489
2 Bast 11rry - Exhaust Doc %er Arm 03-390-01-0G 29020-06490
2 BJahirg - Inte==Hmte Dodone..

Arm 03-390-01- M 29020-06492
2 Push Dad Sockat CS-390-01-OF 29060-06505

4.10 AIR SDRP VAIkTS

Mydrul Parts:
16 3bil Pin - Air Start valve 00-001-060 29070-07123

N On thrxt:-

2 Air Start Valve Assenbly 1A-4249 29060-06512
2 Valve 02-359-03-A7 29060-06513
2 Sprirg 1 02 ~% 03-AP 29070-24805

JC-{k(2-000 29030-10349'4 Rirg -

2 Pistan ' 02-4 9-03-AH 29010-26124
32 Cap Screws 08-0J2-113 29070-07265

(3
h

.

- _ - -- -
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4.11 CYIJMER HFADS

M dvid PartsI (If three heads ruma:Med)
6 Wiper - Inlet Valve J3r448-000 29070-07273

marrummeri3a2 On Hards
3 Cyl.inder Head th-6446 29060-05770
6 valve - Dhmst ard Intaks 03-360-02-CD 29060-06507
6 Spring - Yhlva 03-360-02-CM 53160-05780

12 Med;ps (Halves) 7669-002 29060-05763
6 Rotator - Valve F-108-033 59120-06508
6 011 miteld - Inlet Valve JA-040-000 29060-05309
3 stsnt - Injector 03-360-03-<0 29070-24809
3 ra:st unehar - Injector stud GA-002-009 WA ,

3 Indicatcc Cbc$t (Klane) P-160-032 29060-06514
'

4.12 70EL INHCTICH RMP

Rwpired Parts:
1 '!bol - Dalivery Valve Puller 11-57-35 N/A

((VN 4.13 CNWHAPT ABC 'DWPf35 (If Ir-;+2=i)

M d*wi Parts:
40 Op Screw - nummhat't Cbver

Bridge GD-011-013 29070-07530
20 seal - Cum side cover To

Bridge
_

06-395-04-AM 31040-05344
16 Qasket - Cum Side Cbwer

'Do Blodt 02-345-01-AL 11010-05290
64 cup Screw - Cum Side Cbver GD 001-095 29070-08112
is stsnt - Can side cover 423 29070-07089

Mar - marded~On Hand:
200 Cup Screw - Osa side Cbrar GB-001-095 29070-08112

4 shall - Com Front B ring -
' thrust 02-350-01-CH 29200-24790

1 Tugget and adria - Intake
arti h* 1h-4225 29070-08259

1 Tugget and adria - rual 3Ar-6165 29020-08257
1 'hypet - Fual 1A-4166 29200-24780
1 Bushing - Rollar - Intake

amt Exhaust 06-345-03-AB 29020-24784
1 B.auhing - Pin - IrtJan

and Exhaust 06-345-03-Ac 29020-24783
d

.

_
. . __ - - _ - _ - - - - - - - - - - - - - - - - - - - -_ - -- -------------_-----_---- ---- ---- ---_
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..

MP m. Q1 INtf IESGIEr10tf EtD 2L B RI_ h GPC SIOCX 10.
1 Pin - R111er - Intake and

Ekhaust 06-345-03-AD 29030-24782
1 Rashing - Pin - Fuel 02-345-01-05 29020-24785
1 hashing - R111er - Fual 02-345-01-Or 29020-24787
1 2211er - can - Fual 02-345-01-Ce 29200-24786
1 Pin - R211er - Fuel 02-345-03-AB 29030-26123
1 ostria - Taspet - Intake

and EWhaust 02-345-03-AC 29200-24788
1 mitria - Tapprt - Fuel 02-345-03-AD 29200-24789

4.14 GMENCR [ RIVE, COUPLDC MO COWH, A
*

W i M Paxtst
1 Taper Pin - $4 X 2-3/4*L 00-003-100 53070-05781
4 Dawal - 1/4" X 2-1/4*L GO-004-457 29070-21564
4 Clip - Rat Indt 140-010 29060-n626
2 Dawal - Governor Driw '*

Bradost 'Ib Crankcase 109-002 29070-08136
2 Dowel - 9_W Housing 'Ib

1 Gasket Ruming 'Ib Generator 973 29080-07250

1hammmary$gd On Hand 3

1 Govumar Driw W1y 1A-7015 N/A
2 hashing - 3:n-incrttal Drin

SuLft 02-4H-02-AP 29020-21549
2 >=* sing - Vertical Drive

Biaft 02-4 n-02-AN 29020-21566
1 Sanft - Governor Drive

Gear Drive 02-4 u-02-AD 29050-21565
1 Gear - Raciacntal Sinft Drive 02-4u-01-<E 29uo-22082
1 cear - marisontal shaft Drive 02-4u-01-os 29 u o-21553
2 Ney - Woodruff $21 GD-001-031 29030-21563
L shaft * - ouvernor Drive

Quer (9metical) 02-4u-03-AA
1 omar - var.tical shart Drive 02-4 u-02-As
1. muy - umodruff fu co-001-O u 29030-21552
1 rw11mr - ver+1r=1 Shaft

Retainer 95701
1 MT14 g - Vertieni shaft-

F1aarible AK-0G7-000
1 Adaptor - MT bry 02-4u-06-AA 29060-058021

2 Esy - F1=arih1e Mylig 98164
1 MT1ing - Governor 03-402-04-AB 29060-05792

REG 2 (CCNr'D.)

.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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4.15 CVERSPE2D GM3RR MO k1 d5Mi [ RIVE MO CEUIU!C

nandred Parts:
1 Pin - GraNe - 1/4" X 2-1/4*L 00-005-083 29030-21560
1 Pin - Groove - 1/4" X 2-3/4*L GCH)05-C87 29030-21562
1 Pin - Grocra - 5/32" X 2"L 00-005-049 29030-21561
4 Clip - lock 150-010 29060-11626
2 Dowel - Drive To klock 109-002 29070-08136

11 Ganhat - Plate To Gear Case 97326 29080-07250
2 !bumi - Plata To Gear Case 107-003

Parmaarded On Hard
2 Drive MT1hg (Half) P 034-061 29060-072.20
7 Cap Screw - Drilled }tand F-014-121 29070-07108
2 hashing 02-411-02-AP 29020-21549
1 Emy - No. 21 Woodruff CD-001-031 29030-21563
1 Esy - No. 9 Woodruff GD-001-009

,,

4.16 GE' R 'DWINA

Ragdrei Partat
None

.

4.17 IDER OIL SrMP 'DMK

M h wi Parts:
1 Gasket - Muhole Ctwar 02-540-06-AE 29080-26630
6 Filter KLamments - L.O.

Maspwana 76021-115-01 14000-17018
1 o-ring - LO. K.W. Filter

opver 76021-114-02 29080-30159
1 Gasket - L.O. K.W. Struinar

Cbver SIH01-002 2904 0-27349
1 Peckirg - LO. K.W. Strainer SE-C31-001 29060-27348
1 o-ring - L.O. Dplaar Filter 76021-113-02 29060-30160

27 Filtar Elmments - L.O. Filter 76021-115-01 14000-17018

W On Itands
1 Screen - sump Tank strainee

16 X 16 Mash 0.018 Dia. Brass
Wire R-3577

1 4- = Wirs 120 Gauge X 12' N/A
1 Gasket - Sung Tank Strainer R-2929

..

J

. . .

_ _ _
-_ _ _ _ _ _ _ _ _ . _ _ _ _ . _ _ - - . - _ - - - - _ - - . _ _ - -
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1REE 2 (0:3rr*D.)

O -uc
..

. m. - - --amm. -.
16 last - Ihoc - Elastic Stcp D 4239-

1 Ftiot W1ve APKXI3-000
1 Gasket - 4" - Por Ptzot W1ve 101223
1 Iatie 011 Restar 76021-112
1 Gasket - mbe oil nestar sa -

1906 16890 cr
101231

4.18.2 FINK 25
;

hacommurdad on Hardt 1
2 skirt - Pistas 03-341-04-As 29040-c7094
e unsher - Ballevilla Fh-033-000 53110-06509 i

8 W oove Fins 004123-000 53070415765
a last - Pistal Stad 03-341H32-AF 54030-05768 .

s stud - Pisten 03-341-04-AB 2907& c72SS'*
2 Catast - Pisten 03-MO 44-AE 29070-10354
4 041ng JP 423M300 31020-06334 ,

8 Callar 03-341-44-AC 29060-07259 ;

8 Isk Tab 03-341-04-AD 29070-07248 .

2 Duual 10D 002 29030-06510 +

2 Pin - Pistan Assembly 1Ar-1797 29030-06519
4 Ring - Pisten Pin hetainer GD 003-067 29030-47201
2 Set - Pistan JC-039 902 29030-05319
8 Edde 03-341-04-AF 29060-12774

:

4.18.3 Ct3OR2DG RES

Roomumended on Hand,

2 Dauel - G.. ct.ing Rcd-

,

Bearing A-3216 29070-07267.

4 Readng - asm Rod Pistcri-

.

_ Pin R-3195 29020-08165,

' ,4 entacrew - amn mod--

.

Buddng, Ict$cing 02-340413-AP 2977&l0348- * *
.

4* Rat - Onnn Rod Bolt D-D2 53040-05259
4 Em1t - Ctsut Rod to Beat 19"L 02-340-11-AF 29070-07271

12 unahar - Germ Ekd Bolt R-1317 53030 05324
8 Balt - Ckun Mcd 11-3/16*L 02-340-10 AT 53020-06756-
?, Ming - omnn Ikd Bcat 02-340 03-itt 29020-24774-
2 Locking Clip 130-015 29070-08123' i
2 Pin - Rat huhin; Inck R-1013 29030-24776

{'.
.

. .- - .+-

,,.~,,-.,,,,,p.nen.,,,nn,,,,,.,m-. ,,-,..m,, -.,,,,-,,n-,.. , , , . , , , , - , , , .---.,,,,.,,--w.,,,w.,, _.-,,,,,,-w.n..s,, , , _ , . . _ , , , .,,,,.,.n- , , - -,.e., , .
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4.19 CCHETDC ICD DEARDCS

F - =fded Q1 thrds
4 BearinJ Shall - Ctn1 lbd 02-340-04-AG 31010-05346
4 Detainer Rirg - Cann Dod 02-340-01-GI 29030-05311

4.20 CRMOGRPr AND MMN DEARDCS

Mv=seded on Hards
4 Dowel - Crankshaft Daarin;

cup 03-305-02-m 5307o-os277
4 Bearin; shnu - ndn,

WWte R-3315 31010-05345
4 Bearin; Shall - Main, Dear R-3317 31010-05347
4 Iccking Rirq - Main Dearing *

Ihall R-3155 29030-05255 '
4 011 Riry (18 Gauge) R-3149 10020-06730
2 '!htust Rirg R-3319 29030-06496
: Cap scnu - artecn amad -

Nylock P-014-064 29070-06255,

r^ w 2 Trip - Main nearing
C' 'hapuratama P-573-271 59200-06494

4.21 C'fLDUR LDER

Dar-marded on Hards
i lirder Liner 02-315-02-CG 29170-15933
2 - Cylirder Liner Seal N 19-000 29030-07274
1 Glass Breaker - Ibetle Bmeh AR-053-000 29150-26660

| 4.22 CEDCER Bf4CK -

| M N Ptrts:
leone

4.23 EXH E ET V M I! U E|

|
' Deglitid Parts:

Hana
1

(

(1)
.

en m ^
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4.24 QWOOsE prm VALygs

M drei Parts:
4 Repair Kit - Ralief Valve

w ly F-152-052-01 29200-24832

Recuzumanded on Harti:
1 Dalief Valve Amacably P-152-052 29u0-24831

4.25 ENGINE BASE AND Q WO O SE
.

M d M Parts:
Mans

'

4.26 u!ACSEP MpcER HEAT EXQ982R
..

M d M Parts: (if di---- '>1ed)
1 Gasket Kit Without Phckiry 76021-104-07 11010-09330
1 omakst - 8" - 1506._

J.W. Outlet 19196 n010-05209
'

%

N On Harrits

1 Ganhat Kit With Peckirg 76021-104-06 29060-25350
1 IJantatxt Rirq 76021-104-06 31020-09311
4 Gmehst - Per 8" Dimeser

NT11'q 20-086-015 29060-24928

4.27 IINE CIL IENE EXONCER

M d M Parts: (Ifdiammaammblad)
2 Qasket - Ower 76021-107-01 29060-30147
1 casket - 4" 1506 L.O. Inlet 101231 29080-07968

W On Harti:
1- Peckirg - Chamal 'Da 'Ibbe

Ramat 76021-107-02 29060-30144
l' Peckirg - Shall To 'Ibbe

M 76021-107-03 29080-30149
2 Qashot - Per 6" Dresser

NT14rq 20-064-014 29060-24929

.

e e , &
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4.28 DGDE TTASSDhLY

4.23.1 Piston Arti CtrinoctinJ Ibda (If two sets Inco.w3)

Daquirsi 1%rts:
1 Icck Wire - 0.063" ni= =ter

Stainless F-161-001-41 29060-05807
4 Cbttar Pin - 1/4" X 3"L GC-022-055 29070-07124

4.28.2 CEDOR ID%IE

Haquirm! 1%rts: (If fbur heads rumoved)
4 cylisder 11ead casbet Set 1A-7363 11010-05805

'pammmerdad on Harsi
10 Ferrule - Ibah Ibd 'Nbe Seal 03-360-03-CB 29060-06493-
20 Foczule - Inmed b Water tilock

1%esage 95782 29060-07C03
17 Forzule - flead 2 Mitar Block,

Bassage 95781 2960-06506
( ,J--- 16 CylinSer llend Casket fd 1A-7363 11010-05805V .

4.28.3 AIR DDRP VAINES

Deguiral Parts:

*16 Gaskat - Air Start Valve 2
, . Haed 03-359-01-M 13010-05310
'

eld 0-rirq - Air Start Valve JF-022-334 29080-22340
O-rirq - Air Start Valve JP-022-228 31020-05260*

4.28.4 fM O] VERS
l

W Ort !!arr$8
11 Cap Screws - Subcover 2

4 ,
Cy11Tder llend GB-011-121 29070-26529-

B21t Ibckar Ana 02-390-06-AA 29070-07266|

4.23.7 IDE CIL SGtP '1MOC
.

Reglitw$ Parts: (If lube oil removel)
1 Casket - Meobole Owar 02-540-06-AE 29000-26630

g, Contained in cyllnier head cyssket met also.*
,UU

_ _. -

- _ _ .
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4.28.8 ID E OIL

M drid Parts: (If lube oi.1 tumoved)
1500 011 - M:bil 412 412 91030-03373

4.28.11 C3thMK: HSE SIDE CXMR
.

MdM Parts:
18 Gaskets - Side ower 2

Ctankcase 02-386-01-AF

Raccumneridad on Handt .

140 Cup Scrobe @ 401-095 29070-08112'

32 stud 423 29070-C7009'.

4. 28.1*. WhR DEEPECTICN COVE 345, JACRP NRGER PGEP,10tE OIL IUIP e

hegnized Parts:
i 2 Gamiust - Quel Gear Op.c 97343 11010-05244
'

2 Gasket - cent Gear mver 02-3as,-01-AJ n010-OS268
1 Gasket - J.W. Pump Adaptos:

Plate 02-425-06-AG 29080-07256
2 Doual - J.W. Pump Adapter

Plate GCH)04-132 29070-0$ n6
1 Gastunt - J.W. Pump 'Do Adaptor

71st 02-425-03-Alt n010-05242
- - 2 Gastuut - J.W. Rap niarkrige 19195 11010-05269

1 Gasket - J.W. Pump aw+im 06-717-01-IF 29000-07945
T 1 rug Geekst 30 408-016 29000-2493412 tkammer N

i Gasket - L,0. Rap Adspece
Plata 02-420-02-G 29060-05341

1 Gamlaut - IAte oil Rap 'Do
Adaptor Plata OS-420-04-at 29080-21550

29000-07254.

l' Gastemt - m1hrmt 'Ib hhe Oil
Rap 04-420-04-cG 11010-05292

1 Gassust - m bow To suction
Pipirug 101223 29000-17299

2 Doual - Adapter Plate 2
Gear Casa GO-004-136 29030-06495

1 Gmaket - Rug Dim:harge 13452 11010-05297
-

T (rug Casket 2C-088-014 29080-249292 Drammar N 1

1 Gasket 'Ib pagalatorOy valves - 4= la532 n010-0527s
_

e +g m, M M u- WWuh 8 5. B4W9 98 45-W'S $ 96pIMD M M T$

--. e---#-1 4,r--%. , - . . . , - ~ < + , - - - , - , . ,.,.u, , - ~ , . - %.-, . ., . - - - - ,
-
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4.28.16 GDYMOG GIJPLDC

Regairst Parts:
* T mig * " - ic AK-407-001 29060-054031i1

4.20.17 SWEDM
.

Ragtirui parts:
1 Gamlet - ocmarrur To Adapta 94652 29000-07253 '

1 Gadest - Cover 'Its Housing 02-411-03-AG 11010-05s00

.
4.28.19 OWWWEE 00VDem 13t1VE {.

.

Engaired Parts: ;

1 Ganhat - 0.8. Trip Ek:ive Tts !
*

.

Nunaflecturing Plata 02410 04-CQ 29000 4 7251
1 spider - o.s. Trip Drive 1

Qugling P4D4-462 29060-07309 ;

(~ d
vm wire - zacscing - no.19

Gunga Iron GH05-420 29060-05264

Resummanded on Hands
1 Omipling - Raal 011 Boostari ,

Rap P-034-064 29060 47121 ;!. -

|- 1 Qugling - Raal Oil Booster
Raq, P-034-os2 29060-o7122

-

- 1 spider - Rant oil nouster 1
14Rap N? g P<t34-055 29060-06503 .

!

1 Fin - Sluper No. 2 X 1-5/8*L 00-00> 200 29030-10442. . .

2 Gashat - IAha 01121ne 1-1/2"
- 1800 7s6s3 290s0-24s97-

,

a Gashut - Tate oil Line 2" -
1809 08-54!HI2-AD

1 Pia 'Iluper No. 4 X 2*L 00403-009 29030-28951 ;

L :

L 4.28.20 ftEL3305: Ras
L

Regaired Parts: !
l

*10 Gasket - Nosale Ianlaar 'Its
Emed 2-2322 11010-05761

*
-

..

Ob
..

6. . . ..-r+---,s.-1.weWw-w,.sw.--. .--ww.te-,.=-e- %e--s n.. ==rw--w-s-+, ----s---, e- -w r .-w.-w-ore-, .pm me s-.- e-m. , e wm--e e,%--- e> r r- w ow m y
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TABL2 2 (CINr'D.)

., PNtIS 11TP.

EMa (ZIL PW IESCRIPTICtf Bh1DQR PW N.h GEC RIDCK.1 h
'

4.28.21 FUEL 1MIECTICH PLMfB

M 'i M Parts:
1 Fuel Injection Punp F-099-180 29090-07095
2 Stian - Ptap 'Ib Base (.003") R-1437 29200-26231

53170-05758
2 Stia - Pump h Base (0.010") R-1434 2920%26232

'

533.70-05757
2 Stia - Pump 'Ib Base (0.062") 03-345-01-00 29200-24811

M on Hand:
16 FuelIrtjectimiPtap P-099-140 29090-07095*

4.31 C3WOUSE VACULN FAN
,

*

M 'i M Parts:
2 Gashot 02-387-06-AQ
2 Gasket 02-387-04-AB

W On Hand:
1 Fan - Crankcase Vacuum B7-002-000 29200-26548

4.32 BMWtDG IEVICE AIR FIIII1!R

.M *4 M Parts: *

1 Filter - E M-

4.33 - SINEDn AIR DIS!RIHJICR AIR FILTER

M 'i M Parts:
2 M e - Air Filter S5-006-002 29150-22712-
2 W - Air Filter S8-006-004 31020-23005,

4.34 INIME AIR FIIII1!R

Daquired Parts:
A/R 011 *

.

O =

@e-

.

- - ~s - t---
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'IABIZ 2 (Cart'D.)O .

'

PARTS 1ISP.

SIEP NO. {ZIL PARP [ESCRIPTICH VINDCR PARP h CPc s'IOcx n

4.36 AIR 03@RIESCRS
.

.

Regiired Parts:
2 Elements - Filter 76021-12721 14000-17053

NR Oil

perrummo3ed On Hard
2 Balts 76021-127-25

4.37 AIR tRERS AND M31SIURE TRAPS

M S N Parts
2 Repair Kits 05.7501-03 29200-23105'

Dwr==wded On Han:1: *

.

NR Rafrigerant - R12 R12 91060-09936
1 Air Dryer Assembly 76021-129 29150-24524
1 Trap - Air Dryer 76021-129-21

*-

4.38 GDERATOR

Rarpirmi Parts:
n==

l
.

4.39 GENEWER PEEESTAL BEARDC -

Regtired Parts:
VR Oil .

M On Hand:
,1 Seal - Dust 7602',-101-17 29080-21095

-

1 Seal - Shaft To Daaring 76021-101-18 29060-21094
1 Gasket - Housing 76021-101-19 29080-21093

~

4.40 INGINE C3f! POL PANEL

P='N Parts:
- 1 Filtar - Control Air P-527-002-03 29160-26617

1 0-rirq - Filter F-527-002-02 29080-24908
1 Regulator Repair Kit F-579-061-01 29190-35350 -
1 Regulator - Omtrol Air F-579-061 29190-35350

.

-. . _ _ _ . _ _ . - - - _ _ . _ _ - - - . - -
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MkEE % M M Wa E.3203 N2a

4.41 GDe|RA2tR CWDCL PANEL !
*

M d M Parts: ;

Mans
'

4.42 FUEL OIL FIMER -

Regaitsi Parts:
1 Ilament - Fual Filter F444-120 14000 4 6504 ;

'

1 Gashst - Fuel Filter SCH)11401 29000-24892 l
1 Gasket - Ower 90 4 11-002 n010-14543
1 0-ring - Omntar Poet 80411405 29080-26610

'

'

moucmumed on mand . .

1 Casing ***Mly - F.C. !. '

Filter SC-onHXr7 !

1 ountar Post Rat - F.O. Fi.ltar SC-On-006

-( 4.43 PLEL CIL NERADER
. r

M dved Parts: ,

1 semi - F.C. Stzsiner F444-117-02
1- 0-ring - F.C. Strainer - F-044-u7 06
1 CHring - F.C. Strainer P-044-117-07

Romammended on nand:
1 Kit - ocuplate Seal F.C.

Strainer . F444-108 29000-24494.

1 Element - F.C. Strainer F-039-054 29160-26611

4.44 AIR EFFERFIX
,

Recuummended Cn Hand:
"

2 Rit - Cylinder Repair M-009-001 29180-27964
1 Cylinder M-009-000 29180-24902

'

4.45 23WI5DENDLTICH

! W Partat'

1 Fuse Rod - Main Bearing M
,

Detector F-573-27A-01' 29200-27541
2 Valve -'Overlupeed Trip Vent F-153-009 29110-21559

'

1 Rit - step / m n valve
; ( ,' Regulator T-573-013-05. ,

,

.' - 1 Kit - Overspeed Trip
-'Regulator P-079-079-01i

.

-'*a!< m- - ge .ew_' swr-y-rw m% p-@v iNy'C-u -w ~ w e 'V r* tr %* r eme- -'W-- = w 6' m yr -M' e egd =+-%+'-y+rwyq evved 9ww- -wye -gru,wq-+W'W8-k-hm W &* r evt O' =#W- $ NP g 7th w wWW 7v'M*f-'r-''8

'
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TABLE 3 -

,m,

k() TABLE OF CLEARANCES

Iten Requiring clearance Design Acceptable
Check Clearance Wear Limits

' ctor Plaat 0 298' - 0.018"
-

i. 0.00." - 0.020"a
7

-

Journal Baarings-Shaft O.D. 2.4935"-2.4940" 2.5000"-2.5015"
-Bearina I.D. 2 . 5 0 0 0 "- 2_ .loq5 " 2.5000"-2.5015"

Radial Clearance eetween
Turbine Diade 0.D. and,

_ , , i., @ b LCasino 0.30"-0.35" 0.025"-0.Q30"
Nozzle Ring to Inlet Casing

_, . , ,
(Radial) 0.015"-0.020" 0.005"-0.030"

oil Seal Turbine End - -

Seal I.D. 5.7500"-5.7520" 5.7500"-5.7540"
Matching Shaft Diameter 0.D. 5.7410"-5.7420" No Wear

,
_ Clearances on Diameter 0.008"- 0.011" 0.008"- 0.012"i
011 Seal Dlower End -
Seal I.D. 3.7500"-3.7520" 3.7500"-3.7540"

fm . Matching Shaft Diameter 0.D. 3.7410"-3.7420" No Wear() >' _ _ Clearance on Diameter 0.008"- 0 011: 0.008"- 0.q2122'

9

9

%

! r~x

'w
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, TABLE 4

CONPONENT ISOIATI'ON MINDED ( REQUI :DsENTS

DG1A DG1B i DG2A Dt25

STEP NO. DESCRIPTION CEEEPQMENT M COMPONENT M COMPONENT M CQKPOEINT'- 23

3.3.1 Air Ndr Iso 1-2403-U4-765 CL 1-2403-U4-722 CL 2-2403-U4-765 CL 7-2403-U4-722 CLi

Ali- Edr Iso 1-2403-U4-769 CL 1-2403-U4-729 CL 2-2403-U4-769 CL 2-2403-U4-729 CLI

Air Edr Drain 1-2403-X4-038 OP 1-2403-X4-044 OP 2-2403-X4-038 OP 2-2403-X4-044 O*!
Air Edr Drain 1-2403-X4-035 OP 1-2 4 03 --X4-040 OP 2-2403-X4-035 OP 2-2403-X4-Q40 OP

. (

3.3.2 DG Brkr 1AA0219 RO IBA0319 RO 2AA0219 RO 2BA0319 20t

i

3.4 J.W. Pump 1NBI-12- OP 1MBO-12 OP 2NBI-12 OP 2NBO-12 OF

J.W. Heater 1NBI-13 OP 1NBO-13 OP 2EBI-13 OP 2NBO-13 OF ,

'
,

| 3.5 Standpipe
Drain 1-2403-X4-755 OP 1-2403-X4-715 OP ,2-2403-X4-755 OP 2-2403-X4-715 0F

Block Drain 1-2403-X4-401 OP 1-2403-X4-403 OP ,2-2403-X4-401 OP 2-2403-X4-403 OP

Block Drain 1-2403-X4-402 OP 1-2403-X4-404 OP 2-2403-X4-402 OP 2-2403-X4-404 OF

L.O. Ex 1-2403-X4-101 OP 1-2403-X4-111 OP 2-3403-X4-101 OP 2-2403-X4-111 OP,

3.6 L.O. Pump 1HBI-15 OP 1NBO-15 OP '2NBI-15 OP 2NBO-15 OP

L.O. Heater 1NBI-16 OP 1NBO-16 OP 2NBI-16 OP 2NBO-16 OP

_

3.8 Fuel Oil Iso 1-2403-U4-031 CL 1-2 403-Ui-032 -CL '2-2403-U4-031 CL 2-2403-U4-032 CL

..

.
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8

\_, Y
'STEP NO. 4.5.la 4.5.20 4.5.21 4.5.24

Cylinder cold Comp Firing Press Fuel Pump Exh Temp
No. (psi) (psi) (mm) (OF)

1L

2L

.. __ _ ..
3L

. _
4L

. _ _ __.
5L

.
6L

.

.
7L

BL
. . _ _ . . ..

,-
--

1R"~

| M

(_d _ . . c 2R

3R
. . _ _ . _ .

.. _ -
4R

. . _ . _ - . . . . .
5R

.

- . __.
GR

,

7R
_ _ _ . .

__ _ _ . _ _
8R

_.
MfTE SERIAL No.

- _ -

._ __ CAL ooz oATz

conPJerzo sn /_ _ _ _ _

- SIGNA'IURE DATE

,\,,
3*g

L I. )
.

.

egne M age. caus.m ,a .i.--
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DATA SHEET 2

C3Ud{KSKAPT WEB DEFLECTION,

COMPONENT GROUP TITLEt PARTS GROUP NO.

CRANKSHAFT 02-310
LOCATION; UNIT NO.

VOCTLE ELECTRIC GENERATING PLANT
TAG NUMBERt ENGINE SERIAL NO.

.. . ... . . . . _ _

TOTAL ENGINE HOURS HOURS SINCE LAST INSPECTION:- ----

_._.__ _. . . . . - _ . _ _ _ . . ._ -

,

DATE THIS INSPECTION: RXtr.RENCE STEPS:
. . . _ . . .

.

4.5.3
. . ...

DEFLECTION READINGS (Steps 4.5.3h(4) and 4.5.3h(5) .
._. Deflection-checks should be made while the engine is hot, 1.e.,.. .. ._..

within 4 hours after the unit has been shut down. Record the
' - ---temperature of the oil in the engine lube oil sump tank or engine

.-
. $ * *.._ - _ _ .

Nhan an engine in which the connecting shaft is solidly coupled
---- --to the flywheel is grouted on a concrete foundation, the desired

deflection at crank position No. 3 is sero to plus (+) 1 mil (one
thousandth) in all cranks except the crank adjacent to the~ -

flywheel which should be (-) 1/2 mil, This deflection allows
-- - --thermal-distortion of the concrete foundation. --- - - - - - - - - - -

------If- the-deflection in any crank in an engine -in service axceeds 3-
mila, corrective action must be taken. Also, if the total

- ---- ---deflection value in any two adjacent crank exceeds 3 mile, - - - -

corrective action must be caken. Example, a +2 mils in any crank
with a *2 mils in the next adjacent crank adds up to a total of 4

-"

mils deflection between these adjacent cranks.

In engines with solidly coupled connecting shafting, excessive
deflection at positions No. 2, 3 or 4 in the crank adjacent to
i.he external shafting usually indicated misalignment between the ---~-

connecting shafting and the engine crankshaft.

Set ~the deflection gauge at zero at position No.1 and turn-the --
-- ---

crankshaft in the direction of normal rotation.
O
(h Position No. 1 for placing the deflection gauge is 52 degrees

AFTER VERTICAL BOTTON CENTER. .

. . _ _ . . . . . _ _ _ _ . . . . . . _.
__ , , _, ,

_

_ .. _______,,,__.__.-m_ - . _ _ . _ . _ . . - - - - - -
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-C'T DATA SIIEET 2
;,

,,.!

CRANKSHAFT WEB DEFLECTION

ENGINE TAG HO. DATE

_;, y., _/-_ ,, ,

..

- y. f .~d
r .

3 E r; -3"V -

M J ' a EJ- -j 3 Er '- ~-

_ _U j
"" '~ * " ^ ^ " " " * 'c- g. . . . .

-- .- ...m.,
. . - - .

. .. .... - - _.
~ ~ ~ ' ~ ' ~ ~ ~

A.etW f.edw.pt A. pd.i(*) W Anm.se (-/ 3An.nsummeNAe a# an he.e.
IAm.Ipasr *d#$2 A cartsper#1 IIHer. & arf A er 4 pas

'' *

Peasy a CvtanOGR SdUh 54R IT AMile.Q AT 84AACAmt 3,e0
-

.. _ , , , . . . , t , ,. .A .
,

.

: ; !. ..
,
,

. . . - . . .

. . _ _ .

' ''

p

(a...y,
- ?'$.v

. .

g. _. .. ...

. . . . ..... .. .(-} : ..

'

x
-. ..

--~~~.

_ ... __. . .., ..

[. /4,,.. _ . . . -
,

.G- _

. . ~ '
.. ..

.
F . -

.,,,_

METESariakNO.

. Ca1. D.le Date
o

.... Corrective Actions If Required (Step 4.5.3h(7)

- .. .

'~T . ..j

L f*

i (/
,

.

. ..

__ _ _a
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DATA SHEET 3

CRANESHAFF WEB DEFLECTION

COMPONENT GROUP TITLEI PARTS GROUP NO.

N HAPT 02 '310
EDCATION: Ulf1T NO.

VOCTLE ELECTRIC GENERATING PLANT
TAG NUMBER! ENGINE SERIAL NO.

. .. .. . . . . ..

'

iVFAL ENGINE HOURSt HOURS SINCE LAST INSPECTION:-. _ - - -

... . . . . . . . _ _ . . .. . ..

~

DATE THIS INSPECTION! WEFERENCE STEPS:
* *4.5.3

-. . .

N EIM
. . . _. _ _ _ . . . ._.

. . . _ . . - . . _
, _ .

' _ _ ~ . . .-. . - . . _ - .
'

_

' r^w *
. . . .. ._ ,,,, _.

" V ... ___ . __

, ,

9,..p q. . . . . .
, p. - -

. y j,.. . . _ _ . _ . . _

-
_. .

'
_

-

; i.-. . . _ __ _ . . . . .._

1.
u

.
p . ...;

-

. ;... . _ _ _ .. . _ . . _. -

,. . . . . . _ . . . - . - _ . .. _. . ., , . ..

O, ,J4_ - . . _ _ _ .. . ._ . _.
Q. . . . . . . . . . .. - _. -

.

( heemu
; . . -. ... _.

t

| 1p .,r' sur~
a'

-
,

l
* ~ . . . . -,

.

._ ese um. . e e .m pe. 4 * en.ep.uk .e

$
0 8

g , . . . . . . . . . .
. - - .. - . . .. ..

i L.. J,

. .. . .. ..._ _ ._

yb
.

- egne e *. * * *e=== - = = *
g , ., , , , , , , ,

. ~ . - _ . . , . _ ~ _ . . , . .. _ ., . . _ _ . _ _ - . , _ _ . . - _ . . , _ _ , _ . _ . ._ _ _ _ _
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Sheet 2 of 2
DATA SHEET 3

CRA}mSHAPT THRUST CLEARANCE

ENGINE HO. .

.

Results Performed
Steo Clearance Sat Unsat By

As Found 4.5.11
_ Final 4.5.11

Clearance: Expected . 0.022" - 0.030"
Replace at least one thrust ring if greater than 0.040"

M&TE.-Serial No.. .._.. . -

.

If crankshaft thrust clearance is required to be adjusted:

Bearing Cap Removed (Step 4.5.12a):
_

Thrust Ring Replaced or Shims Added (Step 4.5.12(g))
'If sh_ims Added, Thickness of Shims (Step 4.5.12 (g)) :''

_

6
tj. VISUAL INSPECTION

~

1.)__ Thrust Ring on No. 9 Bearing Cap (Step 4.5.12 (c))
Satl ) Unsat ( ) Performed By/ Dates /

2.) __ Thrust Ring on No. 10 Bearing Cap (Step 4.5.12(c)):
Sat ( ) Unsat ( ) Performed By/Datet /

(',
x .

i

. . - -

_ ___ . - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _
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_ Sheet 1 of 1
DATA SKEET 4,

\ i
wJ

ENGINE BASB AND CRANKSHAFT INSPECTION
.

CCHPCPE2(r GWP Tr/LE: TAIUS GWP 10.
DUINE BASE AND CP>hSRRET Q2-105/02-311
IDCATIQi Di1T 10.
ME FTnC'IRIC GDEFATDG PLMir

- DG HlHBERr- DCDE SDUAL 10.
_

IUDL DGINE ICURS: ImRS SDC LAST DEITCTICH:
.. -

- - tscz nus nuu;ncus REruma stus:-

4.tkb L 24.2. 4,25.1 *

v. _._Iscar wroCTIam. _ . . . .

1) Clean [arti inspect crar@r:ase relief valves (Stap 4.24.2a(6) ard (7).

Baliaf .(1ggag) Seat & Dim: Inacocticn,

Valve Sat Chsat Fw fuu.=d Dy
14. -

.

2L
3L

._.4 L _ _ . -

._ _ _ _ __ _ _5L _._ _ _ _ . _ _ . .

7L
BL

2) Inspect ergine base (interrals) incluiby area adjnoent to the min
bearing stud rut gdata for the pte of cracks (Step 4.25.la):

Sat ( ) Owat ( ) Fw&- ei Df/ Data /
3) Inspect engine crankcase (internals) incitriirn the vertical crankcase arth

wall arti the crankcase-to-tese rut pockat area for the pansence of crxts
(Step 4.25.lb):

Sat ( ) awat ( ) Performed Df/Date /

4) Perform an cwarall inspoctico of ergirn internals fort any abnormil
otrxiitions, praeance of babbit flakes, poseence of excessive water or
aludtys, dets in lube oil tubirg or rneumtic tubiry (Step 4.6.1):

7

:]., Sat ( ) Unsat ( ) Performrxi Df/ Dater /

|

~

- . - _ . .
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Sheet 3.of 1.

DATA SNEET 5

TUR$0 CHARGER INSPECTION

Turbocharger Tag No.. . .

Turbocharger serial No.

Left Bank or Right Bank

SMP J@!RDK15 MEASURED MM Mm PERPGNED Q/Cmaant to vnwrr VAmr m t. NO. CAL. NO. W/Dm: W MWrE

4.7.2c W - Av4=1 Float,

,
4 ,7. e w e Av4=1 Flcit_

4.7.7d Srust Bearing
sat e M.. .

4.7.7f Raft 0.D.-Tu::bine '

M. .

S mft O.D.-Blower
Erd

.. - . . . . . . . .

Erd
' Bearing I.D.-Blower

M
4.7.7h(1) Oil Seal I.D.-4urbine

Erd. . . . . . .._ . . -

_

M
. . . .

4.7.7h(2) Brust th11sr O.D.-
Mhm Erd (_Wve). _. . . _. _ .._

Brust chilar O.D.-
R1 -- __ L u ( h td v e), , , ,

4.7.ab(3) Hostle Ring Balt
sw=~ ~ ~ ' ~

4.7.Se(4) Irtaramitate Casing
malt Ther==

4.7.Sf(13] Mastic Stcp 14Jt
wm

4.7.Sff141h*~ Av4al Fleet
4.7.9g(2) BloWar Inlet Chaing

mitthre==,_. .

4.7.8h(3) 7.urbina Inlet Casing
mit ibra =. . . . . . .

4

r).-u
U J

.

~ w-~ r , , - , --,,.,y--. c- -

.,.
- - -
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*

'FUEL INJECTION INSPECTION

.

CIEGCND(T GRTP TITLE: PAms GRcup }c,

ELMINHX:TIW NT 02-365
[OchTICH: mTr to,

WCCTfF FTyr'IRIC GDEPATDC PIMFP

DG ) DEER: DGINE SERIAL 10,
.. - - . _ .

10mL DEINE 100RS: IIIBS SINCE IAST I}EPETICW:. . _ . _ . . . . .

....._. _. .- _... . . . .

. . M 'DCIS LEPDCTICH: . REMRENCE SIEPS:
.

.. .- 4.8.4

-- F WE L-Ilf 4 8 S TIO N 8 8 3 3 4 8 N S L 3 g m- - - - - --- -

TypGsas..ast sessas sem S a gu s.s

( ~ ~ ' tefieresse past me, p.qSies ~"''

. . . . . . . . . . . - . . . . . _ _ . . _ .

*

. . . _ . _ _.. _.. _,. . esame==are nsaw == astw am ==. g m t.es -ass

esmernen er paaf
_ _ .. _. _ . , .

8405 tt' ' gens 35 3
.. - _ . _ . . . gg,i g,,, g, ,

8=406-198 Sass e 3
p 5 6-014 gens see 3. . . _ - . - . . _ _ . . _

*

N#18 - Wen me 3
| W9-6 pense esAT

_ . _ . . . _

4 6-mes st paese ,
5 545L.313 age i

g my , ,. . . . . . - _ . . . . . _

T~ 8 * - a vatyt aamingLv i

-
,,

e * pmAvTy ,
'

' '
e p.est-sty meanssty aur" i.

I 18 859 meetasamWT e-

h muhacW se ameNe Jester h4. menw w av 4ar.. . - .... _ .. .

admunes see as a en pagene mye aanmer er are n.smar

''Subudma Mind-.-- . _ . . ...

~.

,
,

ed

Os - .d u. .J

- _ __ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



- ________________-___ _

_____~ ~ ' * -
moctovne No.

~~~

iEbu~ prog no,

/ /fVZGP 28713-1 223 Cf 391
>tM/f6

"

>% . ,

~

Sheet 2 of 4,,

(h DATA SHEET 6
V

FUEL' INJECTION INSPECTION

, ENGINE TAG No. DATE:

1) Step 4.8.4 - Fuel Injector Initial Test (As Found Conditions)
Steo 4.8.4c 4.8.4e 4.8.4f 4.8.40 4.8.41

Pco Acticti ' As Etund Lmkym IMtterTt Scrav Trio
Irri. Sat Iksat Ctynirrr PmsS. Sat thsat Sat Unsat Sat thisat Brformed
Rf

. . =__
1R

_ _ _ _ _ . _ _1L

_ _
2R

.

_
E

.

_. _
3R

.,

_. .
3L

,

}" 4R
'

. . . _ _ . -

4L

E
_ _ . . . _ . .

. _ _
SL

..
G

6'L
_. ___

.
7R

7L

.. .__
ER

_

_
8L

W Cpening Pressure: 3000 - 32000 pai
. . G --- Tus t. .. (Steo 4.8.4i)

._ __. __

-

'O
_ . _ _ cal. a m cate

.

e cup 6 e 6 - - 'W-
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Sheet 3 of 4, m.

) DATA SHEET 6

FUEL * INJECTION INSPECTION

2) Step 4.8.5 - Fuel Injector Spray Tip Inspection

5+co 4.8.41 4.s.5m
Scrav Trin

Ini. &=tt Chsat Discositjin If I.hs.it 'It're Perfornxi Dv: Witnecexxi
___1R

_

iL

_. _ .__ _ _2R

._ . . . . . _ _ 2L

- . 3R
.

. 3L

_ _ _ AR
.

-.

-
_. 4L

, -{s)F

k! b

%'__ .
ER

_

.__. ___ SL
- ._, ._

6R- - - . _ . .. . _ _

.. . ___ 6L
--

.-

7R_ - . _ _ _ _

'

__ _ _ . . ... 7L
_-

. . .

.

8L

| _- __... Beglired CpenirrJ Posesure: 3000 - 32000 pai

_.. _ __ _ Cum =hM s: (Stec 4.8.41)
.

M&'IE Serial No.
.. . _ _ _ _ _ .- _ _ . . _ . _ _ _ . _ _ .

, . . . _ _ .. . _ Ch1. _ Due. .Ihte. .
-

_

_p *s. - .

, ,

~% _r

. . _ . . . _ __ ...._ _._ _
__ _,

.

~. ___. . - _ . _ _ _ _ . . . . _ __,

|
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O Sheet 4 of 4
V DATA SHEET 6

FUEL' INJECTION INSPECTION

ENGINE TAG No.: DATE:

3) Step 4.8.6 - Injector I. opening Pressure Adjustment

p= 4.8.6e 4. 8. 6cr 4. 8. etfi) |
Final

Irriac+~ sbb= W ibrn= rw=, tim Press MA . - i & Witnessed W
._ ._. _.

9 41 g 95u #

4 g M e W 7

eme & =S a6 4

4 se 4

$ *g re
%

4

e o e

euw -4 * eie

, 4 ewe .i- ,um' r

49 * 454

. .- .

. - e m aqpe

,e- P De * *G.e 4 *6

9 WW W'- O >N k

. , . _ . ._

em *m iesim| Guy

,NW"- 4WWIWlEW Edl> W

*emm e t i sammumb

,s-6 M , 96 b41D M

6 't h g m beg a

w - ; 8'8T4, WD M - @ 4 896
g

i

Rapired Cperdng Pmesum: 3000 - 32000 pai

uraz serial no.

_____. . cal. Dum Data

_. - _. . . Omuments:..

.. . . . . . .

O. --

t,g
. -. -

-

f
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.

SUBCOVER AND ROCKER ARM ASSEMBLY INSPECTIONS
. , , _ . .

,

COMPCNENT GROUP '[ITLE: PARTS GROUP NO.
'

SUBCOVER AND ROCKER ARM ASSEMBLIES _02-362/02-390
LOCATION: UNI't NO.

VOGTLE ELECTRIC GENERATING PLANT
TAG NUMBER: ENGINE. SERIAL No.

_ . _ _ _ . . .
. . . . - . . . ..

, ~ , . TOTAL, ENGINE HOURS: HOURS SINCE LAST INSPECTION:
. .. . . _ _ _ . . .. -. .

. . . .

- DATE THIS INSPECTION:
. , .

REFERENCE STEPS:
, , .

- -

,.

. ., . . . _ . . . _ .

4 9 14. _ . . , . .

_ . . _ . __ , _ _ . _ , _ . . _ .

. _ _ _ . . . . _ . _ _ . _ . _ . . _ . . . .

..CvLIwoER po./naxx
. . . .

.
. - . . _.

.

_ . . _ _ , . . , , , . . m -- .. ,,
. _. ... _..

- ; ..-- - .- -- - - . , 7 --.m r'1
.

. . . . . _ . . . . _

n.
' ' , tnkeust.....___.o . .-. . _ _ .

, g I ._ _ . . . , . - .

:= .. .... w. .- o y..
.

3

f,, .. - _ . .

: 8p n-~-

:: 2p' ,, .~ "" "' " ,

# // j
-..

''
.

, _ _ , . .
-

i

_ ._ _ _ . _ . _

,

f
. . . _ . , , ..

._

| //. _:. - .. *

p *: " . _
_. ._. . . , .g//, .. w..! |- I

-- -|i
l- d.2MA. , -| J | - -- - - ~ L"- -|1 . . ?

.i
. . . . _ . . . . _ _ .

_, ..
- - - -

- 9 a . --

* ,,j . .. . . . . _ . . . . . .,_

>( .|I n ..$ v\\ s/ c= .
nm.ma* M. Qs..

-
i,1 l'

a a me n. !! .'. .
.

1| e 'i / 8 - w ...

$ ill \ / ,m.s..
a.

/
< m N / 'i - //,q .:_ ' . ._ g.. 't

o O, ..
. . _ _ . _ . _ . . _

--

,

E ..a hd, ~.g,,,g,
' * '
,- -

___ . . . . . . g\ .

2 -_.

.. ts \ \
,

\i

.f/j'O.
*

\- .w.- _ . . cx < . . .+ -- ... >. . , ,- .y w '+ -- - ~ ~

i._'.. __
.. . ....--........,,,,,n.,,e . , . , , , y _ , ,,, . . _ . . _ _ , ,; , , ,. . . .. u _.

.
_
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Sheet 2 of 3,

L J

SUBCOVER AND ROCKER ARM ASSENBLY INSPECTIONS

_
ENGINE TAG NO. DATE:

CYLINDER / BANK:

INSPECTIONS

1) L@ subaner for eviderce of valve guide bloby, soot (Step 4.9.14a):

__I_'_ ~ ... ._ _ Sat _( ) Unsat ( ) Perfnmwi Dy/Date: /

2) Inspect ehmvar in web area for cracks (Step 4.9.14c):

~ [.~_^ ~~ ' ~ " [ Sat ( ) Unsat ( ) Perfnmwi Dy/ Dates /_

3) Inspect intake & ist-ihte pushred cups for linear iniicaticns or *

. . _ , , _ _ ._ chimai pi- in cuter lips (Step 4.9.15a) t
.. .. . --- .... .

,

4) Inspect exhaust putshrod cup for linear irdicaticns cr chippcd pieces in
, _the _ cuter lip (Stg 4.9.15b):!

sat ( ) Unsat ( ) Perfenwwi By/cata: /

5) Intaka ard aw pushreds are frue of cracks (Stsp 4.9.15c):
-- . -- -- -.-

. . _ . _ . ... ___ Sat , ( ) Unsat ( ) Perfemwr1 By/Date: /

6)__,_G . e tcr pushred is fries of cracks (Step 4.9.15d):.

'~' TI 2.$.7_~_~_ Sat () Unsat ( ) Partnmai Dy/ Data: /

7) Et:ckar ama drive studs (pep rivets or allen scras) are tight and intact
_ (Step 4.9.15f(1)):.. _.

Sat ( ); nwat ( ) Pw." mai Dy/ Data: /

,-

' e
_. :

-
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Sheet 3 of 3
DATA SHEET 7

SUBCOVER.AND ROCKER ARM ASSEMBLY INSPECTIONS

ENGINE TAG NO.
.

._ CYLINDER / BANK

4) Rockar azz capocrum tortpa (ft-lbs) (Stap 4.9.15f(2) arti 4.28.4o)

r .--. a
'- * - - wr.ce e rne r.et Int-Ri& t hrh-" Witr--M

-- -.

- . . . . . .- . - . - - .

MMT, Serial No.

__ --- .l._. D. a_s_ Data:ca
......

'

' 'T ~ Rns: Document irWdon of w it ruarmai even if it is to be' " - ' ' '

. .. - W. Use a&litirmal data sheets for any replacement *

*"'F""'nt*-
_ _ . . . . . . . . - - -

-' '

_ 2 1--
-

::_;_ -- . -- ---

- -- - - % tion !? i-- Shaft 2%r M m shaft
+ ~~ - -

,

i (_m>=) M M M M M am e Sat Unnat PerfoW
}j . k 4.9.15af5)(c)

~' ~~~~ *' K C 9.15ef5)(c)' . - .
i

- - k''d.9.14af 5) (b)
-

4

--- . b ~ '.9.14m(Si (b)- . . . ,

4
k 4.9.14=f 5) (b)
W 4.4.15af5)(b)'

'

i .- . . . . - - -- . -

h new - 0.004" - 0.006"
Replace .- 0.010"_._ .

--- y -- -- . . - . - - -
,

g,......

_

~~ K~M. ME '.. Doctament li-,+Mcm of rockar ama removed even if it is to be
~

..... . - -.. . g,, gy w g, 4,

rocher arm assemblies..

,

4 .

.
.

.

4

..

y IP rg--- - vw g - -- -- . 9 , , - r-- ww-.- , ,ww wrre-
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Sheet 1 of 4-

DATA SHEET 8

AIR START VALVE INSPECTION

COMPONENT GROUP TITLE: PARTS GROUP NO.-

AIR START VALVE 02-359/
LOCATION: UNIT NO.

VOGTLE ELECTRIC GENERATING PLANT
TAG NUMBER: ENGINE SERIAL NO.

' ~ ~ ~

TOTAL ENGINE HOURS: HOURS SINCE LAST INSPECTION:

DATE THIS INSPECTION: REFERENCE STEPS:
.

4.10.2_.,

N j ,e. .

_ N. J=

-
.-

N
=

6|1
' -*

J;.2 :-O e A
--. _. f i

_-' ' ' " ~

<
., gg ,

- . . . _ . _ .

, . . _ _ y , , .- 7
~~

f *

<3 . . .. - 4
m) ')'

\, ,/ /
.-

,.

-

/,::
I

: *_

-
. . -

_

| L Pn e-

.

| M $$
i

. ..

s.--,. e= &g. . . ..
.

Q3 - -

,, _
;t t ,_J \ ._1. r

-

_.

-| * ,2 * ^ ^-

._ .

. _ - .

- _ -__ - - -____ - -___- - __-_ _ - _ - ._-__--_.__ _ -- - ---___- -__ _ _- -___--_ - - _-_-_ -__ _ _--_____-_ - _ -
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Sheet 2 of 4cy DATA SHEET 8
x /

AIR START VALVE INSPECTION

ENGINE TAG No.: DATE:

1) Step 4.10.2b(2), (3) and (4): Cap to Piston Clearance

CAP PISTON
V31ve x-x v-v x-X V-v Cl.CAIAnce Sat U.Deat Performed By:

1R
_ _ .

~

2 p.
-

2L
3R
3L

.

4R
4L -

SR
5L

___
6R

. .- - 6L - -

7R
_7 L

k y,,-m.)' -- ~BR
'

8L
MTvTE Serial No.

-- Cal. Due Data
Clearance When New: 0.001/0.003" Replace When over 0.009"
2) Step 4.10.2b(5): Valve Internals Inspection

Valve Comments Sat Unsat Performed By/Date
IR
lL - - - _= i - .

- - ~ 2L
_

3R
3L
4R

'
~

4L
_

5R __

SL
6R _

6L
_

. TR -.
__ _

7L _

8R
, m, ,8L,

_
' b'

_

_ _ - _ . _ _ _ _ _ _ _ _ _ _ _ _
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sheet 3 of 4-

DATA SHEET 4
^

AIR START VALVE INSPECTIONS

ENGINE TAG NO. DATE:,

3) Step 4.10.2b(6) and (8): Valve Seat Inspection

valve Valve / Seat Inspection Bluing Sat Unsat Perfersed By/Date
1R

.

1L
,

... -

._. 2 R. ,,,
-

... ..

-2L-

3R
3L

. ... _ . 4 R . , _.
. ._ .4 L ..._

5R
.SL.. -

6R
_ . . . _ . 6L

~~ -7R
' - ~ ~ ~ ~

i ~ 7 L. .['- ~ -. . . , _ . . _ " . . _

_ .- .
_ _. 8R '_ .

.. .

.- . . . -

N
.- ..

~

~~~4) S t e p_ 4 ,. 2 8 . 3 : Air start valve capscrews. ENGINE HOURS.

- .

t**., . = . .
.

canser av = 2-3 /4 a -Toraue
cylinder i 2 1 2 Performed Witnessed. .

. --

2R
. _ _ . ._

3R-
...

4R
_- . , _ _

~ . C, _ SR
..

6R
... ..

7R
..

BR
1L
2L

.. .

3L
- . . . . . . . . .

4L
.. _=

5L
. _ _ _ _

6L
_

7L -

8L
. . . . . - - _ . ..

|b~ ~ M&TE Serial No.
h.$d.$ C51._ Due Data

^^

_,

..

._ .. ..
.

.___._____1
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Sheet 4 of 4, - -
/ s) DATA SHEET 8

J-

.

ENGINE TAG NO. DATEt. _

5) Step 4.28.4.0 Rocker Arm Capscrew Torque

Rocker Arm Caoscrev
. ...

Cylinder 1 2 Performed Witnessed
. . . .- 1R

. -e. _e 2R _
. .. 3R -

. . . _ _ . . 4R . _

5R.e.O e ,, .-
..._

. . . 6R _

_ _ - . . . 7R _.

8R -

.__ . ._. _ _iL _ _ _..

. , ,__ 2L
_ . - _ _e N 3L

__ . .

. _ . .. .. _ _ 4L.
_ _ _ . . m SL
( C'y . _ . 6L
t f 7L

_ _. 8L
, e _ ..e _ _ . . -..

M&TE Serial No. -.

_ . . . __ cal _ Due.. Data -._ _ _ . e

.

-W Go +6 & - Gwsumm M N 4 er , m5

9*M M MM M***''M * M*_ 4 em w- 6 m mq

** eunis t enemme= e e puma une egy eum gen =aminguis w. mees > ee esp ++ 'Nr a=== v we op e e, w

e ebWe 6 ,. _ gnum m gggggge. gamehump Sumuulm *E8158** * * * 5 - venu y.im 4

%

----

4 - emmene w eues e eumanese esem= - em e me o en e- m a = e-. e..%e3

-@W G '- # 9mp- N W G 6 augudhup 96 6 @ 69 e e,* g

*em+ ee eee em e ese en.e e -gp -- _- -e

ON *NWW *@ WWGS M% N 9

= WIDE p

6e ime e w 9 e e

duumm =4W6 GNuD mew , egy gu>gepee gqmm gemune use mem+e e

M T - e em M6 , e ea,a

49%4 MMM N4 mWee h same eu,e ee a

T N@ *N'M un'e m N e96 O G *en e '94

N N 6 muWe & R46 me@ 4 6 9 6 e

G W 6mmM m wee eme, e ee .e op ,,.

p.w-
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* * "**'88* **w , r
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_
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Sheet 1 of 5
DATA SHEET 9

CYLINDER HEAD INSPECTIONS i

COMPONENT GROUP TITLE: PARTS GROUP NO.

CYLINDER HEAD Q2-360
IDCATION: UNIT No.

Y.QGTLE ELECTRIC GENERATING PLANT
TAG NUMBER: ENGINE SERIAL NO.

~ ' ' ~ "~'

TOTAL ENGINE HOURS: HOURS SINCE LAST INSPECTION:

" ~

DATE THIS INSPECT ;3N: REFERENCE STEPS:

. _ 4.11.2 -

._ _._1 _
CYLINDER NO./ BANK

__ _.~

~~ ~
1)~ Record the following information for the cylinder head

removed from engine M r Step 4.11.1n.

.... Foundry Number. . . . . . . .

._ _. __-_ . . ._ __ casting Date
_ _.. _ . Stress Relief Date (If Applicable)__

.. _ . . __.._ . Recorded By/Date /

2) Record the following information for the cylinder head
installed. on engine per Step 4.28.2d.

_ _ _ .__ __.._. _. Foundry Number
_ .. _._. Casting Date

Stress Relief Date (If Applicable)_ _ . _ . . . . _

_....__ .___ Recorded By/Date /

If cylinder head installed in this position is not the
one that was removed, state-reason for replacement:

.. . . .

= um W .. 6

._. _ _ . . . _ _ /

OL
_

b

_ _ . _ _ _ _ ___._______ _ _ _ ______ --
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Sheet 2 of 5-
-

. DATA SHEET 9

CYLINDER HEAD INSPECTIONS

ENGINE TAG No.

CYLINDER No./ BANK DATE

Visually inspect cylinder head combustion surfaces and valve
seats. If no indications noted, state so. (Step 4.11.2a)

Qis'dsi'wt ne seem say span =nem asearW en we: .= . -

-
wg%- evener had esquoan w+ ems ww wie sus nears eu

e * * * ' ' * * * * " * * * * * * * './' noet ev nen Hme ~. - .

f.. r ' % 5wrtocas_

' 5. O f Q..

. _ _ _ ___ - .. ._.. _.g
.,

. MMMM ==. _ - ~. -. .. .
*

g
~

f
,_ _ _ y

Qo_1 _ ' ~ {..
c'

9- - , _ ,_
O,i .

-: -
.

y. .._ - . , .. . .

-

'
-.

. _ . _ . . . _ . . . . _ . . .
,

. . _ . . . . _ _ _ - - . _ _ Osw unsoM

i

.. . _ . _ _ .

Recults: Sat ( ) Unsat ()
-' ~ ~ ' - - - - - - - ' ~

. . . . . . . . . . _ _ _ _ . _ . . _ .

Performed By:
. . . . _ . . , _ . _ . _ . . . .

If Unsat, resolution:

Ensure cylinder head 'does not have a through vall weld repair at
injector nozzle (step 4.11.2f(5)):

Sat ( ) Unsat ( ) '

Performed By: /
If Unsat, resolution:

. _ . . _ .

n.W
1

<

_ - - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ - _ _ _ . _ _ _ _ - _ _ _ _ _ - _ _ .
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Sheet 3 of 5

CYLINDER MEAD INSPECTIONS,

.

ENGINE TAG NO.

CYLINDER No./ BANK DATE

' Valve-To-Guide clearance (Steps 4.11.2a(6) aM (7)) e-

Measure by-noting deflection on valve head while
rocking valve in its guide. Remove wedges, retainer
(or rotators) and spr;.ngs. Lay cylinder head on its
side with valve axis in the horizontal plane. Leave a
wedge on valve stem and push valve out-until stopped by
wedge hitting guide (See Figure 2).

Position a dial indicator as shown in Figures 1 and 2 -

so that spindle of-indicator is bearing-against side of
valve head on the-A-A axis (See-Figure 3). -Zero the *

indicator, then apply sufficient pressure by hand at a
point diametrically opposite the spindle to move the
valve in the guide. Record this deflection. Repeat
the-process'in the B-B axis and record all readings-in~

((_ ..
the space provided below.- See Figure 1 for_ valve
identification-(EX-1, IN-1, etc.),

. . . . . - . _ . . . . . . _

Avis / Valve n-1 n-2 IM-1 IN-2... _ . _ _ _ , _ . . . _ . _ . _ .

~ . . . . . . A-A
L.

_ . _ . . _ _ _ _ _ _ _

. .

n-a
_ . . . .

_ _

Parfar--4.s.__... ___._. .

Witr ^ ^-4
. _ - - . . _ _

Clearance When Newi 0.012"/0.017"
Replace when greater than or equal to 0.045"

.. .."M&_TK_ Serial No....

Ca1...Due Date. ...

~

.

L

L .

.

'

,

.

-|. ..

1_____. _ _ _ _ _ . - . .- - . \
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Sheet 4 of 5-

7 DATA SHEET 9.

'

- ')
CYLINDER HEAD INSPECTIONS

ENGINE TAG No.

CYLINDER NO./ BANK DATE

2) Valve Head Thickness (Step 4.11.2b(3))

lalve EX-1 EX-2 ._IN-1 IN-2
Thickness
Performed
Witnessed

Minimum valve head thickness to be greater than 3/32"
METE Serial No.
Cal Due Date .

3) Inspect intake and exhaust valve, disc, stans and seats
(Step 4.11.2c):

(
Sat () Unsat ( ) Performed By/Date: /

, _ , , _

--

- - 4) ~~ Inspect valve springs (Step 4.11.2d(1) and (2)):
__ _. _. _ . . . . . . . . . . . _ _ _ .

_.

- --* -

- "-- Sat *(") Unsat ( ) Performed By/Date: /
. . . _ _ .. . _ . _ . . _ .

_ . . . . . . .....__ _
.

... ..
.

e .o. . . eminspium4eu oei e4

# A

_9

C

- er =

. ainia.
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Sheet 5 of 5-

--- DATA SHEET 9

CYLINDER HEAD INSPECTIONS
4

ENGINE TAG No.

CYLINDER No./ BANK DATE

CYLINDER MEAD' STUD TORot1ING AND FREE LENGTH (Step 4.28.2a(2))
I r

BTUD TOROUE FREE Y.FNGTH PERFORMED WITNESSED

1
-.

_
2
3

--

4
..

5-
_

6
'

7 ,

8
.

. M&TE Ser_lal No.

Cal Due,,,Date t._::

h CYLINDEt' MRAD NUT TOROUE (Step 4.28.21)

BTUD TOROUE PERFORMED idiWESSED
_ -..

-.

.

~~

4 .

[ 5
6

' _

-.

. .

METE Serial No. -
_ ,

s.

Cal-Due Date:
+ ...

.

. . .

._v

-

4. .

i
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c' DATA SHEET 10
)

v
FUEL INJECTION PUMP INSPECfIONS

' COMPONENT GROUP TITLE: PARTS GROUP NO.

FUEL INJECTION PUNP O2-365
IDCATION: UNIT NO.

VOGTLE ELRCTRIC GENERATING PLANT
TAG NUMBER: ENGINE SERIAL NO.

_ _ . ___ _

_

TOTAL ENGINE HOURS: HOURS SINCE LAST. INSPECTION:_

_ __ . .. ..

.
DATE THIS INSPECTION: REFERENCE STEPS:

_

.

4.12.2

..-. --

Bal Pt.tmo Serial No. Irriection Pumn Sttri }bts Torum
Fuel Pucp 4.12.21 4.28.21h 4.28.211 4.28.2.m

D[ 3
_

tomtlen
,

Paeoved Ins 611ed Parfor**d Witnessed Pu fotwd WitnessoL_u 1R
v g

2R
2L

.

_
3R
3L

~

4R

_
4L

_

-

.
ER

__
SL
6R

.

_

6L
7R

,

.
7L

-

8R
8L

,

M&TE Serial No.

Cal Due Date:

, - .
f be

Nw;

.

_ . -
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Sheet 2 of 2-

~'% DATA SHEET 10
(G'

-

FUEL INJECTION PUMP INSP,ECTIONS

FUEL PUMP SERIAL MO. DELIVERY FLANGE SCREWS TOROUED
(Sten 4.12.5Z)

PERFORMED WITNESSED

.

p _. .

. . . . . __

. _ . . .
. . .

..

. . . - _

_

. ..

.

.

*~ .-. _

. . . _ _ . _ ..
_

-. _ _ _

.

L p, ._

p. .-. :-

-
. . - - . _ -

. . - - - . .

. . . . _ _ ...

. .. .- ... - .
.

_

M&_TE .Ser_ial No.__ _ _ _ . .

_ .

.
Cal _Due_.Date: _ _ _ _ __r . _ . . . _ . .

.

w
.

-

|

..

_ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _
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g .: DATA SHEET 11,

5
'

CAM AND TAPPET ASSEMBLY INSPECTION
~

bOMPONENT GROUP TITLE: PARTS ORdDP HO.

CAM AND TAPPET ASSEMBLIES 02-365
IDCATION: UNIT NO".

VOGTLE ELECTRId GENERATING PLANT _
TAG NUMBER:. ENGINE SERIAL NO.. .

.

. .. _ _. . . - . . ~ ~ ~ - - - - - - - - -~'

~
.-g Ay,_y.gGIHR. HOURS: HOURS SINCE LAST INSPECTION:..., ,

. . . .

_ ,_ , ,, _ _ . , . _. . _ . . . - .. --

DATE 3*HIS. INSPECTION: REFERENCE STEPS: ..
_.,

. .. _. .. . _ _ . . -

4.13.1
.

. - . .

-

.n=.m. . . . . . . . . . ~~ ~ ~ --.o_._.-.o o- o_ , . . . . .. . - .

_._ ._. . . . . ._
-- -

- -

4.13.1b
- -- -- - - -

- ;:--- -

gig g-gg, o u c 4ri.. < . a r i oi mor e. --ee >
.

.. ..

f. O _ _ .... _.. . - M . n
n - . ,- . . . . . . . . .

_

r

mp-4j Sj' ': , , g a a g a | a j s s | a j s a -) e | a | } s f.. _u.e ~ u - '... _ . .

a ex man. !
. . _ _ _ . _- . m a & . & m E * * *.- __-

'

_ ages, asuma emen.uk eaeuma **ms m * **''''8 '" "~~ ~~

-- - .._

. . . . - . . _ . - . - . _ _

. . . - .

. . 4.13.2a and b
r*-r o - r i- t - . 1 ........ ,, ........= . . . . . . . . . .

.,
, . --- ..

; a s | s s | s s j s' s | s .s j a s ( s e | 's s | s~') ] e gi _ -.. _. .

-

- m a m 1 . .m . = , . , . ..Geese aw e=eesums e- _%: ;_%,-
__

4.13.2c
. .

s*

IAeERE #8LLES #IN CGGIslTies saa gnegrates estas e 8iel,

=- = . . . . . , ,

taeaceters
,

a a | s s j s s | s s j s s | s s | s s | a j s a j s .: |
A O- ' ^. - L . . " ", ,, _ "

.

I*_ * *

Cb'
.

p 4--e e =m m+ -mm. o m

|

. ...
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( DATA SHEET 12

CAMSHAFT BEARING INSPECTION

L' COMPONENT GROUP TITLE:
'

PARTS GROUP NO.
'

CAliElilPP 02-350
-

IDCAT. ION: UNIT No.

VOGTLE ELECTRIC GENERATING PLWT
TAG NUMBER: ENGINE SERIAL NO.

~ ~~

TOTAL ENGINE HOURS: HOURS SINCE IAST INSPECTION:

~~ ~ ~ ~ ' ' ~

DATE THIS INSPECTION: REf'ERENCE STEPS:
.

. 4 J3.4
.

. _ .per ,,,sen ohesere v map ***88a * ***'**"*.. e..-.
sne w newsvr are ausd**W k :,,,, ,, as,.e, onn ene senar ter*w - = * * * ' = " ' * * '

;F-_
as one peeresw est awarem**w . .

-
,

_ -
i seenww s** 8r=***' **8- *L ' ~

.

' '
-

- .
-

d. :
,

1 1 ; *' i -

U 1 ' t I i I
i

l t it t t 'L
,'4 g

,
_g-

. -

.unerones

THRUST CLEARANCE (Step 4.13.4b)
'~

~5cve castshaft all the way Bank Clearance Perform Witness_.

aft vit.lta_bar than measure Left
___ _ thr4s_t_ c),sarance Richt

Clearance: Expected - 0.004"-0.007"
Adjust - 0.012"

~

M&TE Serial No.
_. cal. Due Date

_ _ _ .

n

s._

-

-
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DATA SHEET 13 I. T.
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!

GOVERNOR DRIVE AND COUPLING INSPECTION -|
.

~~

COMPONENT GROUP TITLE: PARTS GROUP NO.

GOVERNOR DRIVE O2-411 !

'IDCATION: UNIT NO.
;

*

VOGTLE ELECTRIC CENEPJLTING PLANT
~

TAG NUMBER ENGINE SERIAL NO. )

FOTA* ENGINE !10URS: HOURS SINCE IAST INSPECTION:, . , , , ._,

.

DATE THIS. INSPECTION: REFERENCE STEPS:
'

, , , ,

.

4,14 -._ _ _ ,

.- , .. .

. ,

=- - =--

. .. -

-ca cus -

| CovtRNot M!yt * - CEAR CASE
Nacist.

_ _ . a . 4''s== c=*'2 =
,,

- _. . - _.

,
,.

-

. i p _ } \
'

b;m
-

S.r
-

.s 2

-
. . . ,.

u. . ..
.

.
. _ __. , - :__ _ . _ _ . . . : :: !. .

.

g
.. _ .

n -

*a - 1 | M "
i

* u .. .. 3 I ' . _ _ . . . .

-{ g jy $'

. - . .; .

_

|
1, lic ; s ;"

, SHAFT -
~ nnui.,.

p.y- _ -; .g -

,.. "g, ,
'

4 8--! -|
" ' -t ^85""**

.

,

'C0 .*
-

.

| *,
. . a .' >

_.r. .

g L COVERNot ORIVE
COVEtma Mgvt- ,

- ASSOSLT
,

NOUSINC -r.0VEmma na tvtsi- ,

ROBI30WTAL SRAFT COVERNDR ORIVE

O *:-) ASSSISLT ggag!

?
t o

<

*

..N,-- m , , ,-n . , , , ,--c,- _~ . ________ _ _ - _ . ---
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Sheet 2 of 5
' ,'t DATA SHEET 13
'd

GOVERNOR DRIVE AND COUPLING INSPECTION

ENGINE TAG NO. DATE:

Gcverror Drive Ibrirental SMft
1) Step 4.14.2b(2), 4.14.2f(7): Erd Play

pss Fou-d ('4.14.2b(2))
_

Z,' [Fimi (4.14.2f(71) ,

~'
NEE Serial No.:
Cal. Due Data:

-

.._ _ .

,
))_ Step 4.14.2b(8): Shaft, Brhirg, Gear Iindent

. _ _ . . ..

~

]~ ~ " Sat , ,( ) Unsat ( ) Perfctrud Df/ Data: /
'

1) Step 4.14.2b(11): Shaft-Gb-Brhiry Clearance
'~ - ~ Ibsiticn Rh Shaft

r-x v-v T-x 6 Clearanz Sat Unsat Perfor:md By
,o Tame c - rna
( , /. _'"_ % 11 c - End

i ciil. DUm. ~Da.t. e__.

covmur trive versmi shart
1) Stsp 4.14.2b(4), 4.14.2f(14): Erti Play

]T Dri P1mv sat Unnat kom mai Bv
~ ~~~~~~

'' ~ ~~
As Fard (4.14.2b(4))
Pinal (4.14.2f(14))

- ~~~

M&TE Serial No.:
~ ~'

cal. Don Data:

,. !) Step 4.14.2b(15): Shaft, Ik2shhg, Gear Ir+;+:H er):
.

_ _ . . . .
Sat _(_ ) Unnat ( ) Parfarmed By/ Data: /

| :l) Stap 4.14.2b(17): Shaft-To-Bashirg Clearance
. . _ . _ . .. .

i M M x-x v-F clearance sat Unsat Perfomed Bv
Tame Gear End I

N 11 Gear Erd I7''N,
_,

MT2IE Serial No.*
/ 1

"7 - - ~

_- Ca.l 6..Date --. -

.
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Sheet 3 of 5-

r3 DATA SHEET 13
<

\ /
''

COVERNOR DRIVE AND COUPLING INSPECTION

ENGINE TAG NO.: DATEt
.. . .

1) Step 4.14.2g(4): Goverrnr Drive Irstallaticn 'Ibrque
6 --a m 7bzxgue I.cck Tdxs Sm. Ired Perfarwd Dy Witnessed By

1
2

_

_

3
- -- 4

- - - 5
6 -

- .- --- MVIE Serial No.: -

Cal. Dom Date:
- - - - - . -2)---Step 4.142h(5) : Goverror Mcusiry Irstallation Tbtxpe

- - - a --n a 7tztpa Fu h mai Dy Witnessal Dyr.. . .

. _ _ _ _ _ _ . . . 1 . -

.
. . . 2

3
4

_ _ _ _ _ . ___. -... ..5 - -
-

6
___

7
( .. _. . 8- -- -

. _ _ . _ _ _ _ . - . . _..9.
- ---3.C

_ _. ..___ _n ..
-

12
IWIE Serial tb.:
Cal. Dum Data:

-3) -Gtep 4.14.21(1) (e)7'4.14.2j (5)': Govence Maptar 7b Hous1Jg 7brque -

- - -

- -- 9-ziuas Terque Performed By Witnessed Dy - ~ ~ - -

_. ._1
._. . _ _ _ . 2

-- 3 - ---

__- 4-

METS Sedal No.:
Cal.- Dum Detta:

- . .. - .

m um esp _ ese e e smur ee g e e we v ->.sh -* "-

4
-e. .S4

-.M6_ blew. W6 MM_.

M . e e a. m Jan N

"h . - - mir. . .w me= =e.- _

- . . . . . . - . . - - .. -.
-
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/~'N DATA SHEET 13 I

Q |

GOVERNOR DRIVE AND COUPLING INSPECTION

. ENGINE TAG NO.* DATE:

4) Step 4.14.2i(5) & (7): Covernor Drive to Mar +ra- Plate Angular Aligranent
. - . g

ius m u_i
Perforu|12 3 6 9 'fTR Sat Unsat

, ha Pbtrd (4.14.21(5)
>

.. _ . ._ . . . irm1 (4.14.2if71)
TIR abould not avrmai 0.006"
METE Serial No.: !. . . . . . _ . . . .

'

Cal. DLas Date:
'~

5) Stahi 4.14.2S3) & (7): Governor Drive 'Ib & Plate Axial %_m
~~

... . . _ . _ _ . ..

M 9CM,.

12 3 6 9 'fTR Sat Ohmat Perforn
Ihm Feurd (4.14.2i(3)), , _ . . .

Winal (4.14.2if7)) I
,_ . . , _ _ , _ '

TIR sin 11rt rut ammai 0.010"_

METE Serial No.:. _ _ _ _ _ . .. ._. .._. ...

Cal. h Date:
. _ _ . . _ . _ ,

k/t% -g 1) Step 4.28.16ht Gcwornos- flarible er1 frug tortped
_ _

Fastanars 'Dxtpa Perf M W Witpa===4 g
__.

1

l'
4
5
6

MME Serial No.: >

.___ . . . . .

C11.- h Esta:
_ . _ , . _ _ . . _ _

, _ .

%

a

Q3
,

. _ .

- _ . _ _ - - - am
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pg DATA SHEET 13
0

Step 4.28.179:' Governor Base.
Capscrews Torque Performed By Witnessed By

1
-

2
3
4

'M&TE serial No.
Cale Due Date

.. .

Step 4.28.17j: Governor Housing Inspection Cover
Cap _ screws Torque Performed By Witnessed By

- - ._ - .___ 1

. . . _ . _ _ _ _ ..
3

'

5
.

6
..

.. . ,
7

_ 8
--

,_ . .. 9 -

~

~~~
_

. M&tE serial No.
~Xh Cal. Due Date
__

d-h1

,6q hw

~~

Step 4.28.17k: Governor Booster ~[_ ~_ , _ ,

Capscrews Torque Performed By Witnessed By
_,

1
2 -._

3
_

4
. . . . - - . .

---

Cal. Due Date:

-
.

'%.&
. -

- .

_,.._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . - - - _ _ -
_
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DATA SHEET 14

ACCESSORY DRIVE, VERSPEED GOVERNOR DRIVE COUPLING

COMPONENT GROUP TITLE: PARTS GROUP NO.

DVERSPEED TRIP O2-410
LOCATION: UNIT NO.

.

' '
VOGTLE ELECTRIC GENERATING FIANT
IAG NUMBER: ENGINE SERIAL NO.

~ ~

POTAL ENGINE HOURS: HOURS SINCE LAST INSPECTION: ~

DATE THIS INSPECTION: REFERENCE STEPS: [

4 is I
. . . . _ .

. - _ -

M **% NAs- ,-%

.._ _. . -__ . , ,

i . . . . , _
,

qs 3.- -, ,

Lc A"
'

, .- - - m i., m , m riC$s \> TRIP DCWICE*N-.- 1 i y "

aj ",- -

*4 %,
--- . ,-,

*.*

ammma u..

-;

7" CIAA CASS ,,

03C?ttar. ccAa.-

A(CSliHtY nalvt.*

* ff3CFt. IT.
,

!t pTDWSTfntiAs

.- | ,,, , m .

? < -
- ),

I
s ,i.l",S= = L f g ',

-

1 5.
,. , , . =

,m . n. ,c,
,

s_ .,, , e . , ' ' *,
|

_
1, I %

f Cm1Fil1C a
i

.

I 1 i

,

( ,. _,

U '.\ | l
g %s

ysmw.a m. . - .m.m m,m _

"" -memme ric *
f.9VEA1V4 lieiYt CTAV112. I

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ . __



,

PROCEDURE NO. REYlSd$~ PAGENO.'

VECP 28713-1 g /f 6 Md- 248 Cf 391
%./M/$0

., .
-

,
~

Sheet 2 of 5
| ) DATA SHEET 14

ACCESSORY DRIVE, OVERSPEED GOVERNOR DRIVE COUPLING
AND FUEL OIL BOOSTER PUMP COUPLING INSPECTIONS

ENGINE TAG NO.: DATE
1) Step 4.15.3e & 4.15.4f: Actusory drive eM olev

hvi Plav Sat Unsat Perforrrd D/
As Fourti (4.15.Je)
Pimi (4.15.4f1
)WIE Serial No.:
Cal. Due Date:

-- --2) Stap 4.15.3j: WM Drive Inspecticris - - -

Sat ( ) Unnat ( ) Performed Dy/Date: 1
_ _ _ _

3) Step 4.15.3n: W ons drive shaft % clearance -

. .. . - .. .. .

^
Ibaiticn Drive B2shiru Drive Shaft

M VW M VW Clearance Sat Unsat Perforny3 By
. _

Gear End
.

cc m l. End
'

PGTE Serial No.
Cal. Due Data

4) Stap 4.15.5e: hP--ry Drive Installation Torque
,

%-cw Tbrt;pe Icck Tabs Secured Parth By Witnessed By
- 1

2
3
4

_

1%TE Serial No.
_

cal, nam Data

5) Step 4.25.6f: Ira.pect ovw.W governor drivia for mgnetic particles:

Sat ( -) Uhmat ( ) Performed by/D ta: /

k

~a;)'

.

1 .

__
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DATA SHEET 14
..

ACCESSORY DRIVE, OVERSPEED GOVERNOR DRIVE COUPLING
AND FUEL OIL DOOSTER PUMP COUPLING INSPECTIONS

ENGINE TAG HO.: DATE

1) Step 4.15.7f ard h: Accessory drive to adaptor plate Argular Aligrumt

. _

KumCN ~ '

12 3 6 9 TIR Sat Umst Perfort iAs Fourd (4.15.7f). _ , . . _ . _ _

Fimi (4.15.7h). _ _ _ .

TIR abcz. tid not eM 0.006"
M Serial No._ _ _ _ _ . . _ . _ . . _

. . . . . .. _. . Cal. Due Date:
. ,._

2) Step 4.15.8c ard g Aw + Ey drive to kbptor Plate Axial Aligrumt.
_

_ . _. . _ _ _ _ _

XumCN
12 3 6 9 TIR Sat Ursat Perfomnd'

A 'As Ptund (4.15. Sci
dx ,-.''- Piral (4.15.Bai

:

~ ~ ~ '~

TIR sdvold not -$ 0.010"
. _ _ _ _ _ _. _.. M Serial No.

Cal. Doe Data:~~~~~

3) St.apl.Y8719a(4): Omrmimad Governar Drive To kbptdr Plata %rque
M--: lows Ttttque Mid Dy Witnessed By

1
_

2

~

3

4 .. -

_ _

7
METE M al No.:
Cal. Dum Drta:

4) Step 4.28.19b(5): Ax---xy Drive M149 m_4=1d Tbrque
6 ,r--ci . as 'Ibrque Perfn * By Witr= =ad By

1
2

~

3
4
5

t' 6.

].) 7'

'' T. _ . _, M&TE Serial No.:
._ _ , Cal. Doe Detta:

_

-
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Sheet 4 of 5'' DATA SHEET 14' .- );
ACCESSORY DRIVE, OVERSPEED GOVERNOR DRIVE COUPLING

AND FUEL OIL DCOSTER FUMP COUPLING INSPECTIONS

ENGINE TAG No.: DATE:

'

5) Step 4.28.lu (3): Overspwd Governor DL-ive Maptor Plate W
. Capocre.ts htpe Performed Df Witnostal Df

. .

..
2

... .

__ ._ _ . . . _ . . . -
.

. . . - . . . . . . . .
- - .

-

6
. _ .

. .. . . . .. . . . .

. , . .

.g.- .

-

. _ .. . __

,

9
10
11

_ - . . . . . . ... _ . . . . .

p-
-

- . .. . -

.

~

H&T.E Serial No.:, <

z. ,, -

"~

Ca.l. Due Dates
.

Summe-euum- ene o O .4.. .N -="

.6 e* p 8Gh3_G 4 ene adus eye emme> emuseem e e w

.

. . , ,.

e e

..,

=0* e gunn

e 9 g

o'sur o

f'%. O b _

| h-.y
. - . - --. -

.e .
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DATA SHEET 14

ACCESSORY DRIVE, CVERSPEED GOVERNOR DRIVE COUPLING
AND FUEL OIL BOOSTER PUMP COUPLING INSPECTIONS

ENGINE TAG No., DATE:

1) Step 4.28.19h IAte oil Line 'Ib 'nnbo/ Rocker Arm Header Taque
Bolts 'Ranpa Perfonned By Witnommed By

1-

-. ..

. . .

,

.. . ..

.. ..

, ,
. . . ,

.

7
8 *

.

,
. - - -

10- , , . . . .

~ - , , . . .

~ ~ '

. .M..&.T. E. 5. rial No. ,
.

t- ....C.1. Do. D.e.. -

_

-. . ,

1

+

4

.

A

; o
_

9

|

- -,._m.-- .- ...._...s .._ . _ . . . - . _ . . . _ _ - . _ . . ~ . . _ - - - . . . _ . _ . _ . _ . . . _ - . - . . . . - - _ . . . _ _ . . - - . ,
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Sheet 1 of 3cv -

( ) DATA SHEET 15v

CNARSET INSPECTION

COMPONENT GROUP TITLE! PARTS GROUP NO.

TIMING GEARS
___ Q2-2.55

LOCATION * UNIT NO.

VOGTLE ELECTRIC GEHEEATING PLANT
- . TAG NUMBERt ENG1NE SERIAL NO.
. _ . . . . _ _

TOTAL ENGINE HOURS HOURS SINCE LAST INSPECTION! -

.. ._ ., .

DATE THIS INSPECTION REFERENCE STEPS *- . ..
.

4.16.8_- . . - . -

_ ._. ._

- - - ~ . . .

4dulA MT Mac SACM1 ASH CUl.AAAA$C83 ' . ,. . ....

IB000L ltv SWeses '

3
. . . . - . . . .- .. g

9 .
,

9 c. -

\
-r- **

.

A

~, , m'
,

(
*

t ji

sees - est

._

t eANWIIIR M $lMI W tuu-

e masensa Glast nue ,m
4 3 esammetsamt LIII MM9 I esa

e met eman LtFT suung e,

@ @ . -- -
, --_m

I | 3 an- a pynde gesee es as esa,

$ N 8MEDeadstaSuuntasas se .

s g 9 WWaggetguemin asse me g as es .

[ \* e6 4 4 8%AWD 4 Odauemp g =en we re se e.g

(_f . . .. same* === w == es .a ' .a

<J ,
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Sheet 2 of 3
-

-

DATA SHEET 15
' GEARSET INSPECTION

.

,
ENGINE TAG NO DATEt

VISUAL INSPECTION (Step 4.16.8)
1

! Impact the follarlig gears for chiped or brr.Amn teeth, pittinJ, excessive wart
or other abrm J canditionst

Ltas Descriotian sat unnat Perf0Into Dv/Dato_

1._ commtwh Gutt Right Hand /_ -
. ._.,

2 .._ Idler Gw Right Hand _f. _ . _ . .

__3__..c== dart Gear tact Hms /______

4___ Idler Gear IAft Hand /,

(N
r%_ _5 c=* shaft Gear /

_6 _Iubricatirq oil Pump Drive Gear /

7 Intricating oil Pump Driveri Gear
_

/_.,____

a _Goyamge, Drive Gear /_

9 ._Gwomo 7. Driven and Drive Gear /_ _ _ _

_10 Moll. Pump & Overspeed Trip Drive Gear /_,____ _ , _

._ __ . _11 J_acket.hter Pmp Drive Gear /,

,

. ...M3

.

e. esp . Oe

e

_ _ _ _ _

,

. . . _ ,e.

_

__
-

._ - - -
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VBSP 28713=1 254 Cf 391

*Q .
,

_

sheet 3 of 3
DATA SMEET 15

.

GEARSET INSPECTION
,

.

OfGINE TAG NO.8 DATE:

3 ear Mesh Lube oil spray Pattern Inspection (Step 4.16.9, 4.28.10):

r. .-e i m r--- -ir*4 m sat Unmat Fei-fggas)
1 R.B. Caul '!b R.B. Idler Gears
2 L5. Qui '!b L3. Idler Gears
3 LB. Idler to Omnkahaft Gears
4 R.B. Idler to crankshaft Gears
5... Mater hap to R.B. Idler Gears . - . . . . -

4 011 Rap to R.B. Idler Geers *

. .. 7..- 'Quvernor Drive to R.B. Idler Gears. . .

.
- 8_ C. ,--i 'Ddp to LB. Idler GemIN

9 Ouvernor Drive to Driven Gears
_. m g -- . - - . .

~~

O(v.
. . . -.

__ -

Y . . . . _ _ . . .

i

h .. . . . . ...
.

.. ... .. . _- -

,

'

-.. . . . - . . . - - - -

,

. . . . . . . . . . . . . , . .

.

. . .

l

. . . . . _ _ . . . . . - . . . .
,

..3..---__ _ _ . - - - . - . . . - . . .- .-

,: . . . . _ .
. . _ _. _.. _. . _ .

.

. ._ -

.._ .... . . . . . . . . . . . . . . . -. . . . , . - .

r's
.Yd

-

.

.. ,. . - . . . . . . . . . . . . .

. . ._ --..-. -- -
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_

Shout 1 of 9
.

' ' . DATA SHEET 16

CONNECTING ROD INSPECTIONS

I
COMPONEWEGROUP TITLE PARTS GROUP NO.

CONNECTING RODS' 02-340
I4 CATION! UNIT NO.

VOGTLE ELECTRIC GINERATING PLANT
TAG NUMBERI ENGINE SL'AIAL NO.

'" "

IOTAL ENGINE HOURS HOURS SINCE LAST INSPECTION:

DATE THIS INSPECTION: REFERENCE STEPS
,

, , , 4.18

1)--Step 4.24.4 4 4.13.3 - Red Eye To hshing Interference.

:..

f}, **

q .

.

See, __,4~.24.4 4.24.5
__ _ tod 3yo < tushim,g,

. ,

Red z-u y-y a-z y-y _ _ Int erference . Performed By... . . . .

.. . _ . . .

.. .. . r
.

~ ~ ~ ~~~

Interference lic To Ses 0.004/0.004:
M&TI Serial No.

~ ~ ~ ' '

[ .$.1 Cal. Due Date _
__

_ . .

2) Step 4.24.6 - Rod Eye And hahing vidth

3e 414.e-,_

Red Eye a = hine Difference Perfor1med By
.

.. . _ _ .

- - ~ ~' ~ ~ .

M&TI Serial No.
, i~, , Cal. Due Deta

~ '

, _,

r^N

d
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,

i
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.

DATA SHEET 16

CONNECTING ROD INSPECTIONS !

t-
ENOINE TAG NO.

,

CYLINDER llJ./ BANK DATE

i 1) Record the following information for the connecting rod
removed from engine per step 4.18.2cc and 4.ls.3r.

* Link Rod ID No.
Master Rod ID No.
Recorded By/Date /,_

.. ... . . . .. . ..
, , _

2) Record the following infermation for the connecting rod
installed in engine per step 4.2s.lb(6)(b) or 4.28.1c(5) (b) ..-.r .

-- Link Rod ID No. *

Master Rod ID No.
f~ _

~ Recorded By/Date /
' ~ ~ --

,

-~ - -- --If connecting rod installed in this positi$n is not the one
.

-'_~--- that'was removed, state reason for replacements
-

,-

aj
/

. .})" LINK NLINK PIN B02 TW@E (ft-lbs)
~

"

, . , _ . .[. .' ' ,_ .' _ .
"

. . . . .

. .. . . .

_

NND 4.3.Sa(2) (a: 4.18. m (*1)(a) i.i 4.111. 2 (4)
N TGUJE Q 2|hRAI Gm m e n nry Patmeen wrnamen westry smak. dud ma e wrnsma. _ _

.... .-,

2

*

3
~

.

.

4

. .. - . . .
. .. . . . . . . _ . . . . ..

Idamangst21Y M ly. - ~.... ...
_.-.._.2

-.. _. Hur serial No..

. . . . . . .

Cal. the Data .. : ._ ,

(%>

!
| .

!

#p: e - , . , , p ,w 7- _-w w .-. y._ y-w-% ,e.e _ m
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,

O
-- Sheet 3 of 9

DATA SHEET 16
.

.

CYLINDER NO./ BANK DATE

* Note: Document inspections of connecting rods removed
even if it is to be replaced. Use additional data
sheets for any replacement rods.

1) Piston Pin Bushings (step 4.18.5B)
Measure inside diamoter of link rod piston pin
bushing with micrometer. Measure in vertical (A-A)
and horizontal (B-B) planes, 90 apart. Heasure
on both ends (goarcase and flywheel), two inchen
from and of bushing. Take same measuraments on
master rod piston pin bushing.

~

LINK ROD MASTER ROQ
'

~~' _ ,

Gearcase Rod
A-A i B-B A-A B-B

]' ,~] ~ , ' _ , i f.lyyhee1 Rod

, , , , , ,
Performed BV

__

. Q~, * * *

Witnessed By

-

_.. METE Serial No.. . _ . . .

_ . . . . . _ _ . . _ . . . . -. . . . -

2) Link Pin and Bushings (Step 4.18.5c(1), (2) and (3))
Measure inside diameter of link pin bushing with
micrometer. Take naasurements in vertical (A-A) andhorizontal (B-B) planes, 90\ apart. Measure on both
ande (goarcase and flywheel), one inch from and of
bushing. Measure outside diameter of link pin with
micrometer. Measure on both ends, one inch in from and
of pin in both vertical (A-A) and horizontal (B-B)-- --

.

. planes.
..c--

M Pin Rh ID T3nk Pin CD Cimarance Perfvtm Witr a
'

A-A B-B A-A B -B

*NN |. . . . . . .

Uh N
. . . _ . . . -

damrance - Must New 0.006"/0.011"
Replace dwel greater than or ocpal to 0.015"

! L)..
M&H Serial No.| .

_. cal. n= Date
|

~

.

-, , . - . , , _ . . - . . , - ~ . - . ,
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sheet 4 of 9OV DATA SMEET 16
.

CONNEC"FING ROD INSPECTIONS

ENGINE TAG No.

CYLINDER NO./ BANK DATE

3) Connecting Rod Bearing Bore (Step 4.18.5d(3))
Reassemble connecting rod box to measure for out-of-round

conditions at connecting rod bearing bore. Do not install

bearings. Torque nuts to full value. Measure connecting rod

bearing bore inside diameter at 45\ intervals on both ends, one
,

l -inch.ln~.firon outer edge.
. .. _ .. . . _ .

j_. ... . . . . .

- +d m W h h mm In r_im A w1 W M. . . . _ ._. _ _ ....._.

, a w ee %-. .
1

A.Q >=.: r:W ---
-- =. . n.ci .ma.

.
--

i siiTil no. ~~- :- mm
~

._. . m
,

on1. dus Date
._

VImmL newacTrans:

4) Rock Teeth L---Elm - Nota any abnormalities (Step 4.la.5f):

.

. . . - - - . . . - .

Sat ( ) thast ( ) Mrfr-d By/Date: /

5)- G . d.ing ted bc4.t unshers, nuts and bolt ccrtact surface- - - -

-is --M=: (Step 4.18.5g(3) and (5):
.. ... .. -. . . . -

- -.

. . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . .

... - . . - - . _ .... . . - . .. . . . . .

'

Sat ( ) Iksat ( ) Perfhrmed By/ Data: /

| .- * Note: Doumant irwtions of w.gcdng rods removed even if it is to be

h*_.
! ruplaced. Use a&litional data sheets for any rup1.aoemart rods.--

.:A
,

_.-. . .
.

r

. . .- .

, - -p.~ .r-- - <,v . - , -a...,,q +w. ,-n. - - .an.-- -- y- +-w,+v v , --w w . - - ,,
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Sheet 5 of 9~

DATA SHEET 16O
CONNECTING ROD INSPECTIONS

ENGINE TAG NO. I

CYLINDER No./EANK DATE
i

NOTE-
,

,

There is a licensing requirement
to verify that the two pair of '

connecting rod bolts above the ;
crankpin (nos. 1, 3, 5 and 6)
have not lost bolt tension since '

last connecting rod assembly.
This is accomplished by measuring

jthe connecting rod bolt length
ultrasonically prior to untorquing .

of bolts and comparing this value ;

with the bolt length asasured L

during last assembly and to the_.

bolt's free (untorqued) length. ,

The bolt should not have lost more '

_ than 74 of its tension. For
-

example, if the bolt's free -

length is 11.1875 inches and '

. . . . durang the connecting rod's
last assembly this bolt was

- -

stretched the required .0225
inch to a length of 11.2100
inches. If the length of the
bolt prior to disassembly is
found to be between 11.2054
and 11.2100 inches the-bolt
is acceptable (ie., 93% of

- . . _ . . . - 0.0223 is 0.0209 inch and when
added to free length of
11.1875 inches equals to
11.2084 inchas).

-1) Connecting rod bolt length during last assembly

-
~

_ , , , , ,
BOLT BOLT t.nfurn (A) -RECORDED BY

1 / .

3 /... . . .

5 /. . . . . . .

6 /. . . . ..,

. -

|: . . . . .. .

_ -. . - - - - - - . . _ - - - - -. - -
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Sheet 6 of 9-

j [ATA SHEET 16

CONNECTING ROD INSPECTIONS

ENGINE TAG NO. _

CYLINDER NO. DATE

2) Connecting rod bolt length prior to disassembly. See Sheet
1 of this " Data" Sheet for bolt identification number.
Measure to nearest 1/2 thousandth. (Steps 4.18.2f):

QQLT BOLT TRNGTH fB) PERFORMED BY WITNESSED _JX
1 / /
2 / /
3 / /
4 / /
5 / /
6 / /

.

- M&TE Serial No.

Cal Due Date

.

3) Bolt free (untorqued) length determined ultrasonically (Step
4.18.5g(1))

BOLT BOLT TVNGTH (B) PERFORMED BY WITNESSED BY
1
2
3
4 -

5
6

M&TE Serial No.
__

-

Cal Due Date
_ _ . . . _ . . . . - _ . . _ _ _

_ . _ _ _ _ . ..

. . . . . . . . . _

. . . . . . .. . . . _ _ .
.

_ . . . _ _ . _ . .

,. - . _ . . . . .
. .

f )R ~ . -

x-g
.
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sheet 7 of 9
DATA SHEET 16- . .

CONNECTING RCD INSPECTIONS

ENGINE TAG No.

CYLINDER No. DATE

4) Verify bolt preload (stretch) has not decreased by more than
7% for rod-to-box bolts 1, 3, 5 and 6. (Step 4.18.5g(2))

- "' ~ " ~

BOLT LENGTH AT BOLT FREE AMOUNT OP (E) =
ggfit, IAsT ASSEMBLY (A) fMGTH (C) STRETCH (D) DX 0.93,_

.1. _ _ .. _ _ . -_ . . _ .

. ._ ... .
2

,

. -. . . . . -. _..

..

.__ . _ _ ..

, - --.,
acer Immt mIan noLT m z mocwr cr than cr equal- -.

jq _ m m n menser tai rn r m tc) snam:n tri to m ?
.== '

.__

v __ . . . _

3
. . . . . .. _

::: = . :. .

noLT No. 1: Sat ( ) Unsat ( )
noLT No. 3: Sat ( ) Unsat ( )
noLT No. 5: Sat ( ) Unsat ( )

-- -- DOLT No. 6: Sat ( ) Unsat ( )
Per_f9_rmed By /__;. _ .- _

,
' ; . . . ._ .....iResol3ation if any unsatt,

.. .- . _ .. ..

4

:T

+5
-

.

4 . Msww

r, 4 ,-g> , , + - - - , . - , - - - - - . , - ,,-.e - - - - , , - -.7 , -~- - - - ~ - - , - - - - - - - - - - - - - - , - - - - --
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DATA SMEET 16

CONNECTING ROD INSPECTIONS

ENGINE TAG HO.

CYMNDER NO. DATE

1) Measure untorqued bolt length (Step 4.28.1c(16) (b))
bolt BOLT LENGTH fAl PEIQQRMED LY WIDfESSED BY

1 / /
.y.- j p ... . . .. .-

3 / /c.
- - 4 / /

--g.. j j -- .. . - _ - . . . _ - - - - ..

g j j.. .. ..

_
.

:- - - N&TE Serial No. _-

__

Cal Due Date

2) Determine length to which bolts must be stretched to provide
( proper preload (Step 4.28.lc(16)(d)) Bolts 2 and 4 aust be

- stretched 38 mils ()1 mil). Bolts 1, 3, 5, 6 must be.

.- - stretched 22.5 mils () .5 all). (Determine by adding-- -

--- stretch required a.nd Dimension (A) above.) -- - - - --"

.__ . . _ . _ . _ _ . .-

__ _ _ ____ _. .. . . . _ . __

MINiMUN MAXIMUN
'

BOLT STRPNM1En f.r4GTH STRETdMD fFMGTH cAfI'0 LATED BY
_1,,, ,,fA) + 0.022 = (k) + 0.023 =

__
2 (A)__ + 0.037 a (A) + 0.039 =
3 (A) + 0.022 = (A) + 0 . 0 R2_,,=,,,,,,

4 (A) + 0.037 = (A) + 0.039 =
- _ , r-P-f Al + 0. 02 2 = __ f A) + 0.023 ='--- ~'"

6 (1) + 0.022 = (A) + 0. Q22_= _,

... . . - . . . --

*
-

.

4

e

.

-

y.
'U-

.

.
.

~--
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sheet 9 of 9
DATA SNEET 16

CONNECTING ROD INSPECTIONS

ENGINE TAG No.

CYLINDER NO. DATE

3) Record final bolt length and torque appliodt (Step
4. 28. lo (16) (d) )

~ ~~~ ~ ~

FINAL FINAL
Egg BOLT MNGTH TOROUE* PERFORMED _BY WITNE11gD_BY, , _

1
2

. . _ . . . . . . .

3

I~.~_ .~ ' . . ' . ' . "4 '

_. 5
8

__

_ .... . . . . . .

* DO NOT EXCEED 2000 Ft-lbs

f],. ...
, . M&TE serial No.

V. ,,_ , Cal. Due Date
_ ._

.

4

>

D

>

..
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g DATA SHEET 17

PISTON INSPECTIONS

COMPONENT GROUP TITLEi PARTS GROUP NO.

PISTON-TWO PIECE 02-341-

thCATION: UNIT NO.

VOGTLE ELECTRIC GENERATING PLANT _

TAG NUMBER ENGINE SERIAL NO.
_ . . . _ . ... . _ . _ . _ _ . - - - - . - . . . . . . -.

i@TAL ENGINE HOURS HOURS SINCE LAST INSPECTION,

_. . . . . . . . . . . -. . - _ _ . . _ _

' "

BATE _THIS INSPECTION REFERENCE STEPS . , , ,

. __ .

4 1,.
__ _ _

,

. .. . . .

. CYLINDER / BANK No.
'' ~ ' ' ' ' ~ ~ '

1) Record the following information for the piston removed froms( engine per step 4.18.2bb and 4.18.39
., . . . . .-

' ' " ' ' Skirt ID No. orientation **

Crown ID No.
Recorded By/Date /

2) Record the following information for the piston installed in
engine per Step 4.28.lb(6) (a) and 4.28.lc(5) (a) .

- ~ - - -Skirt ID No. orientation
- Crown ID No.

7-
-- Recorded By/Date /

-

If piston installed in this position is not the one that was <

removed, state reason for replacements-
,

/

1

:

|

{ O,
g

..

4

'

!

-

__. - _ . - . .- . - . . - - -_- . ____ _ _
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Sheet 2 of 4 ;O DATA 3HEET 17
|}

PISTON INSPECTIONS

ENGINE TAG NO.
CYLINDER / BANK DATE

|
.

1. Measuts pistcri rity side cleararce in grocue with feeler gstrye. Measure ca:h
1

l

ring in three locaticris,120 degrecs apart. Decatti results balcw (Step 4.18.4b '

2. Descue rigs frun pistan for cleaning (Stg 4.18.4c)
3. Measure rity ard gap (Step 4.18.4e(3))
4. Recorti paroent rig face otritact (Stg 4.13.4e(4))
5. If tiew rigs are irwtalled, note reasons in ''Demarka" balcu. (Step 4.18.4e
6. If new 7tirys are installed, hd ard gap ard side cleararce in grocnes. (5))-

(Step 4.13.4e(6))

Old ( W ) Rims NW (htQldagmrytti PM-

SW deararre . Erd 4 Face Sih dqgm Did Perfarrxd Witressa
Rincr A B C mn Oantact A B C can D D/

. 1 'Ibp
G - 6 icn''

2 'Itp

c. _ .. sicn
3 II**t'aaeHate

, , C137-131
4 Inta M _ista
o _ . aim

' [ 5 011 Cuid
~

,,

,
6 011 Crntrol

Replace rings if the follcwiJg critaria la avrs*%3

Side
.Cleannoo It31 Gap

Itp %wia) Rirn (No.1) 0.020 0.155
0:mpt,asalon Riry (No. 2) 0.020 0.155
otsprwesicri Rirg (No. 3) 0.020 0.150
Ctspression Rirg (ib. 4) 0.030 0.150
011 Cbntrol Rirg (Upper) 0.020 0.110
011 Ccaltzol Rily (Irwer) 0.020 0.110

wIE sei.jal No.

f),'
~

cal. I:ue Date
Remar)cs!-d -

-

.

_.____

_ _ _
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PISTON INSPECTIONS-

ENGINE TAG NO.
~

CYLINDER / BANK DATE

1) Record piston skirt outside diameter (Step 4.18.4g(1) and (2)):
*

W ielen A-A B-B CW D-D h rfor- Wit:n
tm N/A.

7.- -

MES Serial No.
Chl. Dum Date

2) Amoord pisten pin outs 4de diameter (stap 4.14.4h(1)):
'

~ ~

hitim A-A a-B parfar= -t wiu - -- - H
'

-

Pbr*meti Ehd.

Alt Ehd
MEGE serial No.

| ~
. . . . -.

3) .Raccxd pisten pin bcre in skirt (stap 4.18.4h(2)):
. . . . .. . . . . . ...

_
1hmitiews 1-- A O. r_ n - _t wiu -- H
h M the. . - . .._ ..

Alt Erd
_.Mr45. serial No.. . . . . . - -

.. cal, nas Data....... . . . -- -

.

... _ _ _ _ . . _ _ . . . . -
.

* Note: Doomment li-,--Mr=1s of pistens rimuoved even if is to be
replaced. One asiiticral data sheets fer any ruplaoument_. _ _ ,

pistens.

-

.

w, -

,

.

I O. ..

-

_. . . . . . . . . . . . _ . . _ . _.

.

* **
4 .

-r- .m- y v.,-. . - - - - --.% w .r, ,-.,,. -y--. -.. ,m , n . , -
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Sheet 4 of 4, .

DATA SHEET 17

PISTON INSPECTIONS

ENGINE TAG NO. :

'

CYLINDER / BANK DATE
i

4) Determine Pin-To-Bushing Clearance (Step 4.18.41(1))
And Pin-To-Piston Clearance (Step 4.18.41(2)) -

clearance Performed
Pin-To-Bushina
Pin-To-Piston i

!
Clearances Pin-to-Bushina Pin-to-Piston _

When New- 0.009"/0.015" 0.002"/0.004" *

Replace - 0.020" 0.005"
,

VISUAL INSPECTIONS:
,

1) Inspect piston for wear and other abnormal conditions

_

such,as scuffing, scratches, etc. (Step 4.18.4 f) .- '

~__.
~~

. . , .

- -G
. Q J.

, , ,,,
Sa.t_. .(, ) Unsat ( ) Performed By/Date /

-- 2) Inspect piston pin for chrome damages chipped or blistered
. .. . . (8.tep., 4.18. 4j (1) ) :

.

--

3) Inspect piston pin and plugs to ensure they are tight (Step
y - 4.18. 4j (2) )

. _ . .. _ _ _ . .

.. . .._ __, SatLQ Unsat ( ) Performed By/ Dater /

. ..

e

-.

-
.

- - . - -_ _ . -- - - . .
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Sheet 1 of 2-

m DATA SHEET 18
\ )

CONNECTING ROD BEARING SHELL INSPECTIONS

COMPONENT GROUP TITLE: PARTS GROUP No.'

CONNECTING ROD __ BEARING SHELLS 02-340
IOCATION: UNIT Ho.

VOGTLE ELECTRIC GENERATING _ PLANT-

TAG hUMBER: ENGINE SERIAL No.

... -

TOTAL ENGINE HOURS: HOURS SINCE LAST INSPECTION:

DATE THIS INSPECTION: REFERENCE STEPS:
.

4.19

CYLINDER / BANK No.

[.7- 1) rg Bod Bewiry Shalls Removed From Ergine (Step 4.19.3d)
>. . . - . _ . . . . . . . .

UPPER Sig2L"

--- -- ID Ho. : Haruf. Info.:--

.

ni ---Sly Position: Recxrded By/ Data: /

______....... m gggs
___ ID Ho.: Maruf. Info.

. . _ .
niely Postiticxt: Encorder" By/ Data: /

.
._. = . . . . _ - . . _ . .- - - . . . .

_

2) Ptr G .-ctig Rxi Bearig Sballa Installed In Ergine
--- ---- istap 4.28.lb(12) (e) ) : --- - - - - - - - - - - - -

-m ggrm_ _ . . . .

ID Mo. Maruf. Info.

Ramenembly Position: Racceded By/ Data: /

ICHIR SHEIL
ID Ho.: Maruf. Info.:

W ly Position h aed By/ Data: /

( ,

L/)
,

- _ _ _
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Sheet 2 of 2'

/ '3 DATA SIIEET 18
t i
LJ

CONNECTING RCD BEARING SHELL INSPECTIONS

CYLINDER No.
ENGINE TAG NO. DATE

3) Visual Irspecticn (Stg 4.19.2a(1))
Note any irrlicaticns on Figures at left.

... .. a) Top se
.. _ . . _ . . . . _ _

Perth Bj/ Dates /. . . . _ _ __ . _ _ _

_ _ _ . _ _ . . . .. b) m S E
. . . . . . ...-_- _. . _ - -

Perfonna:1 B//Date: _ /~~

4) Dismensional Check (Step 4.19.2b(1)) *

Decord naamW in bones at left.
1hickrusa Wwr1 New 0.619/0.618"
Replace Mien less than & <2 qual to 0.633"

a) TCP SHELL: Sat ( ) Unnat ( )
Perfermai Df/Date /

(( wy -- MFIE Serial No.
~

v _~ - - . - Cal. h Data
g

PerfW Bf/Date: /. _ .
. . . _ _ . . . _ _ _ _

MFIE Serial No.--- _ _ _ _ . . _ _ _ . _ . . .

cal. h Date_ _ _ _ . _ _ .. _ ._. . . . ...._ _

* Note: W=arrt in=pa+% of cannecting rt:d bearings removed ew.n if it is
to be M _W. Use a&11tional data sheets for any rel-nt1

bearings.

_

/

'

j-4
--<g

_
.

_ _ _ _ _
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Sheet 1 of 2.

' 's DATA SHEET 19V
MAIN DEARING. SHELL INSPECTIONS

COMPONENT GROUP TITLE: PARTS GROUP NO.

MAIN BEARING SHELLS 02-310
LOCATION: UNIT NO.

_ VOGTLE ELECTRIC GENERATING PLANT
TAG. NUMBER: ENGINE SERIAL NO.. ._

' '

TOTALE![GINEHOURS: HOURS SINCE LAST INSPECTION:._

_. . ._ . _ _ _ _ _ . . . . .

DATE TMIS INSPECTION: REFFRENCE STEPS:
,

--

4.20

DEARING NO.

~1).'Pt:r Main amari:q Shells amoved Frun D1gine (Stop 4.20.lu ard 4.20.1v(3))

UPHR SFFTL
. .- . ID.No.: Marnf. Info.:

_. ___. _ M =>- 6 y Position: nacdBad Df/ Data: /
- . . . . _ . . . . . - .

ILhTR SEfZ,

ID Ho.: Msralf. In_*o. :
M < -- Aly Position: MO Dy/ Data: /

-

2) Ft:u Main Bearing Shells Installed In Ergine (Step 4,20.7b ard 4.20.9)

UPPER SHEIL
ID No. thruf. Info. :
W 1y Positi35: Recorded Ltf/ Data: /

Irs a SHEIL
ID Ho.: Hartif. Info.:
>=ehly Positico: Decordcd Dy/ Data: /

- s,

'

/

_.
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Sheet 2 of 2 |-

^

DATA SILEET 19s

. ) 1

1MAIN BEARING SHELL INSPEC"FIONS
.

ENGINE TAG NO. l

BEARING No, DATE

3) Visual Inspecticn (Step 4.20.4a(1))
Hota any inilcatians on Figutm at left.

. . . . _ _ _ ____ a) TOP G WYIa
. ..- _ . - . . . . . - . . . .

Sat ( ) Unsat ( )
Parfanned Df/Datet /. _ , _ . . _ _ _ .

. . _ _- .. ._. b) DCTICH sn7ra .

... _ . _ _ _ _ _ - . . . . .

Sat ( ) Unast ( )
Darformed Df/ Data: /-- .

4) Dimensional Check (Stg 4.20.4a(2)) -

Recorti measurment in brwa at left.
Thi&4-se hhen New O.619/O.618"
Deplace when less than or equal to 0.613"

a) TOP ED7f a Sat ( ) Unsat ( )
_ Derfnrm=1 Df/Ditat /

MFIE serial No.
. . _ ' . _ . .1. .'__ . Cal. M Date__.

__

b) forItM sE21: sat ( ) unsat ( )
_ . . , . _ _ . . . _ . Perth Df/thte: /

~ - HEIE serial No.
._ " .____ _ __ _. __ __ _" cal. Due Date

* Notat Mmt iWims of main bearing removed even if it is to be
r=1 =,a4 Use additional data sheets for any replaceust bearirgs.

,

f

"'

-'N.

3: ,
-

)
!

-. _ . . .

4
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V DATA SHEET 20

CRANKSHAFT INSPECTIONS

COMPONENT GROUP TITLEt PARTS GROUP HO.

CRANKSHAFT 07-310
LOCATION UNIT NO.

VOGTLE ELECTRIC GENEPATING PLANT_ . .

TAG- NUMBER: - ENGINE SERIAL NO.. - - - ...

. . . ______. _ .

TOTAIrENGINE HOURS: HOURS SINCE LAST INSPECTION:.. --

._ . . . . . . . .
'

_

DATE THIS INSPECTION REFERENCE STEPS.-
.

. - . .

.

.' ~. ".
~

.

_
...._ . _ ._- - -

- -DIMENSIO[AL. CHECK (Step 4.20.2b)_ - - . - . -

' ~ '

Measure dimmster of crank journals, one inch in fnai web at either and (Flyhl
and and gaan:ase ard). Mammure four different dimarters (A-A, 5-D, C-C and D-D)
at ends location. Anecm1 measurements in spaces below.

_
yi.e --1 Erd r' - - -- End r 'its M Tm=-i

Ja m l No. M M O< D-D A4 1> B O< D-D ' Sat Unsat Bv
1 -

2
3
4
5
6
7
8

~
- MME Serial No.

~

Cal. Dan Data'

L/:.:) .u

. - - -. -. .. .
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Sheet 2 of 2
^
) DATA SHEET 20

s

CRANKSMAFT INSPECTIONS

OfGINE TAG NO. DATE

VISUAL INSPECTIONS

.. ..
_1).._Inspact crankshaft crartpin (4.20.2a(1))

_ . .

_ . _ _ _ __ _ _ _ _ -

_ Sat ( ) Unsat ( ) Perforud Df/ Dates /. _ ,

.

2) Inspect crankshaft udn journals (Stg 4.20.2a(2))
_ . . _ _ _ _ . _ . -

_ .._ - - _ . _ . -.

, Sat ( ) Unsat ( ) Parfnrwd Df/Date: /

O-
3L_ Inspect, crankshaft oil hole pltrys (Step 4.20.2c):

_

_ _ _ . -

_ _

_ ,_ _ . _.. Sat ( ) Cheat ( ) Parfnrmd Df/ Data: /

.

I
i

.

\

.

.

M em. W

.__ - . , -
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) DATA SILEET 21

' MAIN BEARING CAP INSPECTIONS

~

COMPONENT GROUP TITLE: PARTS GROUP NO.

MAIN BEARING CAP Q2-305
LOCATION: iTHIT NO.

VOGTLE ELECTRIC GENERATING PLANT
, _. , . TAG _ NUMBER: ENGINE SERIAL NO.

. ._ ._
. . . _ . _ _ - . _ _ _ . . _ . _ .

TOTAL _ ENGINE HOURS: HOURS SINCE LAST INSPECTION: ",, _ _ _ ,

. . ._

DATE THIS INSPECTION: REFERENCE STEPS: .

4.20, , , _ .__

. , _ . " _ ~ ~VISUiL_jNSPECTIOhS:
~ ~'

~~ - ~

. . . . . _ ... _ , , , , ,

1) .. Inspect mtig surface of bearig cap for evidence of fretting (Step 4.2C.4b(1)), , - -
kJ )
sw

!mn No. 1 2 3 4 5 6 7 8 9 10__ ,_ , ,

----- SaWt ---. _ _ . _ _ _ .
- -- -+ - - - -- ---

. __ .
.. _ . . _ _ _ . . _ _ ____.

_ . . . . -- Witnessed

2) Inspect anyine base beari g pedestal cap m ti g surface for evidence of frettig
(Stap 4.20.4b(2)):

I f |14destal 1 2 3 4 5 6 7 8 9 10

sat /unsat
_ _ _

rarformed
.

Witnessed

-

a $

w.(
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v) DATA SHEET 21!

..

.

MAIN BEARING CAP INSPECTIONS

ENGINE TAG NO. DATE
:

FAIN DEARDC IXLT EIDCATIal, m MQR
APPLIED WIDI MQUE 140K31. (If torque
mitiplier used with targa vrench, ruoort
mitiplier ratio.) Daaring caps are ru:bered

fr%m geart::ase ord. hm:xIrt
alarrya in thcLxsandths of an inch.

- - MvIE serial No.
Ca.l. Eus Data
Haguired Elorrjation: 0.051"-0.056"

.

INITIAL FIUD IEIGfr (Steo 4.20.13k(4) arri 4.20.13o(21)
S1UD/ CAP 'i 2 3 4 5 6 7 8 9 10.

.A..
---.

.. . - .

E N/A N/A WA N/A WA N/A WA N/A N/A,,,
F

kT.2M
_ WA N/A N/A WA N/A N/A N/A N/A N/A_,,,

- _ . . _ ,

SIFI2UED HEIG!r (Stap 4.20.13k(a), 4.20.13o(4)),.

SIUD/ CAP 1 2 3 4 5 6 7 8 _9 10____
__

A
B

.C. . . . .

- ''' , ~ ' ~ [ ,,[,~E- N/A N/A N/A N/A N/A N/A N/A N/A N/A,, ,,,,

'

.

F N/A N/A N/A N/A N/A N/A N/A N/A N/A
n.urueED
hmm

DISBNCE SIRE'It'3D!D (Stap 4.20.13)(6) (7) (8), 4.20.13k(11), 4.20.13o(6))
TIUD/ CAP 1 2 3 4 5 6 7 8 9 10

. ._. .. . .A
. . . _B. . . .

'D
,

.E N/A N/A N/A N/A N/A N/A N/A N/A __._N/A,,

m . F N/A N/A N/A N/A N/A N/A N/A N/A N/A
M FEREW MEDg- go, +

.

a==>em --
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NISCELLANEOUS TORQUING

COMPONENT GROUP TITLE: PARTS GROUP HO.

WTSC. MIS C . -
LOCATIONI UNIT NO.

VOCTLE ELECTRIC GENERATING PLANT
TAG NUMBER: ENGINE SERIAL No.

TOTAL ENGINE HOURS:
~

HOURS SINCE IAST INSPECTION:

*

DATE THIS INSPECTION REFERENCE STEPS
'

,

.

. _ . .
i.20

..

1) . Step A.20.14 : Crankshatt rear seal upper half.. .

Capscrew Tortple Performed By Witnessed By. . . . .

. I

h
4

_. . : ._ . ..
. . . . 5. ._

-

- :_ . . .

-. . _ __.. (L . _ . ._ . . _
. - . . .

-

.. .. .. . 8
. . . _._ 9 . . .. . ._

_ -..

10. . . ..._. .. _ . . . _-. - . . . . . _ . . . .. .

11. .. .._.. _ . _ . . .
' -

.. -_ . ... . . - -

_. . .. . . . . ._12. . . .-
. .. _. . .

. 13_ ,.. - _
. . .

.. ..._. _ _ . _

. . . . . . _ 14. , , . . . ..
. . . .. .

15 ~ ~ . .
,

, .. .

16. .. . .
"

METE Serial No.
Cal. Due Date

_

.~n-. . _._. .. .

. . ._.. . . _ . _ . . . . . . . _ .
. . . . . . - . ..

. . . . . . . . . - . . ..

.6 dh d6 M W.. gl.4 i gb d 9 e .

...= 6 e.. M.* . .
*

5 . 4
.. * - - - .

q . . . .. .. . .

W- 7.7 - -- - --
-

.. . .
.

.

s ,, , , . - - - - , - -



.

.. . .. .. ..

.....

Mocsount w. mavmoN PA04 too.*

VBGP 28713-1 //fA** 277 of 391
A/d y/ 9 0

*
.

~
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DATA SKEET 22

MISCELLMEOUS TORQUING
,

ENGINE TAG Hb.* DATE:
.. . - . . -_

3) Step 4.28.2kt BIGfr BANK Intake a.ir albows

r1 W tc " : 1

Cv_11rw4mr la a. . ,

h'aw 1R 7.R 3R H SR M 7R, ,_ . ,,

1
.. ... .

2
.. ... .

..
3

4
. - - . . .

5
... ...

6
. . . . . .. .

.

._
Witt-m1 N.

~

M/M Serial No.
-. .

~ ,; - . Chl, Dum Data ,
_,

1rthe to. .-Ir>=ha leanifbid- .. - .-.

~ g._w _ ,

, , . . . . . . . , .
, _

^

:.,,, .,__,. = - - - w LR 2R 3R H ER R ~R BR,

-.

3 .

..

2
.. . . . . . .

3
. .

4 *

.

5.
.. . . . -

_1. . . . . . . . .

7
. . - - . . . . . .

'

a
. . . . . . . ._ . . . .

b,G. . ., . .
_

1 w
. _itW Nw

.. .
-

M W Ho. I. .
. . . . . . .

on1. Dus Data.. . . _.
_

. .. ~ .--+c-,
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Sheet 3 of 12(y
!, 1 DATA SEEET 22m

.

MISCELLANEOUS TORQUING
.

ENGINE TAG NO.* DATE:

3) Step 4.28.2k IZ2TIgM5 Intake air albcus
. . E hv-to4f M

cv1ir Aer HenA
cr--2 E.7 LL 2L 3L 4L 5L 6L 7L 8L

1_.-_. _._.

2
. .. ___ _ _ .

3
_. . . . _ . _ . . . 4...

5
. . _.

6
Parfacmed --- .

-
. . . ._ .

.- - ..

--~

~ Msas serial No.
_

- . - - -- .._ Cal. Dias Data -

'f
~

mi W I1taka Manifold

'

(v1 frg|@.. . . . . . . . .

^. _ _ _ ~ _ . . _ h ;O r 1L 2L 3L 4L 5L CL 7L 8L
. . . _ .

~ ~ _ - _ ~ . _ .- 2 .

. .

3
' ''

__4
..--..5..__.._ _ _ _ . ...

_ . . . . '

6
_. ._.. . . . - .

7
~ :. .:. - . g. _.... ... .

. ~ . . . __ p , . .g;g,;
yg,y g ---. -

" .._...Mray,. m d M No. . -. - -.. _ . .

cal. Dia. Dat.
. ..

. .

. . . . _ .. .

.. .- . _ __ _ __ ... _. - . _ _ _ . _ . -- .. ._.

. . _ .. __ . . _ . . -- -_.--

. _ . . _ . . _ _ _ . . -- ._ _ .. .

. . _

(.-
. _ . . . . . .

? \.Q.' .... .... .

._ . . =

_, ._.
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Sheet 4 of 12
( DATA SNEET 22

MISCELIANEOUS TORQUING

ENGINE TAG NO.: DATE.

4) Step 4.28.21: Exhaust elbows.

RIGHT BANK

.. . . . . . CV1frvh e I M
-

1
- - . . . _ - -_. . .._ -

.- _. _ . _-

.. . _. ..

.. . . . . . . .

. . . _ . . _ . . .

. . . . . . ... ..

. . . .. .

- . -.

. ... . _ . - _ .

.

. g_
,'-&** 4 +, t ...c

s W 1L 2L 3L 4L 5L 6L 7L 8Le
.e:. 1

. . . _ .

_ .. -

_.. -

4
. . _ . _ . . . . -

-. -- - _

_ . . . . _ _ . _- . - . . _.

~

Cal. M Date
. . _. _. ._

- . - , . - . . - - - . . .

w

'% )
L

-
-

,

,

_ _ _ _ ___---__----------d



PPIOCEDURE t-)O. LiflSION PAGE P40.*

VEGP 28713-1 g /[ AO 280 Cf 391
MV /fo

-~
. ..

'
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m DATA SHEET 22
i \
( /
'"'

MISCELLANEOUS TORQUING

ENGINE TAG No.: DATE:

5) Sttp 4.28.3d & f: Air start val m capoctu s. Ergine Ikurs

C,rgnv = 2-3/4" Tortu)
Cylin$er 1 2 1 2 ''INrrfomxi WitNfdd

1R

. _.
2R

_ .. .. -_.

_. . _.. . __ -

. . _ . _._ _ _ .

. _ - -..--

_. . _ _. -

. . ._.. .

,

J

_. 3L
4L
5L. _ _ . . ._.- _...-.- .-

- . .
- .. --

, ~ . . . . ,j j gL
t/ - - g g yo,

. _ .

- -. __. g , g .
.

'

. - _ . . - . . -- . - . - . . .

,_. __ _ _ - _ .. _ _ , _ _ _ _

e3. e . 4 g.h . 6-*_4 -W4- P*6 *

41.- M- m

p .ggp g .,

w a w h. - --

% O

|,Y
,

\

.

..m--e
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{) DATA SHEET 22

MISCELLANEOUS TORQUING

. ENGINE TAG HO. DATE:

6) Step 4.28.2m: Jacket kutez pipiry to head.
RIGH IENK

C linder Ikyx1

_
& ridW 1R 2R 3R 4R SR 6R 7R BR

. . _ _. ..__.
1

. _ . . . _ . . . -

. . -. --

- _ . . . ..
4

~

'~ Hit w &
- -

- - - ~E E Sa M No. *

Cal. DLM Deste
. . - - -

_

T F F T fiA N K
~

... -.. ..

Cylirder lhyl

y '))
_

&,iicw 1L 2L 3L 4L 5L I 6L 7L 8L
'

Q- 1
2

.__ _ . . . . .

.. . . . - - . - . . .

. . . . .. _ . _ _ -

- - - .. ..

~

~ ... . MECE Serial No.
~

_. ..

. ..- __ _

,

fcw

_

m-m.

__ ___________________)
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*
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.

p. - Sheet 7 of 12
(j DATA SKEET 22

MISCELLANEOUS TORQUING

.. .. ENGINE TAG No. - DATE:

7) Stap 4.28.2o: Stare.irg air pipiry to head.
niaar ama:

CV1inHav Hand.m.

. W 1R 2R 3R 4R R 6R 7R BR
.. .. _. 1

_

2 . __ ._ ,, ..

_ . _ _ _

. . . . . 3 . . ~ ..

4 -. .. .. .

.. .- ..Perfatmed .

. . . Witnused
. 355 Mai No. ~

-. . .

.. .

] . Chl. Dum Date
. . . . .

v. --w a

. . . . . - . . -- .

. : . ._. : . . Cylin4** HamA
~

-'h(D
. r- - - w - 1L 2L 3L 4L SL 6L 7L 8L

'-

-

1
5 t

'' - b f ... 2 . _. ..

3.~' ... 4
. ... . . .

. Perfarmed 1 -- . . '_~... . .-

_.Nitzteemed_ _ _.

. ._ _ MIS Mai No'.
.~

____. Chl. Dum Date_ . . . . _

.. _ _ _ _ _ _ . ,

.

.-

d
J

.

__ ._ - -_. _
,
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*

Sheet 0 of 12
-

p DATA SHEET 22
v

MISCELLANEOUS TORQUING

ENGINE TAG No.: DATE:

8) St.y 4,28.20d: Ibel injector ruts. DUine Hotaa

nrts
cylirder 1 2 Performai Witewd

~
1R

..
2R

=_ . _._ .. ..

. . . .. .

_.

. . . - . .

~
7R

_ _ _ _ _
8R

. ,

.++_e.

~

3L
. . . .

_ . . . . . .

. . - .

_ .g _ 7L

\] 8L., r

ma serial No...... -- -

. _ _ _ _ . _

m . .-. * *

e.

W

6

9

a
-

*

_ _ _ _ _ _ _ _ _ _ _ _ . - _ _ . - - - - - - - - - - - - - - - - - - - - - --''''
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VEGP 28713-1 /fp 4m 6- 284 cf 391
A/ >V/40
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_

s Sheet 9 of 32
| )- DATA SHEET 22
a

MISCELLANEOUS TORQUING

... ENGINE TAG NO. DATE:

9) Step 4.28.41: Subcover assembly.

RIGHT BANK

. Cv11rviar Mana i

. .._. . .. Nr--A W 1R 2R 3R 4R 5R
_ 6R --- 7R 8R I

.

.. . _ . _ . . _ 1
_ ,

._..._.- - . . _ . 2 _.. ._
, __,

, _ . . . . _,_. 3 __
.

. . _ . . 4 . _
_ ., ._

_ . __ 5 . . .
, ,

6. . . . . _

7
_. .

_

-- 8 .__. . ._
. . ._

_ 9 ..
__

10
.

, ,,
.. _

-
- . _ . . . . , . . . _ 11 - .

._ . Perfnrnwart
~~

~

(j''] . . Witnamami
v .- . . . . .

-

. . _ _ ....MEGE Serial No.
..

,

~~~ ~

~ _ _ _ _ Cal._Due Data
__ ,

-, _

IEFT BANK

| Cylinh Hand
- N-'W 1L 2L 3L 4L 5L 6L 7L 8L

1
- -

_.,_._

. . .

4 i.
5
6
7 -

8
9

-

10
11

t

Witnaammi

MESE Serial No.
i (] cal. Doe cate

L,' yW
-

_ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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.

-sheet 10 of 12

MISdELLANEOUS TORQUING

ENGINE TAG NO. DATE

10) Step 4.28.u(b)(3): Jacket Hatar Rap Adaptat Plate.
W 'Itagm Parf e w witnessed my

1
-2
3
4
5
6
7
:
9

._

10
-, _ ..

7,. ,

- . . . . _

_ . _ . _ .

L cal. a m osta-.. _ _ .

-. _ . _ . _

._f C - 'Itega w my wit w my

_.
2
3

. . . . _ . __

4
5

~

6
_

'. 7 -.

,

M Serial- No.-
. . _ _

L,_.- _..__,_ _ . _ cal, n m once
.

~T '
~~

~u) ~ step 4.2s.u(b) (s): Jadast water nap suction piplig,
aalt magm percarmed ay wi w my-

1
2
3

'

4
n.

. . - . . .
5

7'
.

S

9,

'
' 10
'% n
..J u

m serial no. .
_. . .

-cal. n m Data -

. .

-. . - - ~ . - . . -. . . _ . . - - - - . .- - ..
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Sheet 11 of 12,

MISCEILANEOUS TORQUING

ENGINE TAG No.: DATE:'

13) Step 4.28,13b(10): Jacket Water Pung Discharje Piping,
salt Ibnpe Performed By Wit W ey

1
2
3
4
5 -

6 - - ~

7 -- - --

g __ ..

MidE Serial No. - -

~. .. Cal. Due Data -

-

.

.2- ._ 14) Step 4.28,13c(3): Lube Oil Pung Adaptor Plata.
_ _ ._ - NMw Torque Performed By Witnaard By

- cr .. _1 - ~ ~ -_.

. . _ 2-
*

2_ .- .3

'

'
6

.. 7 - - - -

8 -- --
'

1 -- -

2 -- --
~ ~

3 -- --

g 4 _ . . , ._

5 - - -- "

, ._ ___ .- : 6 -' -

.. - - - - - - . . .- .7.
-

- - - - ~ -
~

_ MidE M al_ No.
Cal. nam Data

15) Step 4.28.13c(5): Imba Oil Pump. <W Tonym Perf w By wit W sy
1
2.
3 - - - -

_

~

$ - -

6 -

7 -

.i Serial No.>

,. m . _ t. . -.

. _ _ _

e

-

m me _ _ _ _ . _ _ _ _ _ _ _ _ _ -__
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_

7,' . Sheet 12 of 12
) DATA SHEET 22'

"'

HISCELIANEOUS TORQUING
ENGINE TAG No.: DATE:

_

16) Step 4.28.13c(6): Inbe Oil Pu::p Dischartye Pipirq
Dolts Targ.ne Performed By Witnessed Dy

1
2

_,

3
4

.

5
6
7
8

MEE Serial Ib.
' ~ ~ _ _ ~

_ . . . . . Chl. Due Date
'

17) St2p 4.28,13c(8): Imba Oil Pucp Strticri Elbow.
N uw Torque Perf h Dy Witnecnod Df

1
2

- - - -
~ ,

e''s 5
|} ~- s

7
8
9

_ _ _ , ,

10
..

12.
~

__ -.--
HEE Serial No.

-

__ - ... .

4

e

J "h_

t' s; . -)--

w .
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Sheet 1 of 2
DATA SHEET 23.

CYLINDER LINER INSPECTIONS
'

l
,

COMPONENT GROUP TITLE: PARTS GROUP NO.

CYLINDER LINER 02-315
I4 CATION: UNIT NO. |

VOGTLE ELECTRIC GENERATING PLANT
TAG NUMBER: ENGINE SERIAL No.

- - - . ._ -

TOTAL ENGINE HOURS: HOURS SINCE LAST INSh CTIONi ~
~

_ _ _ _

. _ .
_ - .-

_ . - __

DATE THIS INSPECTION: REFERENCE STEPS:
-.

.

4.21
~

CYLINDER NO./ BANK _ - - - - - - .

,_ ,_

j' . smurrsiot **"a cRoenmen
_.

- - -

. .

-

-1 . - - a e. ,ee.e, _. -
esamed by foregi snee.,.a, g,,,3,,,,
SE80er# twee sweg,

-. -.
*

SCUFFileG - Commed av sanoa eaele e.ap -
~ ~ ~ ~ ~ ~

Osa mort hoteus ed Pweg and a a we ihrowgn . _ _w-

toast easterensson ring wove 4 wee Ceep
hacem esteers epwust as seen

,

ort 0NT 907 - seerg innew esinaeve=
Chn aseeer anywhere booseae uww >+ee.,
huerung 39 Deeddwe stove tee #+ag teaeMf'MR SIDt

assimo,asumishes as asemler adee -

Wsymbegy acuer asasse homeseems,

'
1

'N **d ;' *J '*.1..

= = = .
A

- ._.

: CO . . a .. _,

- ..e
. .
.

E

1 . .

_ _ _ _ -
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PROC 80URENo. --
. REYlSeON PA04 NO. 1

-Vamp- as713-1- ptf. AM6 2ss.of 391
*/> v /40,

1
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1.
,

Sheet 2 of 2 1

DATA SHEET 23 ,

I

CYLINDER LINER INSPECTIONS
'

,ENGINE TAG No.: DATE:
CYLINDER / BANK i

1) VIIERL DEPBCTIM (Step 4.21.2a)
Indicata any iniications in figure on sheet 1:

},_ . Set ( ) theat ( ) Perfanned By/ Data: /
' ~ ~ ~

2) DDeBIGEL OnKX (Stap 4.21.2b .and 4.21.2d)
Duur:Trans na nKING MIQUEmR RE20425

a): wah14=h reference amasurument and reoced. If +

pisten is out of liner, or if liner is removed-

inan blade, une PREmstED REnmaa posITIs. *

If pisten is installed in liner, use Au m ea n
- - munsuu s 3081T1W. Take two readings. 90

degrees apart (A and B).
' b) ' Tales readings at-Positicri.1 and record.
c) Tahn rees*.ings at fusition 2 and recced.e-

,

h Liner Bote: m en New - 17.000" - 17.001"
Replace 17.060" or Out of Round = 0.020" '-

. . . . . _ _ . . . . . . . . - - - .

m>= 4.21.2b F- L . ---J m) r ~ 1ts R Zorw a~

~ ~ [_ ,, _ >= 4 * 4 m A B M* af h eri Bat th==t BV -, ,_

N
. . _ . . . . . . . . _ . .

- _ - . . - . . .---. . ..- ._....-.

. . . . . _ . . . . - _
,

.

,

..

-. .- - - - - - - - - - - - - - -
_ _

_ _ . ,
_

_

< :- >=4 *4 m A B- n* af >=ui Sat ik1aat By'
'

, ,

c - _ _ _ -
-

1 4 .

|-- - 2 i
. .. MMI Serial No..

~ ~ ~ _ , . " ~ , _ , call Dan Date '
'

Nots:- Document Wir=1s of ' liner rumched even if it is to be ruplaced. Use-"

additional data sheets for any r=1r- d. liners.- ' ~

a
|,

| g
.

h.

~ > + , . - , - - - + , , - . - , e n -. . . , . . , - - . . - -
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/
. . _ -

AIR SIART VALVE CAPSCRDi 'IGQUDG

DGINE 'EAG 10. 3 _ DFLTE:

Step 4.28.3g Dyine Ikurs
-_

~
-""

Cypeerw Did cerev r

_cylin$er 1 2 leve? Perforu d Witnce M
1R

.. _.- - ,2R --
-

_ _ - - - 3R
4R
SR
Gt

__

7R
_

IL
2L
3L
4L ,

5L
61 i

.

p s*
,

( ( "w'b 8L i
'

}%TE Serial No.~'

cal. Da tute
.. .. _. . . _ _ . _ . . _ _

_ ._

. _ . _ . . _ . . . _ . .

Stap-4.28.3g Dgina ihns
- . . . . . . . . _ _ _ - -

. .. ._.._L.. ca.nw nid screw - . ' . . .
I cviir&_r 1 2 Itwe? Performed Wit 2wnsg].._ .-- . .

1B... . _

"
._ ... - ____ 2n

~
. . _ . . __ . .. _, _ . 3R _ . .

.. .. _ . .

.. . _1 . 4n
.sg _
g..
7R
88

. 1L
. . . . . _ . . 2L

3L
4L ~~~

SL
6L
7L

[_; 8L
-d;/ MFIE Serial ?ks,

cal. Due Enta -
--
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)e.

Sheet 3 of 2
tW. SHER 24l.s\

V AIR FDRP VAWE CAPSCRW TQQJDG
DCDE ' DIG ID. ! .M 3

step 4.28.3g nyine1kurs

caoscrw old gw
CV1ifdtr 1 2 M-8M? DarfOInerj Wihml

1R
.

2R
,, .

4R
_ . . _ . . _ . . _ _ .

_ . - - - - ..
E

_.
G

,

_ .. - - _

,__

. . . - . . _ . , . . . , .

1L-

. .. .._ . _ _
2L

__.. .

.. . _ ,_ _ _.__. .
5L*

=-- --

, . ....__.. -- .

g

e._. .. .. ... .

8L-
,

.

-. ...

-( 5 M Serial No.
o__; _ .. .__

cal. Dum Data
,

_ . _ . _ _

$

--me . . .

. _... .._ _ -_ . ..

, _

CV1W 1 2 Move? Perforrwi Wiugg
1R i

_ _._. -

__3R ,
__ _

5R
e

. . ..

7R -

ER

._ _ _
IL

. . . _ _ . - - = - -

2L
3L

_,_

4L
. . . .

5L1 _ _ _ _ , .

-_ _ _ _ _ .
E

-_ .__

4
8L l

- (p a serial No.
vu, cal, an oat.

_

mfd M-W**S_

%. _ _ ___ ____m. _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - _ _ - - - - -



N EDUREHO. PtEVISJON PAGE NO.
dmG 292 Cf 391VEGP 23713-1 j/ /[MM/40

. ..

~:, . .
.

Sheet 1 of 2
-/ .'T DATA SHEET 25

1

x_/

MISCELLAPEOUS TORQUING

ENGINE TAG NO. DATE:

Step 4.28.20e: Fue.1 injector ruts. D GINE lEIIRS

Nuts Did rut (s)
Cylin$er 1 2 I TKNe Perfo N WitIrJd-.

.. . _ . _ _ .IR .

. _. _ _ _... _ 23 . .
_

. . _ . . _ _ . . . . 3R. _ . _

. . _ . . _. 4R . _ . -
_- - - . -

_ _
_ . SR_ _ .

_ . _ . __6R --
- _.

. . . . _ . _. .. 7R --
_

__ ... _ _ _ _ _ _ _ . - _SR. -- -
-

_ . . . ._ .. iL '

2L . _.. ._. _ ..

3L-. , _ . . _

. _. _
. . . 4 L-- - -

_.

5L. -
_.. ,. . _ _ .

~

. . .

-
_ ._ . 6L

. O .. _ 7L . .
* 8L

'~
_.

_ _ . _ . . . -._ METE Serial No. .

cal. Das Date
DGINE TAG NO.: DME:

h p.4.28.20s: Fuel inja:ter ruts. DGINE lEURS
. . _ _ . __.

m DM rot (s) - -

_Cv11n%- 1 2 nave N L ai Witnessed - --. . - - . _ -

.. _. .... 1R - -

. _ - _ _ 2R _ - . - . - -_ _ _ .

. . _ _ _ _. _ 3n._. . . _. -.- .. . . _

. _ . . . _ . _. _ . 4P - --- . .

.. . . _ _ _ . . 5R.
.. . .. 8-

7F
~

8R -
. . _ _ _ _ _ IL

.. _ __ . _2 L. _ _

.._ -- _ 3L _. . . . . . -

. . . _ _ _ _ . ._. .__ _4L. -. -.

. ._ . 5L _ - --_ . _ . . . _ __ _

- EL .-_ _ _ . __ -

__ .. _ 7 L . _. . .
__ .. _ _ _ _ _ . . . .

f^n . .__ . 8L. ._

l'-
'V

. MFIE Serial No.
.-. Cal. Das Data - - .

.

.._.._.____.......7- _ ._ _. . _ . . - _
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Sheet 2 of 2-

m DATA SIIEET 25
i )
'''.

FUEL INJECTOR NUT TORQUING ,

.
ENGINE TAG NO. DATE:

Step 4.28.200: Fuel injector ruta. DZIDE lEXu"tS

1 Arts Did rut f s)
Cylir&J._ 1 2 mQve Perforwx1 Wit m m i

1R

._
2R

_ _ . _ .. _._ .
3R

. - . . . . - .

__.

. . . . _
m

-. ..

ER
~ ~'

_1L .

2L

' ~
3L

.._ _ . . .
4L

. . . .
5L

m 6L
( -- 7L
'( )

_

BLv- _ . . . .gg g g,
. _ _ _ _ _ _ _ .

...
DUINE DG 10.: DNTE:

Stap 4.28.20s: Fuel injector Ints. DGINE IUJRS_ _ , _ _ _ _ _ _ _ _ _

. . . _ . . . .

. ??ds Did rut (sil
Cylin$er 1 2 mcme Perfoned WitrwM

1R
.. . . . . --

.... _ . . .
2R
3R
AR
5R -

G
..

7R
..

HR
- . _ .

IL
.. .

2L
. . .

.. --
3L

. . . . _ _ .
4L

. _. . _ .
5L
6L, y- __

7L)"

' . _~. 8L~
.

|

'
~

. .

. _ _ , .. cal. Das Dsta| - . . . . - .
,

1

. . . --
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Sheet 1 of 1-

pd DATA SHEET 26
GOVERNOR COUPLING FASTElfER

TORQUING

. Step 4.48.2a(3): Governor flexible a:mplirg tortped
Fasteners Tortpe Performs =i By witnessed ay

1
2
3
4

_. 5
6.. .

1%TE serial No.
-

_, _ ._ cal. Don Data
_ _

_.

. . . . ._ .-- . .

__ _ __
.._ . _.

.

Step 4.28.2a(4): Governor mplirg Inspecticn Cbver
.

_ .. ..

oq=cras 'Itztpa Performed ay witnessed ay._. . __

_ . . . 1
. .

2._ ..

. . . ._ 3
.

4
_ _

~

_ . . . _ _ . . . . . . _ _

._:. . s ~

._ _ . ..S- - 6
-n 7

,1 %(j - . 8
9

.

_ - . . _ . _ . ._

10
._.

_. _.-_. _
._._.

,e == nu e is mi

-

_. . cal. Das Date

Stap 4.48.2a(5): Governor Iboster 'Ib IiWden.Ctwer .. _ _ __ . _ .. ..
. . . . .

N-ne Tectpe Perfar==i ny wit W ay ._

_. . -. 1
. _.

; . - .- 2
_ . _

-

3..: .:. . ._..
. % . - _ . .

_ . m . . 4
. . . IEi25 serial No.:

Cul.' Dian Date:
_.

4

e gumb e .*

@_ eN 64 he e
e eQ.. ,

WWeds - - 4 F* emannessm eamman e - em , , , ,

. * e g .me este
e.- e.e e9

M . ' . _.
Or .- W -

e e m. es
.e

W*.------ *w sep= e gn=.e
e,- g me

, ,_

( q. -_. _.
-

y t ____ ..__ -
.

__- ._ .-- ._
___ _

__

- 9 O_ H ^
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he $ em de . 9 **

iur . _ +emuum . G

__- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ . - _ _ - . _ _ _ _ _ _ . _ . _ _ _ _
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POWER AND SIGNAL REMOVAL /REPIACDtENT DATA SHEET Sheet 1 of 1i
; .

3 j ; -

[ ] Safety Related/QC Holdpoints i
!' '

' i [ ] Non-Safety Related,
I NOTES '

,

c. To imtall jumper 1s arxVor lift virus, other than those d. If the waaier leaves the inanadiate ptrelaity of the wodt
directly associated with the ent11pannt tag (s)/schesne or the work is interrupted, complete ard install a umperntaber(s) listed on the Nbrk Order, notify the Shift and Lifted Wire" tag per 00306-c, "remporary Jumper ArdSupervisor ard <xmply with him instructime. Lifted Wire controla. Instead of control 14=her use the

PrMnin rumhar on the tag.
b. Dusure that each lead (wire) is marked so it mn be ,

}
-

uniquely identified with its br=L'etim point. e. If holdpoints do rot a[ ply, NA QC Verificatim h1rrt j
c. Independent verification is mly required on safety f. If applicable, tags shall rumin intact and will mly berelated equipment. Place N/A in indeperdent rantwed by the independent verifier.

verificatim block for non-safety related agt11punent.
|

RDD/AL RECXNECTIN
n1271TFY LEADS LIFITD, IOCATICH PANEL ITRPCH1ED INMTININT QC PERIGHED INTPDUNP QCREFERS DEEAUm, CR JWCITCH BOX BY/DME VERIFICATI N VERIF. BY/DME VERIFICATIN VERIF.r.TNES OEOL E'ir, BY/DATE BY/DME BY/DATE BY/DATE

>
t

.

1

_, t -w
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2 Valve Body

3, 22. 23 Valve Slam Assembly
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* 9 Piston Digq_Egnale
*10 Piston Disc Male

11 Lock Wagher
13 Piston Cylinder
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14 Cylinder Screws
15 Float Arm
16 Float Screv
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*17 Pivot ___ Pin
*18 Pilot Valve Screv Anasmbly

19 Hexacon Nut
20 Counte rweicht
21 Cogaterveicht Screv
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24 Baffle and Seal Rino Rgtainer
V~'S 26 Shell Cage Assembly (Bottoni,

(f 27 Plance Bolt
28 Plance Bolt Nut

*29 Case S*AL.Rino
31 Draincqsk
33 Thread Shield

*36 Retainer Clio
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PROCEDURE MAINT. HOLD QC' STEP DESCRIPflON INIT/DATE POINT IRIT/DATE
(Yes/No)

'

, , , ,, , 4 . 1 Verify Prerequisites met / /
*

..

. . . . _4 . 2 ...... _ Notify shift Supervisor / /

4.3 _,...... Verify isolated and tagged / /-
.

th 4.4 Ensure procedures
'' # ,, attached / /, , , , _ . , ,

4.5.lg Cold Compression Recorded
.,_,0n Data Sheet 1 / /__

.

4.5.1j -Linkage Torquod At Puel
Pumps

.

. 1L / /. . . .

2L j ,
'

- . - . - - ..-
_

.3L / .j. ... _ . . - .

4L / /
..

.

l .. . . . sL , j. . . . . . .

8L / /_ _ _ _ _ . .___

.
.

OU.-

w
- ,

%

, . _ , , . , . - - . . . . ~ . , .. , . , , , . - . _ , , , , , , , . . . , , . , - - . , , , , , - , , , , - , - . , . . , . . , , - - , -



_ _ _ - _ _ _ _ _ _ . - .-

[l/ ^^b 323 Cf 391
*

VEGP 28713-1
A IM/ 90

*
- Sheet 2 of 70.

PROCEDURE MAINT. HOla QCO STEP DESCRIPTION INIT/DATE POINT INIT/DATE
(Yes/No)

7L / /

8L / /

1R / /

2R / /

3R / /

. . - . . . . . ..

, y . - , . .

5R / /

6R / /
,

7R / /

^ SR / /

- ~ 4. 5.1n ' Analyze Cold Compression
' {u-\ Data / /

- - '

4.5.2g Firing Pressures Recorded
On Data Sheet 1 / /

4.5.2'i~ Fuel Pump Rack um
Recorded on Data Sheet 1 / / ,_ ,

4.5.2j Cylinder Exhaust
Temperatures

,, ,,

Recorded on Data Sheet 1 / /

-~ '4.5.Y6 Asalyse Firing Pressure
Data / /

4.5.3e Air Storage Tanks
Isolated / /

4.5.3H(4) Crankshaft Web Deflection
" Data" Sheet 2, Sheet 2 */ /

, ,_ _ _ ,

4.5.3H(5) Crankshaft Web Deflection
" Data" Sheet 2, Sheet 2 */ /

* Document on Referenced " Data" Sheet

G . -

.

%

_ - _ - - - . - - - - - - _ - - - - - . - - - - - - - - - - - - _ - - - - - - - - - - - - - - - - - - - - - - - -.
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VEGP 28713-1 ff /I AA5 324 Cf 351
A/H/90

i

I
'

Sheet 3 of 70
, _ f PROCEDURE

.

~

MAINT. HOLD QC
( )' | J .TEP DESCRIPTION INIT/DATE POINT INIT/DATE
'"'

i (Yes/ho) ;
;

i 4.5.3h(7) Record corrective Action if
required " Data" Sheet 2,
Sheet 2 */ / l

l

4.5.3h Crankshaf t Web Deflection
Completed / /'

,

_ j

4.5.31 Crankcase Side Covers
Replaced And Cap Scrown

_. . . . Torqued / /

4.5.3j Deflection Readings
Analyzed
Set

. Unsat / /
.

4.5.4a Lube Oil Samples Reviewed
Sat

., . Unsat / /

_ 4.5.4b Equivalent Engine Hours'

'( Since Last Block Top'

wad Inspections hours ,/ /

4.5.4c .7acket Water Heat
|

Exchanger Trend Data
Analyzed
Sat
Unsat / /

4.5.4d Lube Oil Heat dxchanger
Trend Data Analyzed
Sat '

_ . . _ ._.Unsat / /

4.5.4e Intercooler Trend Data
Analyzed,

Sat
~

Unsat / /

4.5.4f Turbocharger Non-Prelubed
Starts Since Last
Inspection
Left Bank starts .

I ): ..
.. ._ .Right Bank starts / /,,

m ., .
| 5

_

.

hdh



'

VBSP 24713-1 / /h 6'" 325 Cf 391
Lhti/tb

'

*
sheet 4 of 70% ,

PROCEDURM MAINT.~ HOLD QC
~

STItP DESQRIPTION IMIT/DATE POINT INIT/DATE l
'

(Yes/No) l
:

4.5.4g Were Anomalies Found At
Previous Turbocharger |

.
Inspection i

Left Bank (Yes/No) :

Right Bank (Yes/No) / /

4.5.4h cylinder Exhaust Temperatures
Analyzed
sat
Unsat
Piroblem Cylinders-

/ /
.

4.5.41 Pistons Removed At
Previous outage.
cylinder Nos.

~"
-

/ /

~
- 4.5.M ~~'~ Engine base cracks

ex:,st (Yes/No) / /

( 4.5.4k Lube oil Keepwarm Pump
. Discharge. Pressure Trarvi

.- .. .

sat
~

Unsat ,,_ / /

4.5.41 Engine Cperation While

.--- zy,,py,y Unbalancedseverel
. .. _

)
/ /

'

4.5.4m New or Reworked cylinder
Esads Which Have Been

-- ~~

5 operation Soo-soo

4

/ /-

4 . 5 .~ 5 " Lube oil Keepwarm Heater *"'''

Meggered / /

* Document on Referenced " Data" Sheet .

.

_ _ -.._-

& .
, .

. . . . , . . . . .. _ . .-. .

,

. ,. . . _ _ . . . . . . ~ _ . _._ ~ . _ , , , ._ . . , _. , . .
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VEGP 28713-1 / /t A fd * 326 of 391

Sheet 5 of 70'

- s MAINT.~ HOIm QC'

PROCEDURE
STEP DggCMPTIO}[ INIT/D M POINT INIT/D M

O ' (Yes/No)
~

4.5.6 Jacket Water Keepwarm
/Heater Haggered /

_

4.5.11h Record Crankshaft Thrust
(As Found) " Data" Sheet 3
Sheet 2 */ /

4.5.111 Pecord Crankshaft Thrust
(Final) " Data" Sheet 3 */ /

._ Sheet 2
__

4.5.12a Bearing Cap Removed
" Data" Sheet 3, Sheet

*/ /
2

. . , .
.

-

4.5.12c Inspect crankshaft Thrust
Bearings " Data" Sheet

*/ /
_3, Sheet 2

_ . . .,_
'

4.5.129 ~ Thrust Ring Replaces Or~

Shims Added " Data" Sheet 3,
*/ /,

.. Sheet 2O.. ..

s

4.5.7 Crankshaft Thrust
/ /__ ___ ,C).sarance Checked

__

4.6.1__. Engine Internals checked / /

4.7.1 Turbocharger Vibration -

Measured
/ /

__......Left Bank'

..Right Bank / /_ _ . .

.-_ _ , _ _ _

4.7.2 Turbocharger Rotor End
Play Measured

....Iaft Bank / /

Right Bank / /_. .

,

* Document on Referenced " Data" Sheet

,

9

O- .a
.-

M ANN

..--..-.- .. ...
.
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>Isso \

**N Sheet 6 of 70.

PROCEDURE MAINT.~ NCLD QC0 ___ STEP DESCRIPTION IMIT/DATE POINT INIT/DATE_

.
.

(Yes/No)
4 '. 7 . 2 f Turbocharger Bearing

Inspection Required.. -

M ft Bank (Yes/No) / /
Right Bank (Yes/No) / /

4.7.2g Intake Air Adapter Torqued I

Left Bank (Yes/No) / /
Right Bank (Yes/No) / /

4.7.3_ Visual And Blue Check.

'Performed on Turbocharger
With 40 or More Non-
Prelubed Starts

. __. Left Bank (Yes/No / /
Right Bank (Yes/No / /

. ,

4.7.4 Nossle Ring Components
. Checked.. ...

M ft Bank (Yes/No) / /
Right Bank (Yes/No) / /

4. 7. 6h . .. Check and record-

.

rotor float " Data"'

1

Sheet 5 /' /

4.7.7d Eockthrust
~~~

.
bearing for wear..,

" Data' Sheet 5 / /

4.7.7e check bearing
_ surface / /_.

. . _ . . . _. --
. _ _ .

4.7.7f Measure and record
shaft and bearing,

diameters " Data"|
'

.... Sheet 5 / /
_

'

| 4.7.7h(1) Neasure and record
E esal inside disseter

" Data". Sheet 5 / /

4.7.7h(2) Measure and record
thrust collar
outside diameter -

" Data" Sheet 5 / /

'h. .
.

.

L_.... - - - _ _ .
_ . . . .

- .

. .



d7387 28713-1 / g 4A - 328 Cf 391
'

HH/f6*

'

' ' ' ' '
. sheet 7 of 70'

PROCEDURE MAINT.~ BOLD QC'STD DEscM PTION IMIT/MTE POINT IMIT/DATE
Os

s

(Yes/No)
4.7.71 check impeller and

turbine wheel / /_.

4.7.7j check nossle ring / /

4.7.8a Parts cleaned / /,

4.7.8b(3) Bolts torquod a
. ._._.Deta" Sheet 5 / /

"
. , , ,

4.7.Sc(3) check turbine side
_ _. .. bearing pull-up / /

4.7.8c(5) check turbine side
., bearing aligneent / /. . . _ .

4.7.8d(3) check blower 'ide '

bearing pull .p / /._. . . . . _ ,

4.7.se(4) Intermediate casing
bolts torqued " Data",.

.-.,.Sb et 3 / /,em. -,_>; > -

4.7.8f(2) Turbine end oil
___ ,.. seal installed / /_ . . _ _

4.7.8f(5) Blower and thrust '

_
_; ._. __ collar installed / /

4.7.8f(7) Blower and oil
.___...._ seal installed / /. _ _ . .

'4.7.8f(13) Torqued stop nut -
"._ _. _. Rata" Sheet 5 / /__

4.7.42(14)hek and record
| rotor float " Data"
;

.. , Sheet 5 / /
-

4.7.8g(2) Torciumd bolts
"pata" Sheet 5 / /,

4.7.8h(2) TorepJed ' bolts
" Data" Sheet 5 / /

f. ... _Lockwire ir. stalled / /, ,

b'
.

.

.

. , . .

l.
, - . . . - . , _ _ . _ , .-.e. . _,. . _ . . . - - ... ._ _ , . . . . . . , . . - . . - - - - . - . - -

-
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w ' sheet 8 of 70
'

PROCEDURE MAINT. - HOLD QC

($ STEP DESCRIPTION INIT/DATE POINT IMIT/DATE( ,) (Yes/No)

4.7.9e Torqued f1'ange
ft/lbs / /

4.7.91 Torquod flange
ft/lbs / /,

4.7.9j Torque tie plate
bolts ft/lbs / /

4.7.9k Torque base bolts
ft/lba / /-

_ . . . . .

4.7.91 Ensure no air gaps / /
,,,,,

4.7.9m . . Bolts torquod
ft/lbs / / -

"
4.7,9p.... Bolts torqued

ft/lbs / /

4.7.9r Reconnect tubing
_

/ /

'h ~$ft Bank Intercooler4.7.10 I

Inlet Adaptor checked
. _ ..For Cracks /

- /. , .

4.7.11 Intercooler Tube Fins
.._.... Inspected

Left Bank (Yes/No) / /
Right Bank (Yes/No) / /

4.7.52
~

~ 5tercooler Cleaned AsI

Result of Trend Data
' . . _Left Bank (Yes/No) / /

Right Bank (Yes/No) / /
,

4.7.13 Turbocharger cap Screws
. Inspected
Left Bank / /
Right Bank / /

* Do5AAnt on Referenced " Data" Sheet
~

.

'
. ..... . . .

g~p . - . ___

CG .

.

_ . . . .
,

- - - - . < - - - - _ . - , . . , . . - _ , _ , , , _ . _ ,
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fr(f464VIGP 28713-1 330 Cf 391

s t>HMo

*
7 Sheet 9 of 70,

''_ PROCEDURE MAINT. HOLD QC
/ STEP DESCRIPTION INIT/DATE EQ1lfT INIT/DATE

- (Yes/No), ,
,

4.8.4c Check Injector Popping
Action " Data" Sheet 6,
Sheet 2 */ */

4.8.4e Record Injector Opening
Pressure " Data" Sheet 6,
Sheet 2 */ */

4.s ,4 f Check Injector For
Leakage " Data" Sheet 6,
. Sheet 2 */ */

, ,__

4.8.4g Check Injector Spray
Pattern " Data" Sheet 6,

_ Sheet 2 */ */_
.

4.8.41 Check Spray Tip " Data"
Sheet 6, Sneet 2 */ */

_

4.8.4j Analyze deposits. Check
for sinc " Data"-

s( ) ..

.. Sheet 6, Sheet 2
_

*/ */

4.8.5k Inspect Spray Tip
*pata" Sheet 6, Sheet 2 */ */__

4.8.5m Torque Assembly Nut
, , ._ .."Our,a" Sheet 6, Sheet 2 */ */

4.8.6e Shims Added To Injector
,_... _", Data" Sheet 6, Sheet 3 */ */_,_

'

4.C.69 Torque Assembly Nut
" Data" Sheet 6, Sheet 3 */ */

sP-

4.8.6k Record Final Injector
opening Pressure -

- " Data" Sheet 6, Sheet 3 */ */,

* Document on Referenced " Data" Sheet

.

,/~y

' ~/,j
,

"

nu ..
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MJ.c// f6

'. Sheet 10 of 70*

PROCElXTRE MAINT.- HOLD QC
STEP DESCRIPTIO1[ INIT/DATE POIlfT INIT/DATE

, (Yes/No)

4.8.8 Fuel Injectors Tested
Cylinder 1L / /

2L / /

3L
_ / /

4L / /_-

5L / /. . . . _ . _ _ .

6L / /

.. .. .
7L / /

.

8L / /

.. .- -

, ,

2R / /
,

.. - - . . - . -

a. R / /
,.

,

v

4R / /
. - - - . .

5R / /

--

6R / /

7E / /
. - _ . . - . . . . . . . -

SR / /

4.9.1~0a'~~~6dbcovers Removed
-' ~

Cylinder / /
.

..
/ /

/ /

/ /

.

* Document on Referenced " Data" Sheet-,
i r

.,

.

_ . . - , . . - . . b=
. . . . . -
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VEGP 28713-1 332 of 391
A

' ''
Sheet 11 of 70

PROCEDURE MAINT,' HOLD QC
/'^ 'T _ STEP DfJCRIPPION THIT/DATE M INIT/DATE'

/ (Yes/No)

/ /

/ /

/ /
__

1 /

4.9.14a Inspect Subcover For
Blow-by " Data Sheet 7,a

_ Sheet 2 */ */

4.9.14c Inspect Subcover For
Cracking " Data" Sheet 7,

. Sheet 2 */ */_,<

.

4.9.14d PT Report Subcover
Attached */

__
*/

4.9.15a Inspect Intake /Interm.
Pushrod Cups " Data"-

t' ^ Sheet 7, Sheet 2 */ */
s

''7~

4.9.15b Inspect Exhaust Pushrod
Cupe " Data" Sheet 7,
Sheet 2 */ */

4.9.15c Inspect Intake / Exhaust
Pushrod " Data" Sheet 7,

, _ , _ _ _ . Sheet 2 */ */

- 4.9.15c(4) PT Report Intake / Exhaust
_ ,,

.____Pyshrods Attached */ */

4.9.15d Inspect Connecting
Pushrods " Data" Sheet 7,
Sheet 2 * /__, */

4.9.15d(4) PT Report Connecting
._,Pushrods Attached */ */, _.

4. 9.15e (5) (a)
Inspect Intake Rocker
Arm Bushing " Data" Sheet +

7, Sheet 3 */ */
,

v.,y)( * DocumenO on Peferenced " Data" Sheet
.

-m

_ ._
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%IJ'1/qb

'' '

Sheet 12 of 70~

PROCEDURE MAINT. HOIR QC
STEP DESCRIPTION INIT/DATE Eg M INIT/DATE-

)'t/ (Yes/Ho),

.

4. 9.15e (5) (b)
Inspect Intermediate
Rocker Bushing " Data"
Sheet 7, Sheet 3 */ */_

4.9.15e(5)c
Inspect Exhaust Rocker
Arm Bushing " Data"
Sheet 7, Sheet 3 */ */

4.9.15f(1) Inspect Rocker Arm. .

Drive Studs " Data" Sheet
7, Sheet 3 */ */

__

4.9.15f(2) Torque Rocker Arm
capacrews " Data" Sheet *

7, Sheet 3 */ */
' ~

4.9.15 Rocker Arms And Push
Rods Inspected

,'' .. cylinder
_ / /,

a

/ /.

. . . . ._. - / /

/ /

/ /..- --- ....

_ _

/ /
_ ,_.. _ . . . - - .

/ /

/ /

* Documant on Referenced " Data" Sheet

._ . .. ..

.

. . _ _ _ _ . - ,

,

L _.D
-

,

. . . . - . - . . . _ . . . . . _ .
.

D%
.

___
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*~'

Sheet 13 of! 70.

PROCEDURE MAINT.~ HOLD QCO* STEP DESCRIPTION IMIT/DATE POINT INIT/DATE
' 'd ' (Yes/No)

4.9.17 . Intermediate / Intake
Rccker Arms And Push
Rods Inspected

Cylinder IL / /

2L / /

3L /
_ _ . . .. . . . - .

__

/

. . . _ . 4L / /
*

. . SL / /
,

GL / ,
-

.

7L / /

~~ ~

SL- / /.. _. . . .

1R / /,,

D ~ ~~

2R. -/ -/

~

,, ,, ,

3R / /.._ . _ , . - . ,

-- . . - -. -

, .,

SR. / /__ __ . _ . ..

~

. .. .. . . 6R / / ,.
~

TA / /
- . - - n--- -_-.- . . . -

SR / /. . . . . __
. . . .

~l
'

4.10.2b(2)Messure Air Start valve
thru (4) Cap To Piston Clearance

" Data' Sheet 8. Sheet 2' */ */_ , _ ._ _ _ .
_ _ _ _

'

4.10.2b(5) Inspect Air Start Valve
Internals-" Data" Sheet 8,
Sheet 2- */ */ '

_ __. _ _ ..- -

,

* Document on Referenced " Data" Sheet

.

4

.M

_ _ . _ _ _ _ . _ - _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ . . -,-
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.

' '

Sheet 14 of 70
PROCEDURE MAINT.~ HOLD QC'

STEP DESCRIPTION IMIT/DATE POINT IMIT/DATE( (Yes/No)%

4.10.2b(6) Inspect Air Start Valve
Seat For Pitting " Data"
Sheet 8, Sheet 3 _._, 1L. */

_

4.10.2b(8) Blue Air Start Valve
" Data" Sheet 8, Sheet 3 */ */

^

4.10.2c Air Start Valves
._ Reassembled_ _ __

,

1R / /
,_ __ . _ . . . . _ . . ___,

2R _/ /
_ _ ._.._ . .

3R /
. . _ _ . _

/
4

4R / /. . . .

-SR / /
_ . . _ . _._ _ _ . _ _ _ .

6R / /*

_. _. ._.

.(. - .d) , l
. . _,

7R / /. . _ . __.

SR / /., . _ . . . . . . .

1L / /. . . _ . . . . . . .

2L / /_ , _

3L / /
_ _ ._ _ _. =_.

'

4L '/ /
_, ._ _. ,

d. SL / /.. .. .. _

6L / /
9

.. . . .. . 7L / /

SL / /

.

~ -

* DoEument on Referenced " Data" Sheet *

O:
s .)

.

_ - n Ma w

a +
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Sheet 15 of 70| .

PROCEDURE MAINT.- HOLD QC~'( ; : STEP DESCRIPTIQH INIT/DATE M{T INIT/DATE
.

!
'

(Yes/No)
.

4.11.1m Cylinder Heads Removed

cylinder / /,__

. L _ .- /

/ /

_
/ /

. - / /

. . / /

. / /
.

/ /
__

4.11.1n Record Head Foundary
- -- Number / Casting Date

" Data" Sheet 9,
73 ; Sheet 1 */ 5/
K yd

'"

4.11.2a(6) Record Valve Deflection
(A-A Axis) " Data" Sheet

-
- 9, Sheet 3 */ */~'

' 4.11.2a(*f)~ Record Valve Deflection
(B-B Axis) " Data" Sheet

__ _ _ _,
,_9, Sheet 3 */ */

4.11.2b(3) Record Valve Head
Thickness " Data" Sheet

Sheet 4 */ */_,, 92
._

_ __

4.11.2c Inspection Intake / Exhaust
Valves " Data" Sheet 9,
Sheet 4 */ */

4.11.2d(1) Inspect Valve Springs
For Cracks " Data" Sheet 9,

' . ...__ _S h_s e t 4 */ */_ .t_ .

.

* Document on Referenced " Data" Sheet -

~

'w/

._
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Hb//46

.' Sheet 16 of 70
^

.

PROCEDURE MAINT. HOLD QCSTEP _ DESCRIPTION INIT/DATE POINT INIT/DATEb (Yes/No)
4.11.2d(2) Inspect valve Springs

For Type " Data" Sheet
9,-Sheet 4 */ */

4.11.2e Inspect Cylinder Head
" Data" Sheet 9, Sheet 2 */ */

4.11.2f(1)PT Report of Valve
_. Seat Attached */ */. . . ..

__ . . . .4.11 2f.(2)MT Report of Fire Deck
.

Attached- */ */
. .. -_

4.11.2f(3)DT Report of Fire Deck
. .. .

,_ _ Attached */ */
.

-,
_ . 4.11.2f(4).PT Report of Blended

Radius of Valve Steas
Attached */ */

4.11.2f(5) Inspect cylinder Head
T- (. ( , __. ._-... . For Weld Repair " Data"'" '~ Sheet 9, Sheet 2 */ */

-

4.11.2g Cylinder Heads
Reassembled

.--
_ . . . _ _

Cylinder / /

/ /. . _ ..

/ /

'

/ /-
_ . .

.

/ /

* '

.
_

/ /,

/ /

4.12,21___. Record Pump Serial__ _

Number On * Data" Sheet
10, Sheet 1

_

*/ */ -

.

{0\. * Document on Referenced " Data" Sheet
.

gw gg - - - - _ --
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Sheet 17 of 70*

PROCEDURE MAINT. HOLD QC.

() _ STEP DESCRIPTION INIT/DATE POINT INIT/DATE.s' (Yes/No)
'

4.12.52' Torque Delivery Flange
Screws ft/lbs.
" Data" Sheet 10, Sheet
2

.- */ */

4.12.5dd Fuel Injection Pump
Inspected

. . _ ,
__ Pump No. 1L (Yes/No) / /

_.
_ .. . _ Rump No. 2L (Yes/No) / /

_ . _ . . . Pamp No. 3L (Yes/No) / /s,. .

. .
_ Pump No. 4L (Yes/No) / /

,

Pump No. SL (Yes/No) / /

_ _ _ _ .
Pump No. 6L (Yes/No)_ / /

_

(, ,c . __
Pump No. 7L (Yes/No) / /

w/. ._ __ Pump No. 8L (Yes/No)_ / /

. . . .._
_ Pump No.1R (Yes/No) / /

_
_ .. _ , Pump No. 2R (Yes/No) / /

_ . _
_ Pump No. 3R (Yes/No) / /

_ .
_ _ , . . Pump No. 4R (Yes/No) / /

__.._
_..._. Pump No. 5R (Yes/No) / /

__ _

. ..._.
__. ._ Pump No. 6R (Yes/No) / /,

Pung No. 7R (Yes/No) / /

Pump No. 8R (Yes/No) / /

| 4.13.lb Cans Inspected " Data"
Sheet 11, Sheet 1

Left Bank / /
~ ~ ~ .', '.[ Right Bank / /

_

4.13.2a Inspect Tappet Assemblies
,m, " Data" Sheet 11, Sheet
i r ...1. */ */w.y

* Document on Referenced " Data" Sheet

_ _ _ _ . .
,

We e.
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i,
'

Sheet is of 70.

. PROCEDURE MAINT. HOLO QC_ ' _ '

/ STEP DESCRIPTION INIT/DATE B2D(T INIT/DATE
's (Yes/No)

..

4.13.2b Inspect Cam, Rollers
" Data" Sheet 11, Sheet
1 */ */

4.13.2c Measure _ Tappet Roller
Clearance " Data" Sheet
11, Sheet 1 */ */

, .

4.13.3__ Fuel Tappets Inspected.

Cyl. Nos.
/ /. - . - -

4.13.4b . Camshaft Thrust Clearance
" Data" Sheet 12, Sheet 1

Left Bank / /
,

Right Bank / /

4.13.5 Can Covers Replaced / /
_ . . . . . . . . .

~~

~'4.14.2a(1) Backlash Checked / /
^

4.14.2b(2) Record "As'Found"
'D,,,4 Governor Drive
- (f ~ . Horizontal Shatt End

. . . . . Play " Data" Sheet 13,
'

Sheet 2 */ */__

~' '~

4.14.255(4) Record "As Found"
Governor Drive Vertical. ....

Shaft End Play " Data"
. ...-_.. Sheet 13, Sheet 2 */ */

_.....4.14 2b(8) Inspect Governor Drive
~

Horizontal Shaft " Data"
. _ _ _ . . . Sheet 13, Sheet 2 */ */

4.14.2b(11)_
Record Governor Drive
Horizontal Shaft To
Bushing clearance " Data"
Sheet 13, Sheet 2 */ */

. . _ _ . . . . _ _ .

* Document.on Referenced " Data" Sheet..
.
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.. PROCEDURE MAINT. HOLD QC
STEP DESCRIPTION INIT/DATE M INIT/DATE

(Yes/No)

4.14.2b(15)
Check Governor Drive
Vertical Shaft
" Data" Sheet 13,
Sheet 2 */ */

4.14.2b(17)
Record Governor Drive
Horizontal Shaft To
Bushing Clearance -
" Data" sheet 13, Sheet

_2 */ */__, ,,

4.14.2c Vertical Shaft Flexible
, , ,

. ,_ Coupling Inspected */ */
,

4.14.2d coupling Lower Hub
_.,,,_, Installed */ */

,

~

4.14.2e' Coupling Upper Hub
,,_

Installed */ */

[% ' 4.14.2f(7) Record " Final" Governor
__

_ Drive Horizontal Shaft
_

End Play " Data" Sheet
13, Sheet 2 */ */

4.14.2f(14)
Record " Final" Governor
Drive Vertical Shaft
End Play " Data" Sheet
13. Sheet 2 */ */

4.14.2g(4)Go~ernor Drive
Installation Torque -
S ta" Sheet 13, Sheet
3, */ */

,

4.14.2g(5)Ba'cklash checked / /

4.14.2h(5) Governor Drive Housing
Installation Torque -

_____,,_, Data" Shest 13, Sheet 3 */ */*
_ _

.

* Document on Referenced " Data" Sheet
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PROCEDURE MAINT.~ HOLD QC/d STEP DESCRIPTION INIT/DATE POINT INIT/DATEs_) (Yes/Ho)

4.14. 21(1) (e)
Governor Adapter Plate
Torque " Data" Sheet 13,
Sheet 3 */ */

4.14.2i(5) Record "As Found" -

Governor D: ive Angular
Alignaant " Data"
Sheet 13, Sheet 4 */ */

4.14.21(7) Record " Final" Governor
Drive Angular Alignment -

'"'

- " Data" Sheet 13, Sheet 4 */ */

4.14.2j (3) Record "As Found" Governor
~

'' Drive Axial Alignment - *

" Data" Sheet 13, Sheet 4 */ */

4.14.2j (5)Covernor Adaptor Plate
| Torque " Data" Sheet 13,

Sheet 3 */ */
| r ('' s - 4.14.2j (7) Record " Final" Governor
| ' V"' Drive Axial Alignment -

" Data" Sheet 13, Sheet
4 */ */

4.15.2 Accessory Drive Ramoved / /

4.15.3e Record Drive End Play
(As Found) " Data" Sheet
14, Sheet 2 */ */

4.15.3j Check Drive Shaft, Gear
| Bushing " Data" Sheet 14,
! Sheet 2 */ */

4.15.3n Record Shaft-To-Bushing
Clearance " Data" Sheet

-- 14, Sheet 2 */ */

4.15.4f Record Drive End Play
(Final) " Data" Sheet 14,

-- Sheet 2 */ */
--

.

p * Document on Referenced " Data" Sheat
Cg

.
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PROCEDURE MAINT.~ HOLD QC
- (~} STEP DESCRIPTIOl{ INIT/DATE POINT INIT/DATE
(,/ (Yes/No)

4.15.5 Accessory Drive
Installation complete / /

4.15.5e Torque capscrews and
record on " Data" Sheet
14, Sheet 2 / /

4.15.6f Inspect Inspect O.S.
Governor Drive " Data"

_ ,_
Sheet 14, Sheet 2 / /

4.15.7f Record "As Found"
Accessory Drive Angular
Alignment " Data" Sheet
14, Sheet 3 */ */

4.15.7h Record " Final" Accessory -

Drive Angular Alignment
_ ." Data" Sheet 14, Sheet 3 */ */

4.15.Sc Record "As Found" Accessory
Drive Axial Alignment-

--n " Data" Sheet 14, Sheet 3 */ */.! J'
' ~ ' '

4.15.8g Record " Final" Accessory
Drive Axial Alignment

.

.,. Data" Sheet 14, Sheet 3 */ */
*

4.16.3 Overspeed Governor,
Fuel Oil Booster Pump
And Adapter Plate

, . . _ Removed / /

'

,
4.16.4 _,... Governor Removed / /.

4.16.5h Lube Oil Pump Removed / /

4.16.51 Lube Oil Pump Adaptor
Plate Removed / /

,

4.16.6g Jeetet Water Pump
__. .. .._. Removed / /

* Document on Referenced " Data" Sheet *
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PROCEDURE MAINT. ~ HOLD QCp, STEP DESCRIPTION INIT/DATE EQI}{T INIT/DATE() (Yes/No)
4.16.6h Jacket Watier Pump

Adaptor Plate Ramoved / /

4.16.8 Inspect Gear Train
Teeth " Data" Sheet 15,
Sheet 2 */ */

4.16.9 Inspect Gear Lube
Oil Spray Lines

~ ' ~~ __._

" Data" Sheet 15,
Sheet 3 */ */

4.17.3 Lube oil Sump Tank And
Internal Strainer Cleaned'

And Inspected / /
.

4.17.4 Lube oil Sump Tank
. .. .. . - - Foot Valve Checked / /

4.17.5 Lube Oil Keepwarm
Heater Checked / /

-

"y 4.17.6 I&C Informed That Luber
, j'

~ 011 Sump Tank Level'''
Switch MLy Be
Calibrated / /

4.17T7" Suction Side (East) of
~~ ~ ~~'

Lube oil Sump Tank
closure / /

~~ ~ - ~Take Filter4.17.9a
out of Service / /,

4.17.9b'"'' Drain Lube Oil Filter
^ ~ "'

_. . .Claan Side / /_

4.17.9c Drain Lube Oil Filter
Dirty Side / /

_,_,* Document on Referenced " Data" Sheet
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PROCEDURE MAINT. HOLD QC
/ '\ STEP DESCRIPTION INIT/DATE POINT INIT/DATEt) (Yes/No)

4.17.9h(1) Inspect Filter Elements
And Record Nature of Material
Caught on Comments / /.

4.17.91 Clean Filter Housing / /

4.17.9j Install Drain Plug / /

, 4.17_.94_... Close Drain Valve / /,,

, __4.12291___ Install Filter Elements _ / /

4.17.9m Clean Centerlube Plug
And Top Pressure Plate

_ ._.. Assemblies _ / /
_

,

4.17.9n Install Centerlube Plugs
~ -

And Top Pressure Plate
,_ ._ __ Assemblies / /

4.17.9o Inspect 0-Ring And
. /'')

_

Replace If Required / /
J .'

4.17.9p Fill Lube 011 Filter
..ith Lube 011 / /w

. ._, ....

~

~ ~~4.17.9r(1) Center Head Assambly
. ._ ....__On Housing / /

4.17.9t Tighten ayanuts To
.

75 ft/lba / /

_ _, .,_ 4.1.7_.9u Connect Vent Tubing / /

4.17.9v Place Lube 011
Keepwarm Filter In

. Service / /

4.17.9v(3) Record Clean Filter
Differential Pressure

Psid / /_ _ _ .

* Document on Referenced " Data" Sheet
.
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"'- Sheet 24 of 70
,-m PROCEDURE NAINT. HOLD QC
( ) STEP DESCRIPTION INIT/DATE POINT INIT/DATE
''- (Yes/No)

4.17.9w Check Filter For
Leakage / /_

4.17.9x Install Pipe Cap / /

4.17.10a Take Strainer Out
Of Service / /

_.4.17.10b.. Drain Lube Oil
Strainer / /

_

4.17.10b (2) (a)
MWO Issued To correct
valve Laakage / /

_

4.17.10h clean Strainer Housing / /
'

4.17.101 Clean Strainer Element / /
_ . . _ . _ _ _ _ -___ _ .._._.

4.17.10j Install New Preformed
Package / /,,

. i/^ ")'- 4.17.10k Install Strainer With
Lube Oil / /

_ - _ _ ,_ _ . . _ _

4.17.101 Fill Strainer With
Lube Oil / /

. . _. ..

4.17.10m Install New Cover Gasket / /

. __.4 .17 .10n ( 2 )
Torque Bolting Per Table

- ' ft/lbs / /

4.17.10o Obaneet Vent Tubing / /

4.17.10p Place Lube Oil Keepwarm
Strainer In Service / /

_ ._ _. .

t

,f ~

'% .
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Sheet 25 of 70.

PROCEDURE MAINT. HOLD QC,-
'

.

STEP DESCRIPTION INIT/DATE POINT INIT/DATE
(Yes/No)

4.17.10q check Strainer For
.. Makage / /

4.17.10r Install Pipe Cap / /

~

4.17.11 Lube 011 Duplex
Filter Cleaned )

North Filter (Yes/No) / /

. _ . .. _ South Filter (Yes/No)_ / /,

4.17.11a -Take Filter To Be
, ,. . Cleaned out of Service / /,,_

4.17.11b Drain Lube oil Filter
. .

,
__ Clean Side / /

.

4.17.11b(2) (b)
Issue MWO to correct

. ..__._. valve leakago / /_
. , _ . . _ _ ,

4.17.11c Drain Lube 011
:s[ . ,, _ _ _ Filter Dirty Side / /,

4.17.11h(1)
__ . Inspect Filter Elements

and Record Nature of
Material Caught on
Comments / /_ , . . . . - _ . _

4.17.111 Clean Filter Housing / /

,_ _ 4.17_.11j_ Install Drain Plug / /.

~'

,.',,'_4.17.11k__Close Drain Valve / /

~ ~

4.17.111 Install-Filter Elements / /

i 4.17 11a Claan Centerlube Plug
And Top Pressure Plate

. . . . . ____. _ Assemblies / /
~

* Document on Referenced " Data" Sheet
.
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sheet 26 e> &
PROCEDURE MAINT.~ HOLD 8 ')t-[] STEP 7'LSCRIPTIQH INIT/DATE POINT ' 7y2j'

'|hg
'

() (Yes/No) 9;;,
, . , . .9, .4.17.11n Install Centerlube Plugs ,.

And Top Pressure Plate ir f'

Assemblies / __,_ g
'

4.17.11o Inspect 0-Ring and Replace
If Required / /

4.17 11p _ Fill Lube Oil Filter
.. .._. .. .)fith Lube Oil / /..

4.17.11r(1}
Center Head Assembly, , , , , , . _, .

on Housing / /

,
., ,, 4 .1.7 . ; Lit Tighten Eyenuts to

75 ft/lbs. / / '

4.17.11u Connect Vent Tubing / /

- ~T4.1Y.~11'x Check Filter For
Imakage / /

--(p./''~' ' 4.17.11y Close Equalizing Valve / /

4.17.11z Install Pipe Cap / /

4.17.12 Lube Oil Heat
._, ._, Exchanger Drained / /.,

4.18.2f Connecting Rod Bolt
- ~ - ' - -

Length " Data" Sheet 16,
Sheet 6 */ */

._

_ .., 4 * 18 2.v. Piston IL Removed / /.
_

i Piston 2L Removad- / /

Piston 3L Removed / /

L .

_.;- - .. Piston 4L Removed / /. . . . _ _ .

* Document on Referenced " Data" Sheet
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PROCEDURE MAINT.- HOLD QC
- STEP DESCRIPflQH INIT/DATE POINT IMIT/DATE73

( ) (Yas/ho),

Piston 5L'Ramoved / /

. Piston 6L Removed /
_

/

Piston 7L Removed / /

Piston 8L Removed / /

4.18.2bb Record Piston ID
Number on " Data" Sheet 17,

__
____,_ Sheet 1 */ */

4.18.2cc Record Link Rod ID
Number on " Data" Sheet

. ._
_ _ .16 , Sheet 2 / /

.

, _ 4.18_.3k . Piston 1R Removed / /

Piston 2R Removed / /, _ _ . . . .

_ .___

_ . _ _ _P,iston 3R Removed / /,.
,

c .,

__ \( j- ,. , ,. Piston 4R Removed / /
s. s

_ _ _. ..... Piston 5R Ramoved / /

_ , _,
,_,.. Piston 6R Removed / /

_ _ _ , . , , ,
._, Piston 7R Removed / /

_.._ ..._ Piston 8R Removed / /-
, _ . . . .

_

4.18.3g Record Piston ID
Number on " Data" Sheet

. . _.
..A7, Sheet 1 / /

4.18.3r Record Master Rod ID
Number on " Data" Sheet 16,

, _ Sheet 2 / /

- _ .

.

* Document on Referenced " Data" Sheet
, - .
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PROCEDURE MAINT. - HOLD QC
,7~N ' STEP DESCRIPTION INIT/DATE POINT INIT/DATE

) (Yes/Ho)
'

,

4.18.4b Measure Ring Side
Clearance " Data" Sheet 17,
Sheet 2 */ */

4.18.4e(3) Measure Ring End Gap
" Data" Sheet 17, Sheet 2 */ 4/

4.18.4e(4) Determine Ring Face
Contact " Data" Sheet 17,
Sheet 2 */ */

4.18. 4e(5) Document Replacement
Rings " Data" Sheet 17,
Sheet 2 */ */

4.18.4e(f) Measure Replacement .

---- Ring End Gap And Side
Clearance " Data" Sheet

__
- - -r. .;17, Sheet 2 */ */

4.18.4f . Inspect Piston " Data"
Sheet 17, Sheet 4 */ */

\
. ._

4.18.4g(1) Measure Piston Diameter
.2

- - - - -(Top) " Data" Sheet 17,
Sheet 3 */ */

, _
._ . -.

4.18.4g(2) Measure Piston Diameter
(Botton) Data" Sheet 17,"-- - --

Sheet 3 */ */__

4.18.4h(1) Measure Piston Pin
outside Diameter " Data"
Sheet 17, Sheet 3 */ */

... . . .

4.18.4h(2)Maasure Piston Pin Bore
Diameter " Data" Sheet 17,
Sheet 3 */ */

* Document on Referenced " Data" Sheet

.
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Sheet 29 of 70.,

PROCEDURE MAINT. HOLD QC-.,m

| ') STEP DEECRIPTIQ1{ INIT/DMZ POINT INIT/DATE
' ' (Yes/No)--

4.18.4i(1) Determine Piston Pin-To
Bushing Clearance " Data"
Sheet 17, Sheet 4 */ */

4.18.41(2) Determine Piston Pin-To
Piston Clearance " Data"
Sheet 17, Sheet 4 */ */

4.18.4j (1) Inspect Piston Pin
Chrome " Data" Sheet

, _ _ _ _ . . 17, Sheet 4 */ */

4.18.4j(2) Inspect Piston Pin Chrome
" Data" Sheet 17,
Sheet 4 */ */, . . .

.

- 4.18.4j (3)PT or MT Report of
Replacement Piston
. Pins - Attached */ */-- __-. _ _ _ _ . ,

-- 4.18.5 Connecting Rods Inspected:
(/'~~'s _

Conn Rod / /
- -x ,"

i /_. - - - . . . . . . . __ .

/ /. _ . _ .- .- .
_ ._

_ .. .. . - . / /

_ . . . . .
_

/ /

/ /. . _ _ . . - . . - . - .
,

/ /... - - - - . , ,

p.-

/ /.

. . , , ..

4.18. 5a (2) (a)
- Rr srd Link Pin Bolt

Breakaway Torque " Data"
_,

._ Sheet 16, Sheec 2 */ */

* Document on Referenced " Data" Sheet
.

s'"

.wg
_

M .GBG-@4



SM b
. . . .

VEGP 28713-1 y // 351 Cf 391
MH /9 6

'
' *

Sheet 30 of 70
PROCEDURE MAINT.'* HOLD QC

('N, STEP DESCRIPTION INIT/DATE POINT INIT/DATE
CJ (Yes/No)

*

4.18.5b Measure Rod Piston
Pin Bushing " Data" Sheet
is, Sheet 3 */ */

4.18.5c(1) Measure Link Pin
Bushing " Data" Sheet
16, Sheet 3 */ */

4.18.5c(2) Measure Link Pin
" Data" Sheet 16,
Sheet 3 */ */

4.18,5c(3) Determine Pin-To-
Bushing Clearance " Data"

.
,. Sheet 16, Sheet 3 */ */

__
4

4.18.5d(3) Measure Connecting Rod
Bearing Bore " Data"

,_ _ _ ____ Sheet 16, Sheet 4 */ */

r 4.18.5e(1)PT Report Piston Pin
1f"'y

.
.

Bushing Attached */ */. _ _ . . _ .

,

-
4.18.5e(2)PT Report of Rod Box

~

Attached */ */
' - -'4.1875h 3)MT Report of

Connecting Rod Bolts
Attached */ */

~~~4.18.5e(4)ET Reports Connecting
- ~~ Rod Box Bolt Holes

Attached */ */
_

~

4.18 'if- ~ ~ Inspect Connecting Rod ~

Rack Teeth " Data" Sheet
~ ' ~ '16, Sheet 4 */ */

4.18.5g(1) Measure Connecting Rod
, Bolt Free Length " Data"

_
Sheet 16, Sheet 6 */ */

* Document on Referenced " Data" Sheet
,
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PROCEDURE MAINT.~ HOLD QCSTEP DESCRIPTION INIT/DATE POINT INIT/DATE(q)
(Yes/No)

,

4.18.5g(2) Verify No Loss Of
Connecting Rod Bolt
Preload " Data" Sheet
16, Sheet 7 */ */

4.18.5g(3) Inspect Connecting Rod
Bolts, Washers, and Nuts

,_ " Data" Sheet 16, Sheet 4 */ */

4.18.5g(4) Replace any Connecting Rod
Washers that are not Nickel

,. . Plated Type / */
_

4.18.5g(5) Inspect Connecting Rod
Surface at Bolt Contact

~ Area " Data" Sheet 16, *

_. Sheet 4 */ */
-

, ,,_

4.18.5g(6) Stone Rod And Bolt
-

--
-

to remove any galling / /
-

.. .. .
. .

4, 3 4.18.5g(7) Replace any Connectinge

j- ,-
, ,_ Rod Bolt that is Damaged / /

-

- - 4.18. 5h ( 3 a)
Torque Link Pin Bolts

- ,_ _ ;_,," Data" Sheet 16, Sheet 2 */ */

4.18.5h(4) Check Link Rod-To-Pin
Clearance " Data" Sheet 16,

- Sheet 2 */ */
-

4.18.5h(5) Link Rod Cylinder 1
lockwire Installed */ */

.

Link Rod Cylinder 2
lockwire Installed */ */

Link Rod Cylinder 3
_ . _ . . . ___

..,lockwire Installed */ */

Link Rod Cylinder 4
,lockwire Installed / /_ , _ _ ,

.

* Document on Referenced " Data" Sheet
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Sheet 32 of 70
PROCEDURE MAINT. HOLD QC

~

''N STEP DE9CRIPTION INIT/DATE POINT INIT/DATE() (Yes/No)
Link Rod Cylinder 5
lockvire Installed / /

Link Rod Cylinder 6
lockwire Installed / /_

Link Rod Cylinder 7
lockwire Installed / /__ ..

Link Rod Cylinder 8
lockwire Installed */ */

__ _ _. .__ ... .

4.19.lb Connecting Rod Bearings
cylinder 1 Removed / /_

Connecting Rod Bearings '

_, _ __. __ _._. Cylinder 2 Removed / /_

Connecting Rod Bearings
Cylinder 3 Removed / /, _ . _

,
. _ _ _

-
, . . . , ,..

(if ___
,

yy Connecting Rod Dearings
__.._._. Cylinder 4 Removed / /

Connecting Rod Bearings
Cylinder 5 Removed / /

" " " ~ ~ ~ ~ ~

Connecting Rod Bearings
cylinder 6 Removed / /

Connecting Rod Bearings_

Cylinder 7 Removed / /

Connecting Rod Bearings. __

Cylinder 8 Removed / /

4.19.1d Record Bearings ID
Number "" Data" Sheet
18, Sheet 1 */ */

4.19.2a Inspect Connecting Rod
Bearing Shells " Data"
Sheet 18, Sheet 2 */ */

.

* Document on Referenced # ata" SheetD
(7,
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PROCEDURE MAINT. HOLD QC[ ,T, STEP DESCRIPTION INIT/DATE Poll (T INIT/DATEV (Yes/No)

4.19.2b Measure Connecting Rod
Bearing Shells " Data"
Sheet 18, Sheet 2 */ */_

4.19.2c PT Report of Connecting
Rod Bearing Shella

. Attached / /._

4.19.2d RT Report of Connecting
Rod Bearing Shells

,_. .__.__ Attached / /

4.20.1t Top Main Bearing No.
_.5 Removed / /_ . . .

Top Main Bearing No. '

_ ....7 Removed / /

4.20.lu Record Bearing ID
_ _. Number " Data" Sheet

.._ .
.19, Sheet 1 ~*/ */

Oi _

. V'- 4.20.1w(2)Botton Main Bearing
,___,_.,No. 5 Removed / /,_

Botton Main Bearing
___)to. 7 Removed / /._

. , , _ ,_

4.20.1w(3) Record Bearing ID
Number on " Data" Sheet
19, Sheet 1 */ */

4.20.1a(1) Inspect Crankshaft
_ Crankpin Journals " Data"
Sheet 20, Sheet 2 */ */

__

4.20.2a(2) Inspect Crankshaft
Main Journals " Data"
Sheet 20, Sheet 2 */ */, _ , ,

AJC.2b Measure Diameter Of Crank
Pin Journals " Data" Sheet
20, Sheet 1 */ */

.

* Docttment on Referenced " Data" Sheet
O:
h
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PROCEDURE
_

DESCRIPTION IMIT/DATE 292MZ INIT/DATE

~

EdNT. .HOID QC |
STEP.b (Yes/No),

4.20.2c Inspect Crankshaft oil
Bole Plugs " Data" Sheet
20, Sheet 2 */ */

-4.20.3a PT Report of Main
-Journals No. 4,-6 and .

8 Fillets And-Oil |
Holes Attached / /

4.20.3h ET Report of' Main
,

Journals No. 4, 6 and
- - 8 Fillet-And 011

Boles Attached / /,

i
" '

4.20.3c .PT Report of Crankpfr.s. |
No.-'3 through.8 Fillets

.

*

And 011 Holes /*tached / / v
,

4.20.3d-- ET. Report of Crankpine, '

No. 3 through;# Yillets
... n And Oil.Bolen-'sttached- / - - /. .4 1

4.20.4a ) Inspect Main % *#ing.
Shells-''Deta".shact 19,

'

; -- - . --,- y ,, ,,

4.20.4a(2)Measun:hain Bearing-
"~

''. Shells ''Sta . Sheet 19,- a~

Sheet-:s. */ */
;

4.20.4a t.3)7 Report of Main -
-

.|.4rring: Shells:
. ._,.-y,.

*/ */s
,

4;20.4. ,'*)RT Report of Main
Saaring-Shells. */ -*/

4.20.4b(1)CNeck Bearing Cap Mating
Surface " Data"-Sheet 21,

*

Sheet 1 */ */
_ . . _ ,

4.20.4b(2) Check Pet.estal_ Mating
Surface " Data" Sheet 21,
Sheet 1 */ */ -

. . _ - ., _ . . .
.

4.20.4c Inn.pect Crankshaft Thrust
.

Bearings
.

/ /,

/*, * Document ~on~Reforenced " Data" Sheet
,

.

. . . . - . . . ... :L. --
--..

.- .~. . . . - . . . . . . . - - ..
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Sheet 35 of 70*

PROCEDURE NAINT.~ HOID QC
STEP DESCRIPTION INIT/DATE POINT INIT/DATE

(Yes/No)x

'

4.20.6 Inspections of Section
4.20.4 Complete for
Following Bearings:

No. 5 Botton Nain
Bearing / /

No. 7 Botton Nain
__._... Bearing / /. ..

No. 5 Top Nain
. , . . . .- Bearing / /

No. 7 Top Main
Bearing /

_
/. , . .

.

4.20.7 Main Journal is C1, san
- and Free of Burrs; Botton

Shell Installed for the
Following Bearings:

.

. . . .. .. . .

-rS No. 5 Botton Nain
~'

V ' . _ .....
Bearing / /. . . .

- - No. 7 Botton Nain
. Bearing / /. . . . -_

4.20.7b Record Bottom Bearing ID
No. " Data" Sheet 19,

...___ . Sheet 1- */ */__ .

-4.20.9- Record Top Bearing ID
,

No. " Data" Sheet 19,
Sheet-1 */_. _ . . _ _

_
*/

4.20.11 Bearing Cap Mating
surface is clean for the
Following Bearing Caps:-

...._.. No. 5 Bearing Cap / /_ . . . .

___No. 7 Bearing Cap / /__ ..

* Document on Referenced " Data" Sheet *

. (*r.-.

'm& .

a

. . . . .

7034 6 *

_ __



p / f >*44/f6
~

/
'

VBSP 28713-1 357 Cf 391- |
- |

_.

I
' '

Sheet 36 of 70,-

PROCEDURE MAINT.- HOIA .QC
'

CN _ _BTEP . .. ... DESCRIPTION IMIT/DATE EGINI INIT/DATE(), (Yes/No)
.4.20.12 Main Journal is clean

and Free of Burrs; Bearing
Cap Installed for the
Following Bearings:

No. 5 Bearing Cap / /

No. 7 3 earing Cap / /

4.20713f(6)-

Record Distance Stretched
" Data" Sheet 21, Sheet

- - -- . - g s, e,..

4.20.13k(4)
Record InitC41 Stud Height~ ~ " '

*

" Data" Sheet ,'1, sheet 2 */ */

4.20.13k(9)
Record Stretched Height

," Data," Sheet 21, Sheet,2 */ */,, , .,

_.W_f 4.20.13k(11)
..-. -... Record Distance Stretched

-

. . _ .

" Data" Sheet 21, Sheet 2 */ */

-
- ---4. 20713c (2 7

Record Initial Stud
Height " Data" Sheet 21,
Sheet 2 */ -*/

. . _ . .
..

4.?0.13c(4)
|- Record Stretched Height

_

" Data" Sheet 21, Sheet 2 */ */

4.20.13o(6)
| Record Distance StretchedI' " Data" Sheet 21, Sheet 2 */ */-

_ = . ...-

_.-- . - - - - -

.

_gg * Document on Referenced " Data" Sheet'

O*

.

. . _ _ _ . . . _ . .
. - . . . . - - .. .

. _ _ . . , -
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( | Sheet 37 of 70
' ' *

~

| '
STEP DESCRIPTION INIT/DATE POINT INIT/DATE

PROCEDURE MAINT. HOLD QC

l (Yes/No)
i
'

4.20.13g Inspect and Install the-

I Following Nain Bearing
High Temperature Trip
Valves

a

{ No. 1 Bearing Trip Velve /
_

/

,
_ No. 2 Bearing Trip Valve / /*

._.._,.__No. 3 Bearinq Trip Valve / /,, . ,_ _ _ _

_ . , , , __ _No. 4 Bearing Trip Valve / /

. No. 5 Baaring Trip Valve / /

. . _ No. 6 Bearing Trip Valve / /
*

.,__ No. 7 Bearing Trip Valve / /.,

No. 8 Bearinc Trip, Valve / /, .

..
.. .: .. , , .. ....2. .. .. . , . . ;. ..-

, .. .,
,,

4 , ..No. 9 Bearing Trip Valve / /

~ ~

___ .
,.No. 10 Bearing Trip Valve / /

4.20.14 Install Rear Seal and
-

,~ Torque Bolts * Data"
._ Sheet 22, Sheet 1 / /___ . _ . . ,

~
Cylinder Liners Inspected4.21.1
Cyl. No.

_. . . . . . . . / /
,

.

.

--.-w

'

.

.

* Document on Referenced " Data" Sheet.

-

.

MMM"

_ _ _ _ _ . _ _ . _ . _ _ _ . _ _ _ _ _ _ . _ _ _ _ . - _ - _ _ _ _ _ _ _ _ . . .

- '_
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Sheet 38 of 70

PROCEDURE MAINT.- HOLD QC-

STEP DESCRIPTION INIT/DATE M INIT/DATE
(Yes/No)

4.21.2 Cylinder Liners Inspected
Where Cylinder Heads
Removed

Cyl. No.
_ / /

/ /

, , .,
/ /

/ /
, _ . _ . - . . _ _ _ . . - -

...-. --
/ /

/ /
_ _

. . -.
/ / *

..- -.
/ /

4.21.2a Inspect Cylinder Liner
- '' "" Data" Sheet 23, Sheet 2 */ */

_

#-'

~~ 4.21.'2b(2) Measure Liner ID at
Reference " Data"

- -- ~ ~ ~ ~ ~ ~

Sheet 23, Sheet 2 */ */

4.21.2b(3) Measure Liner ID at
Position 2 " Data" Sheet

~ ~~~23, Sheet 2 */ */

4.21.2b(4) Measure Liner ID at
Position 2 " Data" Sheet

-~ ''23, Sheet 2 */
~

*/
--

4.21.2b(5) Determine Liner Out-of-
Round * Data" Sheet 23,
Sheet 2 */ */

4.21.2d Repeat Step 4.21.2b
" Data" Sheet 23, Sheet 2 */ */

4.21.2e Dimensions of New
Liners checked / /

.

* Document on Referenced " Data" Sheet
,e .

'n
.

._ , .e= w = = = . . g

_____
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* Sheet 39 of 70
PROCEDURE MAINT. - HOLD QC

73, STEP
~ DESCRIPTION INIT/ DAIG E}IHT INIT/DATE

s _./ (Yes/No)

4.22.1 Block Top Inspection
~

Complete
Cyl. Heads

/ /

4.22.la(1)Pr Report of Cylinder
Block Top Attached / /

4.22.la(2)MT Report of Cylinder
__ Block Top Attached / /

. . _ _ _ _ . _

4.22.la(3)ET Report of Cylinder
Head Stud Holes
Attached / /

4.22.2 Inspection Results Sant .

._To System Engineer / /
_ ..

~ 4.22.3 NRC Notified If Cracks
.. .Wesent / /

..;.. .........1 , . s , . . ., . . . . . . . .
. .

4 . 2 3 .1 ... .,.. . Exhaust Man'ifold.
'

I n
j ,_ Inspected / /-

-4.24.2 Crankcase Relief Valves
cleaned And Chacked

. . _.
No. 1 / /

_

. _ . _ . . .
2 / /

_ . . _ .

3 / /
-

. ._ ...._. _._

.

.. _- - - - - . .
4 / /

_
5 / /

6 / /,

.. . . _ _ . -. . _ - -
7 / /

.. ._. . _ . _ . . _ _ _ . .
8 / /

.

,.r \ .
t > -
~.- ;

H

.

.. . . . . .

nu.s ..:
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Sheet'40 of 70.
.

PROCEDURE MAINT. 501D QC

O STEP DESCRIPTION INIT/DATE PO DfT INIT/D&TE
(Yes/No)

4.25.la Check Engine Base
Internals * Data"
Sheet 4, Sheet 1 */ =/_

.4.25.lb Check Crankcase Internals
" Data" Sheet 4, Sheet 1 */ ++ /

..
4.20.2 -If Cracks Exist, NDE

n Inspection Complete / /
_ . . _ _ . . -

4.26.le(l) Jacket Water Heat
Exchanger Tube checked
And Cleaned / /

_ . . .. . . .

~4.26.le(2) Jacket Water Heat
Exchanger Epoxy *

_
. , . .. . __..' c o a t i n g I n s p e c t e d / /

4.26.lf Jacket Water-Heat
.- -Exchanger End covers_ ..

'
., Instn11ed . /. / .___- . . . . r- t.. ,,. . .,. .,_

[
.. 4.26 lg- Jacket Water Heat--

Exchanger Shell Side
checked And Cleaned / /

.

4.26.1h Jacket Water Heat
-Exchanger outlet-- .-.

Pipe Installed / /
.- ____ -. __ .--

[ 4.27.lc(1) Lube Oil- Heat Exchangar
| .._ . .-- . .-- ----- Tubes - Checked And
|. Cleaned / / ;

;- ,
_ _ . _ . . . . , _ _ . - - - ,

|- 4.27.1c(2) Lube oil Beat Exchanger
Epoxy coating Inspected / /

L 4. 27.1d -- IAabe Oil Beat Exchanger
L End Covers Installed / ~/

.. ., ... .. . -

4.27.le Lube oil Beat Exchanger
.---Shell Side-Checked And- - - -

L Cleaned- / / -

4.27.1f Lube Oil Heat Exchanger;_.--
'4

-

Inlet Pipe Installed / /.

|

.

_ . .

.

._. - - _ _ . - -.
_ - ~._
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O ' Sheet 41 of 70
PROCEDURE MAINT. - NOID QC

'

RTEP DESCRIPTION iMIT/M TE POINT _ IMIT/DATEp
ig (Yes/No)

4.28.la Cylinder IL Piston &
Rod Assembled / / '

Cylinder 2L Piston &
Rod Assembled / /

cylinder 3L Piston &
.._... .. Rod Assembled / /

'

_ _ . .

Cylinder 4L Piston &
..___ .. Rod Assembled / /., ._..

,,,

Cylinder SL Piston &
.. , , . Rod Assembled /

._ /_.,

;

Cylinder 6L Piston & -

.. Rod Assembled */ /, . . , ....

Cylinder 7L Piston &
Rod Assemb / /-

. . . r,-|, , , , ,. J-' -- g - *,* , , , ,, ,, , , ; ,, l ed
.

, ,, ,. ,, ,, ,,, , ., ,

Cylinder AL Piston &
"

__... . Rod Assembled / /,

Cylinder 1R Piston &
.. Rod Assembled / /. , _ . _.

Cylinder 2R Piston &
_ Rod Assembled / /_ ___

Cylinder 3R Piston &
._ ...__ Bod Assembled / ./._

Cylinder 4R Piston &
.. .. .,_.R.od Assembled / /

Cylinder 5R Piston &
Rod Assembled / /.

cylinder 4R Piston &,

Rod Assembled / /

Cylinder 7R Piston &
__- _..R.od Assembled / /1 ___

.
i

Cylinder SR Piston &m.
=... Rod Assembled / /. .. , .

.

!

. . . . -

|

~., .. __ .. ,.. -.~- - . _ - - . . _ _ _ - - . .
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sheet 42 of 70,,

PROCEDURE MAINT. 5012 QC
-

0 STEP DESCRIPTIOl( IMIT/DATE POINT IMIT/DA?E
(Yes/No)

i.

4. 28.1b (4) (a) -

Record Piston ID No.. . .

" Data" Sheet 17,
sheet 1 / /

,

4. 28. lb (6) (b) |Record connecting ,

Rod ID No. " Data" Sheet i..

14, sheet 2 / /, , _

4. 28.. lb (10) (b). . . , ,

Ensure Gaps Staggered >

Por Piston .

!
._., _.

Piston 1R / /_ ,

Piston 2R / /. .

Piston 3R / / >

' ~'

..;;T .Piett.a. 4R ,; .. .*
. _ .: 4 .. . . .. .. .. .j

.
.. ....., .o . ..

[V
,

%
.. Piston SR / /. . . _ .

Piston 6R / /

~ 31ston 7R / /

~ ''

. Piston SR / /.. ..
_,_

.t

4.28.lb(11)
_ _ _._ Cylinder 1R Piston &

. ..

Rod Installed / /

_ Cylinder 3R Piston &...

Rod Installed / /

Cylinder 3R Piston &
Rod Installed / /

_ _... cylinder 4R Piston &. . . .

Rod Installed / /
.

..,, Cylinder SR Piston & *
,, ,

Rod Installed / /,,.

!' ) _. . . _ . ..

,
,

_

? . . . - .

*
- 70 EMS

, - -. - - - . _ _ . . . .



,.,.~m...... rm u.vr. -1~.

[ft A4 *
VEGP 28713-1 364 Cf 391

*/PU10
.-

|

|,
'

Sheet 43 of 70.

PROCEDURE HAINT. HOLD QC
-') STEP DESCRIPTIQ1{ INIT/DATE E}1}{T INIT/DATE

' > (Yec/No)

Cylinder 6R Piston &
Rod Installed / /

Cylinder 7R Piston &
Rod Insta.''eG / /

|

Cylinder BR Piston & I

_
Rod Installed / /

4. 20. lb (12 ) (a)
,

Inspections of Section i

4.19.2 Complete for the l
Following Bearingas '

No. 1 Top Connecting
,

Rod Bearing / /

No. 1 Bottom Connecting
. Rod Bearing / /_ . . . .

.. No. 2 Top connecting-_

.* 3 - "- -..

b Rod Bearing / /
,

f, ._

No. 2 ffotton Connecting
__,_ Rod Bearing / /,_. _ ,

No. 3 Top Connecting
Rod Bearing / /,

_

No. 3 Botton Connecting
._ _ ..._ Rod Bearing / /

'

No. 4 Top Connecting
. . .. Rod Bearing / / .

No. 4 Botton Connecting
Rod Bearing / /'

No. 5 Top Connecting
. . .. .___ Rod Bearing / /

_

No. 5 Bottom Connecting
, . _ _ . Rod Bearing / /

.

f"

~|
,

.

em . 44 -

_
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,,

neoCsouRs .

myIJgt( IMIT/IMLTs POINT IMIT/DATE
NAINT. nolo oc

O sYmp

(Yes/No) i

No. 6 Top Connecting
Rod Bearing / /

, _, ,_

No. 6 Bottoe Connecting
Rod Bearing _ / /

No. 7 Top connecting
. Rod Bearing / /

..-.._. -, , _

No. 7 Botton Connecting
Rod Bearing / /.

No. 8 Top Connecting
Rod Bearing / /

No. 8 Bottua connecting *

' ~~ Rod Bearing / /

4.28 lb{12) (b)--. . - - - . . . hue Wat he Top
C o n n e c t i n g R o d B e a r i n g ;.- .

.. ... . .
. . . . , . .. -

. .. . -

( Shell is not Marked
. . . . . . .

*BOTTON ONLY"I

No. 1 Top Connecting
--- -- Rod Boaring / /

-- .

No. 2 Top Connecting
-- - . y , , ,

. . . .

No. 3 Top Connecting
. -- - - y ,g , ,

.--.

No. 4 Connecting
. . . . .. =~.. my , ,

No. 5 Top connecting
Rod Bearing. / /

, = . .
....... .No. 6 Top Connecting-

y ,$ ,. ,
_

No. 7 Top connecting
--.. ~ Rod Bearing .

.
.

. _ . . _

/ /

No. 8 Top Connecting,

Rod Bearing / /
-

,_

-

. . . . . . .. . . . . . - _ . . , -

. .

-9.m.. fr ey .. -c-- ,-,---r-w,-ev4y 75ya- " y-arey,w!'va'-* vvw yW t+ sp e- wevp'-T "9' W7=7 7-v*w='ut'-D'eup-D''8F'' ' - -T * W *'e9-4W4'--w..-- . - . ,7
-
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Sheet 45 of 70-

PROCEDURE MAINT. HOLD QC
STEP DESCRIPTION INIT/DATE POINT INIT/DATE

(Yes/No)

4.28.1b(12)(c)
Ensure Crankpin is clean
and Free of Burra for the
Following Crankpins

No. 1 Crankpin / /

, . No. 2 Crankpin / /

_.____..,..No . 3 Cra.nkpin / /, _ _ _ ,_,,

.,.No. 4 Crankpin / /, , _ . _

.,_No. 5 Crankpin / /, , _ ,

*
No. 6 Crankpin / /, . _ ,_,_..

No. 7 Crankpin / /__ _ , , ,

~

___..__._.No. 8 Crankpin / /, . . ,

., . . . . , , , . . . ....c... . . . . . . .
. .

[ . 4. 28. lb (12) (d)
.

N Connecting Rod Bearing
__,_,.... Cylinder 1 Installed / /__,

~~

Connecting Rod Bearing
_,,,_ ,_ Cylinder 2 Installed / /. _ . , ,

Connecting Rod Bearing
_

.,__ Cylinder 3 Installed / / ,__

Connecting Rod Bearing
,,,_,,_ Cylinder 4 Installed / /__

Connecting Rod Bearing
cylinder 5 Installed / /. . , _ , ,

Connecting Rod Bearing
_.,,_ ,, Cylinder 6 Installed / /, , . , , ,

~

Connecting Rod Bearing
_. cylinder 7 Installed / /. , , , , __

Connecting Rod Bearing *

Cylinder 8 Installed / /

)
.

-\
|
|

.. ..
,

. , _
..-
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Sheet 46 of 70-
.

PhDCEDURE MAINT. HOLD QC0 sm nascRIPTIOl( INIT/DATE POINT INIT/DATE
(Yes/No)

4. 28. lb (12 ) (e)
Record Bearing ID No.
" Data" Sheet 18, Sheet
1 */ */

4. 28. lc (5) (a)
Record ID No. for

.. Piston on " Data" Sheet. . . .

17, Sheet 1 */ */
'

,,

' 4.28'.lc[5bb)
Record ID No. for

, , , , , ,,

connecting Rod on
." Data" sheet 16, Sheet, , , , .

2 */ */
.

4. 28.1c ( 9' ) (b)
Ensure Ring Gap

,, , ,,

Staggered for Piston
*

.m . . .. Piston 1L<<. *
' '

. . . . . .- "'/'' ' < - '' /- ', . .

i O< ...
.

.

Piston 2L / /
,

' ' ' ' ~
' Piston 3L / /

,

Piston 4L / /, _ , , , ,

Piston SL / /

- - ~-~

Piston 6L / /
-_

'Piston 7L / /._ . . , __

Piston SL- / /

4.28.1c(10)',linder IL Piston &cy
,, Rod Installed / /._, _ _ ,

Cylinder 2L Piston &
Rod Installed / /

Cylinder 3L Piston & *

._ _R.od Installed. / /

(G * Document on Referenced " Data" Sheet
.

.

..
,

I
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Sheet 47 of 70 :.

PROCEDUF.E MAINT. HOLD QC !,,

| ') STEP DL|lCRIPTION INIT/DATE Egl.lfT INIT/DATE I

'd
(Yes/Ho)

Cylinder 4L Piston &
_ _ Rod Installed / /

Cylinder 5L Piston e
Rod Installed / /

Cylinder 6L Piston &
_ _. . Rod Installed / /

Cylinder 7L Piston &
, ,

_ _ _ _ ,_ Rod Installed / /

Cylinder 8L Piston &
... Rod Installed / /

__

4. 28. lc (16) (b)
.

Connecting Rod Bolt Length
Measured " Data" Sheet

_.. . ... 16, Sheet 8 */ */....

'"

4.28.10(16)(d) * . . ' .. ... o'- ' *.- - - . .- .. -
\; .X Connecting Rod Bolts *

'J Torquad " Data" Sheet 16,
__ . _ . ,. Sheet 8 */ */

4.28.le(18)
Safety-Wire & Cotter Pina
Installed on cylinder
1 Connecting Rods / /

4

Safety-Wire & Cotter Pins
Installed on cylinder

,

2. Connecting Rods / /

Safety-Wire & Cotter Pins
Installed on cylinder
3 Connecting Rods / /

Safety-Wire & Cotter Pins
Installed on cylinder
4 Connecting Rods / /

Safel;y-Wire & Cotter Pins
Installed on cylinder *

5 Connecting Rods / /( '..
(jj * Document on Reforenced " Data" Sheet

!

.

G e fugts6e

'
N|3445
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PROCEDURE MAINT. HOLD QC'

( MTU DEscRn TION INIT/DATE POINT INIT/DATE
(Yes/No)

safety-Wire & Cotter Pins
Installed on cylinder~~

6 Connecting Rods / /

Safety-Wire & Cotter Pins .

Installed on cylinder
7 Connecting Rods / /

~" ~ ~~~

5afety-Wire & Cotter Pins
Installed on cylinder

i

j 8,. Connecting Rods / / !

_ ___

4.23.1c(19) _ :All Tools Removed From i' ' ''' ~
'Crankcake / /

. ?

4.28.2a(2) Mead studs Torqued / *

Stud Frea Length
Neasured " Data" '

- - - -' ~ '''theet 9, sheet 5 */ */
*

*.. .. . . . . . . . . . . . . . , , . . ....s.. . .. . .,...s... .- .. ... . .

(p# 4.28.2d(1) Cylinder Head ID No.
V Recorded " Data" Sheet

9g Sheet 1 */ */
'

-
_ r

4.28.2D Cylinder Head 1R
Installed / / .

Cylinder Head 2R
- --" -

Installed / /

Cylinder Head 3R
Installed / /

- _. --

Cylinder Head 4R
Installed / /-,

Cylinder Head SR ~

Installed / /

- Cylinder Head 6R
- - ~ 1nstalled / /

_ . . _ . .

Cylinder Head 7R~ *

..
-

Installed / /

q ...

- - . - . n . e ,e r e n c e d . t . . . h . e t ;
?

. -ent
.

.

e, e= * * * = -~ wa*+* g

, , , . . . . . , , . . , _ . _ sm . _ . _ , - . , . , _ _ _ _ . . , - _ . . , . - . _ , _ . . _ _ , _ . , . , . , , . . , . , _ . - _ _ , . _ . , . - - . , , - , _
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PROCEDURE MAINT. HOLD QC

0'
..

ST1tP DESg)t1PTION D(7.T/ BATE POINT INIT/DATE
(Yes/No)

Cylinder Head SR
._. _ Installed / /

Cylinder Head IL
Installed / /

Cylinder Head 2L
..._... . Installed / /

_

Cylinder Head 3L
._ ._.__ Insta11ed / /.

_ .. _

Cylinder Head 4L .

. .... Installed / /
_

Cylinder Head SL '

__ _. Installed / /,, ..

Cylinder Head 6L
"

-Inste.lled / /
-

(Q'
. .- . . . . . . . . . . . . . . . . i .. . t .. , . . . s .,

. . . . . ..

Cyl. inder Head 7L
b ., ..__. ._%nstalled / /

. . .

- Cylinder Head 8L
_ _Insta11ed / /__,

4.28.21 Cylindent Head Nuts
Torqued ' Data" Sheet 9,

__._____ Sheet 5 .__/ */-*
. _

4.28.2k Intake Elbow Torqued
" Data" Sheet 22, sheet

'

~ ___3.and 3 */ */___

4.28.21 Exhaust Elbow Torqued
" Data" Sheet 22, sheet

, ,
,4 - */ */

4.28.2m Jacket Water Piping
Torqued " Data" Sheet

. .22, Sheet 6 */ */
_ _ _ . _.

.

* Document on Referenced " Data" Sheet- , ,

,

I
*

_

e --

._. , -, , , . - , . _.
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Sheet 50 of 70 !.

PROCEDURE MAINT. HOLD QC
'

| ') - STEP DESCRIFTION INIT/DATE POINT INIT/DATE
'

(Yes/No)
' -

4. 28. 2 (m) (3)
Tighten Jacket Water
Piping Dresser Couplings

Cylinder 1R / /

Cylinder 2R / /
.

Cylinder 3R / /

Cylinder 4R / /-. . - - - -

.

Cylinder 5R / /

Cylinder 6R / /
,

--. . Cylinder 7R / /

Cylinder 8R / /

rCylinder~ 1L- ' ''- *- / /
- - -

/ - Cylinder 2L /
_

/---

Cylinder 3L / /
_ _ _ _ . .

Cylinder 4L / /,

Cylinder 5L /
_

/
.-

Cylindar 6L / /

Cylinder 7L / /
.

__ __ . _ _ _ _ . . . .

Cylinder 8L / /

4.28.20 Air Start Piping
Torqued aData" Sheet
22, Sheet 7 */ */

_. .. --.---

.

* Document on Referenced " Data" Sheet
, s,

,

(-
_

. ._. . _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ . _ _ _ . _ _ - .__ _ _ _ . _ .
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Sheet 51 of 70 I-

PROCEDURE MAINT. HOLD QC
; ) STEP DESCRIPTIQ}{ INIT/DATE POINT INIT/DATE
"

(Yes/No)
4.28.20(3) Tighten Air Start

Piping Dresser Couplings:

Cylinder 1R / /

Cylinder 2R / /

Cylinder 3R / /._ _ . . _

._ __ .___
. Cylinder 4R / /

. Cylinder 5R / /_ . __ _

_ _
Cylinder 6R / /

'

Cylinder 7R / /_ _

_

. Cylinder 8R / /_ . _ _ . _

-

.,. . . . . .
._._ .. Cylinder 1L / /

. > u .. ... ..... .. . .. .. ,

k(. ' .. . Cylinder 2L / /)
n/

. . _ _ _

_ _ _ . ._ _..
Cylinder 3L

_ / /

__ __
_ Cylinder 4L / /

_ _ _ . . .
.. Cylinder 5L / /

....___. cylinder 6L /
_

/__

__ _ _.__ Cylinder 7L / /_ _ _ _ _ ,_

. _ _ _ .
__ _.__ Cylinder 8L / /

4.28.3b Install New Valve To
Head Gasket

. ____ . 1R / /_ . . . . .

| .. _. ._ _._ .__3 R / /

_ . _ _ . . .. _. 3R / /

|

4R / /
, ,

,

t ?

~'up

_

>

1 . ._ ._

WWade
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Sheet 52 of 70_

PROCEDURE MAINT. HOLD QC--s

( ) STEP DESCRIPTION INIT/DATE POINT IjilT/DATE
*

xs (Yes/No)
5R / /_

6R / /

7R / /

8R / '/

.. .. ,__. .

IL / /- - -

2L j /
.. -

3L / /
. _ . ._ =

4L / /. .
. .

SL / /
_ _. . . . _ _ . . . .

- 6L / /

_. e "- . ~ . ~ ' "~7 3
- '

. . t.s. . . . . .. y j. .

i&_ -. .._ _.. . .

W SL / /
. .. _ . ..

4.28.3d Air Start Valve
.._.---. Capscrews Inspected. .

'* Data" Sheet 22,
. .._ - . Sheet 5 */ */

4.28.3f._ Air start valve._ ._

capscrews Torquod
" Data" Sheet 22,
Sheet 5 */ */

. . . .. . . . - ---

4.28.3g Air Start valve
Capscrews Retorqued
Every 8 hours of
Erigina Operation
".. . .-. Data" Sheet 24 */ */. . .

_ _ ,

- ,____.
- .. .

.. .._ - .- -

.

. . __ ... .

7'~'s . * Document on Referenced " Data" Sheet
L_l.)

.

MM-.O u.m-- =a- -- a m a ,,- mmm
so w
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'% Sheet 53 of 70
PROCEDURE MAINT. HOLD QC

~

Q()
STEP DESCRIPTION INIT/DATE POINT INIT/DATX

(Yes/No)

4.28.4g Subcover 1R Installed / /
*

,
__

Subcover 2R Installed / /_

Subcover 3R Installed / /

Subcover 4R Installed / /

. Iq _ , ______ Subcover 5R Installed / /
-

j __,Subcover 6R Installed /
._ ,_ /__ _

t.

__ Subcover 7R Installed / /__ ,

___,__,,Subcover SR Installed / /_ _ , ,

.

._, , Subcover IL Installed / /,_

__,___,,,Subcover 2L Installed / /_

.2_

_;,,. _. ..,,Subcover 3L Installed / /,

,.. , _, .Subcover 4L Installed /
__

/

.______Subcover 5L Installed / /_ _ , _ ,

._._____Subcover 6L Installa.d / /_ _ ,

Subcover 7L Installed / /_ _ , . ___,

_,___ _. Subcover 8L Installed / /| . . _ _ _

; 4.28.41 Subcover Bolts Torquod '

'

" Data" Sheet 22, Sheet
j. 9 */ */_,

4.28.4o , Rocker Arms Torquad / /

4.28.6 Engine Internals
_. Inspected / /__

4.ht.7 Return Side Of Lube
oil Sump Tank Checked

.

,___,,__And Cover Installed / /_ , , _

* Document on Referenced " Data" Sheet

O'').
.

,

*e ** **

. . - - -.
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1

* '.S Sheet 54 of 70.

PROCEDURE MAINT. HOLD QC
(~_ ') STEP DESCRIPTION INIT/DATE POINT INIT/DATE

"

'sJ (Yes/No)-

4.28.8 Lube Oil System Filled / /

4.28.10 Gear Train Luhe Oil
Spray Nozzles checked / /

4.28.11 Crankcase Side Covers
Installed And Cap Screws
Torqued / /

4.28.12 Gear Train Inspection
._____. Complete / /.

.

4.28.13a . Gear Inspection Covers. ..

Installed and Bolts
_____ . . _ . Torqued / /. __

.

. . 4.28,13b(3)

Jacket Water Adaptor
..__ Plate Torquad -_ _. _ . . _ . _..

" Data" Sheet 22, Sheet
. 10 */

s
_ /t. . . -----, . . ... .

(_j'' 4. 28.13b ( 6)
Jacket Water Pump
" Data" Sheet 22,.

3heet 10 */ */
. ._ . . . . . . ._.

4.28.13b(9)
_____ _ Jacket Water Pump. _

Suction Piping -
"...______ Data" Sheet 22,..

Sheet 10 */ */_,

4.28,13b(10)
. __ Jacket Water Pump

Discharge Piping -
Data" Sheet 22, 5"

Sheet 11 */ */

. 4.28213b. Jacket Water Pump
Installed / */

-_ _ .. ._ .

(~~'s, * Document on Referenced " Data" Sheet
'}

_

m ee 9 - w - - e. .n wa -eame .ee .
. .
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*% Sheet 55 of 70,

PROCEDURE MAINT. HOLD QC |
~

O BTU DESCRIPTION INIT/DATE POINT INIT/DATE '

(Yes/No)

4.28.13c(3)
Lube oil Pump Adaptor
Plate Torqued " Data"
Sheet 22, sheet 11 */ */

4.28.13c(5)
IAabe oil Pump
Torqued " Data"
Sheet 22, sheet

_ _ ._. 11 */ */_ _ .

4.28.13c(6) '

Lube oil Pump
Discharge Piping -
" Data" Sheet 22,
sheet 12 */ */

'

4. 2 8.13c (8)
Lube oil Pump suction

._. - ~ - ~

Elbow " Data" Sheet
..

....22,. Sheet .12. */ */. .. .. .

h- _

QF 4.28.13c IAabe oil Pump
._ Installed / /

.

, , . , _

r'~

4.28.14 Canshaft Inspection
. ,. _ Complete / /_ ., ..

4.28.15 Governor Drive Inspection
C.omplete / /___

-

4.28.16c(1)
New Coupling Element *

. _.. _.._jtamped "n" */
_ */. _ . , _ . .

4.28.16h Governor Drive Flexible
Element Torque " Data"

"

Sheet 13,- Sheet 4 */ */

4.28.179- Governor Base-Torqued '

" Data" Sheet 13, Sheet
.

,_
.

. 5 */ */

.

[. * Document on Referenced " Data" Sheet>

k)r_
-

.

..-

eu .ea m

- . _ _ _ . _ . . - . . . _ . . _ . . . _ - . . . _ . . , . . . . . _ . , _ . . ._..... _ _ _ _.__.. _ . . . , . _ _ . . .._._.m._ . . . _ . , . . , _ . _ , , ,
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( ),'
' Sheet 56 of 70.

_

PROCEDURE MAINT. HOLD QC
STEP DESCRIPTION INIT/DATE POINT INIT/DATE

(Yes/No)

4.28.171 Ensure nothing has
fallen into Governor
housing / /

4.28.17j Governor Housing .

Inspection Cover Torquad -
" Data" Sheet 13, Sheet 5 */ */

4.28.17k Governor Booster Torquad
"._ Data" Sheet 13, Sheet 5 */ */_

4.28.17t Governor Flushed / /

4.28.17u Governor Filled
With oil / /

4.28.18 ~ Accessory Drive Inspection
Complete / /

4.28.19a(4)
~~

_.,
,,,0.S. Governor Drive to, .,,.

Adaptor Plate Torque
'

" Data" Sheet 14, Sheet 3 */ */
~

~~ .28.19a O.S. Governor Drive4
coupling Half Installed / /

~~~~4.28.19b(5)
0.S. Governor Drive
Coupling Shield Torqued
" Data" Sheet 14, Sheet 3 */ */

4.28.19c(3) '

0.8. Governcr Drive /__ , _ . . _

Adaptor Plate Torqued
" Data" Sheet 14, Sheet 4 */ */

4.28.19d Magnetic Pickup Wiring
Connected / /

4.28.19e O.S. Trip Vent Valves
0-rings / valves replaces / /

* Document on Referenced " Data" Sheet .

('(hb:3
.

.

%

_ . _ _ _ _ _ _ - _ - _ _ _ - - - _ - - _ - - .
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Sheet 57 of 70
PROCEDURE MAINT. ~ HOLD QC( __ STEP DESCRIPTION INIT/DATE POINT INIT/DATE(3! (Yes/No)
4.28.19h Lube Oil Line to

Turbo / Rocker Arm
Header Torqued " Data"
Sheet 14, Sheet 5 */ */

4.28.20d Fuel Injector Nuts
Torqued " Data" Sheet
22, Sheet 8 */ */

4.28.20e Fuel Injector Nuts
Retorqued Every 8
hours of Engine
Operation Until no
change is observed.
" Data" Sheet 25,
Sheets 1 and 2 */

_ */ -

4.28.21h Record Fuel Pump
Serial No. " Data"
Sheet 10, Sheet

.1. */ */, . . -. , .
. .

,

73
( k 4.28.211 Fuel Pump Nuts
'~'

Torqued " Data" Sheet
10, Sheet 1 */ */

4.28.21m Fuel Pump Nuts
Torquad " Data" Sheet
10, Sheet 1 */ */

.

4.28.22b Cylinder 1R Valve
clearances Adjusted / /

Cylinder 2R Valve
,

I
_ ,

Clearances Adjusted / /

Cylinder 3R Valve
Clearances Adjusted / /

Cylinder 4R Valve
Clearances Adjusted / /

.

Cylinder 5R Valve
__, Clearances Adjusted / /, ,_,

'

* Document on Referenced " Data" Sheets,-s

\
's

.
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+ * Sheet 58 of 70
PROCEDURE MAINT. - HOLD QC

STEP DESCRIPTION INIT/DATE POINT INIT/DATE
(Yes/Ho)

Cylinder 6R Valve
Clearances Adjusted / /

Cylinder 7R Valvo
clearances Adjusted / /

Cylinder 8R Valve
clearances Adjusted / /

_

.

Cylinder IL Valve
clearances Adjusted / /

Cylinder 2L Valve
clearances Adjusted / /

Cylinder 3L Valve .

Clearances Adjusted / /

Cylinder 4L Valve
Clearences Adjusted / /

.. . .. w . .
.., ,

Cyl'inder 5L Valve
' ||he' Clearances Adjusted / /

_
.,_ _ Cylinder 6L Valve

Clearances Adjusted / /

Cylinder 7L Valve
clearances Adjusted / /

Cylinder 8L Valve
.

Clearances Adjusted / / _

4.28.22d Tools Removed From
_

_ Engine / /

4.28.22e Cylinder Huad
Covers Installed / /

4.28.26 Jacket Water System
Check For Leaks / /

4.28.27 Chemistry Department
Informed Jacket Water .

" ~ ~

System Filled / /

(' &
't

' * Document on Referenced " Data" Sheets
_
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'*' Sheet 59 of 70,,

PROCEDURE MAINT. HOLD QC.,

('_.'I ,,,, STE P DESCRIPTIQH INIT/DATE POINT INIT/DATE
Li (Yes/Ho)

4.29.1 Fuel Pump Linkago And
Bearings Lubricated

Left Bank / /
Right Bank / /

4.30.1 Governor Control Cross
Shaft Lubricated / /

4.30.2 "Hein" Rod Ends checked
_ __ ....___. And Lubricated / /

4.30.3 Cross Shaft Ctacked For
. _, _.__ ... Loose Parts / /

4.31.4 Crankcase Vacuum Fans
'cleaned And Checked

Left Bank / /, , _.

Right Bank / /.__ .

4.31.5 Crankcase Vacuum Fan
Motor Bearings checked.

. _ _V 'N
~~

Right Bank / /

Laft Bank / /

O- ..,, _,

4.31.7 Crankcase Vacuum Fans
Installed

Left Bank / /.. _. _ . . _ _ _ . . ,

.. . . _ _ . ..
Right Bank / /

I 4.32.1 Barring Device Air Filter
. . _ .

. Replaced / /
_

4.33.1 Air Distributor Air
'

Filters Cleaned or
Replaced

Left Bank / /~

Right Bank / /

4.33.2 Air Start Admission Valve
Strainers Cleaned

Left Bank / /

i _~ ' l_._-~ Right Bank / /
~

.

,

! i, '
~,y_

_ _ _ _ . .

r m .s .

__
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*'% Sheet so of 70.' ~

PROCEDURE MAINT. 50!& QC |
O STEP DMSCRIPTION IMIT/MTE POINT IMIT/MT4 ,

(Yes/No) ;

4.34.2 IntakeAikFilter011
Reservoir Cleaned ,_,,, / / !

4.34.3 Intake Air Filter 011
Reservoir Filled With
oil / / ,

e

4.35.1 Foundation Checked For
Breaks In Grout / /

'~~4.36' Air Compressor No. 1
~

Intercooler Fins
cleaned / /~ ~' ~ ~ ~ ~ ' ' ~

Air Filter checked /
Replaced / /
Compressor oil |

'

Changed / /~ ~~~~~ ~ ~

"'~' Belt Tension checked / /
~~ ~ ' ~Pulley Bolts / Screws

Tight / /
- -,

,
.

, ,

Air Aftercooler No. 1 *

j [
' ~" "

Fins cleaned / /
-

,
, . . . , ,_

Air compressor No. 2
Intercooler Fins
Cleaned / /~'- -~'-

Air Filter Checked /. . . ... - -- - --

, ,

compressor oil
changed / /-

- _ _ _ _ . _

Belt Tension Checked / /
Pulley Bolts / screws
Tight / /.

' Air Aftercooler No. 2
t

~ ~~ ~"

Fins cleaned / /

\

*. , . . - .

ggen. ,ggespe g 4WDN het h N4

4

l .

-

.

-

i

_ ... . _. .. - . -- -

noses '

'

- .- ... -- -
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Sheet 61 of 70
PROCEDURE MAINT.' !!OIE QCSTEP DESCRIPI' ION INIT/DATE POINT INIT/DATE) (Yes/Ho)
4.37 Air Dryer No. 1

Moisture Traps
Serviced / /
Condanner Fins ~

Cleaned / /
Dev Point Checked / /

Air Dryer No. 2
Moisture Traps
Serviced / /_ _ _ _ _ ._.

Condenser Fina
, _ _ . Cleaned / /

Dew Point Checked / /_ _ _ . . . .

4.38.1 Generator Vibration
Data Taken / / *

4.38.2 , Generator Cleaned / /

. , 4.38.3 . _ Generator Maggered / /
-

,, ., ... .. . . . .. .. . . . .. . . . . . . ,

m 4.39.1 Generator Pedestal Bearing
0
_v __ . Flushed And Refilled / /

'

j

4.39.2 Generator Pedestal Bearing
__ Housing Cleaned / /, .

4.39.3 Generator Pedestal Bearing
Insulation Checked:

Bearing Housing To
Shin / /-

_ ,_ . . _ . _ .

Pedestal To Shin /
,_

Bearing Housing Bolts:
___

/_ _._ . _ . . . . .

No. 1 / /_ _ ._ . . _ _ . _ _

No. 3 / /
\

. No. 3 / /
No. 4 / /

.

4.40.1 'tCP Cleaned / /
_

I

4.40.2 ...EQP Wiring Checked / /
.

4.40_3_. ECP Tubing Checked / /
4

'',x

LLs
.

_

NG M G.D
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VBGP 38713-1 / / /* 383 Cf 391
.

,' Sheet 62 of 70.. ,

Ple0CIDURE MAINT.~ 5014 QC'" ' " ' ""'''''' " '"'''"''' " " " ' ' "'''' ^''
CJ

=

(Yes/No)

4.40.4 Filter, 0-rings And
Gaskets Replaced In ECP
Regulator / Filter _ / /

4.40.5 ECP Circuit Breakers And
Contact Blocks checked / /

_

4.40.6 ECP Valves Checked / /

4.40.7 ECP Relays, TB's And
~'~' '$ witch Contac,ts Checked / /

- '"

~4.40.8~" ECP Solenoid Valves
~

'~ Checked For Leakage / /
--

4.40.9 ECP Functional Tested a

~ '

Completed / /
,

~

'4.41.1 GCP Cleaned / /

~

-4.41.2, ,'GCP Wiring Checked / /,

h**4.41.3 GCP Wire Insulation
'' ' Checked / /

4.41.4 GCP Relay Contacts
. ..

- . yyg , , ,

8.41.5 GCP Voltage Regulator
Potentioineters checked / /,

.

~ -- 4. 41. 6-- ~GCP Circuit Boards
-. .. . - gm......

, ,,

*~~~4.42.1...~~.P6el 011 Duplex Filter
. ..

' '

' Bast Filter (Yes/No) / /

West Filter (Yes/No) / /

'"4 . 4 2 .'la Take Filter to be Replaced
out of Service- / /. ._. - - - -

4.42.lb Fuel Filter casing
.-. -.~ Drained / /

. .

A

'

.

... -- . - . . - . - , .

. . - _ _ . - . ~ . . - . , , - - . . . . - - - - ., - .- - - -
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.' Sheet 63 of 70
~

,- PROCEDURE MAINT. HOLD QC
') STEP DESCRIPTION INIT/DATE POINT Il{IT/DATI
J (Yes/Ho)

4.42.lb(2)(b)
MWO Written if
Valve Leaks Dy / /

4.42.lf(1) Record Nature of Haterial
Caught in Filter in
Comments / /

4.42.1h Clean Casing and Center
.___ Tube / /

._

4.42.1h(1) Install Drain Plug / /
_ ,,

4.42.11 Install Center Post .

O-Ring and Center
Tube Asaembly / /

*

._ . . . . .. .

4.42.1j... Install Filter Element / /
.__

4.42.1k(3) Install Casing-to-
.. . . Head Gasket / /

/ T

t f"' ' 4.42.11 Install Center Post Nut
. And Gasket / /

_._ . .

.

4.42.11(1) Torque canter Post
Nut / /

._ _
- .._ _4 . 4 2. tin _ ,._U-Bolt Installed / /

4.42.10 Open Day Tank -

. _..._ Isolation Valve /
. . . _ _ ,

_

/

4.42.1g Vent Fuel Filter and
Take Filter out ofi

.. Service / /
. , . , .

4.42.1r Install Vent Plug / /
,

4.42.1s(1) Record and Claan Filter
Differential Pressure

Psid / _
/

. _ . . . _ . .. _ _ _ _ .

4.42.lt Check Filter for *

_ _ ._
_ . Leakage / /

)*,'

_g
.

. . . =
,
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*3 Sheet 64 of 70-
-

w. PROCEDURE MAINT. HOLD QC..

( ) STEP DESCRIPTIO}{ J.MIT/DATE EQJ1(T INIT/DATE
''

(Yes/No)

4.42.lu Return Filtar that van
Replaced to Standby / /

4.42.1v Backfill Fuel Oil
Headers If Required / /

4.42.1v(1) Perform Engine Start
Prior to Returning Engine
to Operable Status / /

~~ ~~'

Fuel Oil Duplex Strainer4.43.1
Cleaned
North Strainer (Yes/No) / /

South Strainer (Yes/No) / /

*

4.43.la Take Strainer to be
Cleaned Out of Service / /

4. 43. lb (2) (b)
MMO written if Valve

, < Leaks.by / /
-

.
,

) .

'#' 4.43.lf Clean Strainer Element / /

~

4.43.1g Clwan Strainer Housing / /

,
, 4.43.1h . Install Strainer Element / /.

,

_
,,,4.43 11. _ Install Strainer Housing, / /_

'

4.43.1j Torque Housing Nut / /-

~ ~ ~ - I'natall Support Bar4.43.1k
and Bolt / /

_

4.43.11 Open Day Taid
Isolation Valve / /

4.43.1o Fill Strainer with
Fuel Oil / /

4.43 1_q _ Check Strainer for
_, .

Leakage / /

4.43.1r Return Strainer that,,

( \ vas Cleaned to(g Standby / /
,

. . . . - .
,MS
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'"') Sheet 45 of 70 I*

PROCEDURE 30 LINT. BOLD QCBTD DESCRIPTION IMIT/MTE RgIMT IMIT/DATE !

(Yes/No) !
-

4.43.1s Backfill Fuel 011 .

Headers-If Required / / '. ,,

4.43.1s(1) Perform Engine Start ,

Prior to Returning
Engine to operable
status / -/

,

4.44.1 Air tutterfly valve
shaft Greased

.. . Mft Bank / /. ....

.
Right Bank / /, . , , .

4.44.2 Air tutterfly valve
Imoking Devices Tight

_ Left-Bank / /
,

Right Bank / /,

4.45.1 The Following Instrumentation '

Eas Been Checked
~

_ , . ., . . . . .. . . .
. ,.

4.4f.la GCP Meters / /,_

_ _ ;. 4 . 4 5 ._1b - overspeed Trip Vent Valve / / .

_
,

4.45.1c ECP Tubing /- /

,,,4.45.1d_ ,ECP space Beater / /
'

.

.

4.45.le' Lube oil sump Tank
. ___., Level Switch / /

,

.-

_4 . 45._1f__,__Eghaust Thermocouples / /
'

,

,4.45.1g. Engine Trip switches / /

4.45.1h. -J.,W. Beater Thermostat / /

'4.45,.11 L.O.-Beater-Thermostat / /
_

.
4. 4 5.1j _ ,,, L.,0. Filter dP Gauges / /. .. .

4.45.1k L.O. strainer dP Gauges / / -

O.m
.

-

4 ING dimutum e , -

. - - - - - . - _ . _ . _ , . . . _ . _ . . . _ . _ _ - . . _ _ - , - - . , . _ _ . , - , . . _ . - . - . . __ _ . - _ . .
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'T Sheet 66 of 70*
-

. PROCEDURE MAINT. HOLD QC
. STEP DESCRIPTION INIT/DATE POINT INIT/DATE

(Yes/No)

4.45.11 AirhteceiverPress. *

. Gauges / /

4.45.1m Air Receiver Press.
Switches / /

4.45.1n overspeed Air Regulator / /

.

4.45.lo STOP/RUN Valve Air
Regulator / /

''"4.46'.3. !Yuel Oil Systam
Backfilled / /,,

4.46.4 Lube 011 Sump Tank
.

. _. Level Checked / /,

~ ~~

4.46.7 Syst.am Valve Lineup
Complete / /

4.46.8 Air Butterfly valve - -
.

_ Movement checked. _ . , _.~
Left Bank / /

. Right Bank / /_.

, _ 4.46.9 Shutdown Cylinder Checked
For Leakage /

_
/

' ~ ~4.47.5"'' Engine In IDCAL and
~

MAINTENANCE / /,

4.47.2d ~ 5 sponse Time For Air'~~

,

__Rgtterfly Valves
~

Left Bank sec / /
...Right Bank sec / /. ..

4.47.2e Response Time For
Shutdown cylinder

sec / /,

___ __4.47.4a on. IDCAL Control / /.

4.47.4b In MAINTENANCE NODE / /
,

O
d .

.1

..
,

_ - - - _ - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - "_-
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PROCZDURE MAINT. HOLD QC,.

( ) STEP DESCRIPTION INIT/DATE POINT IHIT/DATE i

(Yes/Ho)
4.47.4c 'DC Breaker in Control |

Panel open / / |...

l

4.47.4f Settings Recorded, |
"As Found" DROOP / /

SPEED / /
IDAD LIMIT / /

l

4.47.4g Puel Rack Cylinder
_ __. ..._. _.Extandad / /,_,

4.47.41 Cylinder Head Cocks !
. Closed / /_ . . .

4.47.4o(5) Engine Response
.

__ Satisfactory / /
_

4.47.4t Governor Setting
Recorded "As Left*

DROOP j_ /.. . . .

SPEED / /
'- . .

/ 1 ~ IDAD LIMIT / /up g
, , ._

4.47.4u,__ Knobs Sealed k / /

,_4.47._5a. _ Chart Recorder Connected / /

4.47.5b overspeed Setpoint
.__ ____ _ _. _ Checked / /.

'

4.47.5c Chart Recorder
. Disconnected / /_ . , , , .__ ,

4.47.6a Diesel Generator Aligned
. for IDCAL Start / /, ,, _.

| 4.47.6e Run Engine At 300 rpm
for 15 Minutes and

_ .. .. Inspect / /

4.47.63 Inspect Engine Internals / /

4.47.6p Close DC Breaker In
Generator Control *

Panel / /
( '\ t
't

_ _ _ .
,

DM$

.. - _ _ _ - _ _ _ _ _
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PROCEDURE MAINT. HOLD QC |

.n} - STEP DESCRIPTION INIT/DATE POINT JNIT/DATE
.

(C (Yes/No)

4.47.6r Run Engine at 20%,
1 hour / /, .

4.47.6x Iiispect Liners / / 1

!

4.47.6y Inspect Pistons / / i
-

4.47.'6s Inspect Rocker Arms
and Injectors / /

4. 47. 6ae '~~$ tun Engine at 35 % , |
~~

1 hour / /

4.4i.6ff "Run Engine at 50%,''

2 hours / /
,

4.47'~6gg 'Run Engine at 75%,
~ ~

2 hours / /

4.4.7_.6ht .,Run Engine at 25%,
. L, ,

._: .__.1 hour ' " '- /' /
'-. . .

. _ ,D
.. . _

'!

V" ~

4.471611''Run Engine at 100%,
._._..

.;t hours / /
_ _,.

~_ _.
4.47 fij._Run Engine at 110%,

15 minutes / /

4.47.6pp _ Perform Crankshaft
Web Deflection / /,

4.47.6gg..,, Perform Crankshaft
,

Thrust / /

,,.
_, 4.47,y.6.se Mainspect Liners, Pistons,

Rocker Arms and
Injectors / /

,

_ _ _ . .._ _4.47.6tt Replace Crankshaft
- -

fide Covers / /

'-~~~4.47~6W Take Cold Compression / /

4.47.6ss Torque Crankcase *

Side Cover Capscrews / /

: -

<

. . . .
.

. . - -. . - _ . . . . , . . _ _
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PROCEDURE MAINT. HOLD QC0 STEP DESCRIPTION INIT/DATE POINT INIT/DATE
(Yes/No),

4.48.la Lube Oil Pressure
Stable / /_ . . - . .

4.48.2a(3)Retorque Governor Drive
Flexible Element After.

24 Hours of Engine
Operation " Data" S eat '

.. ., - . . 3 6 - */- */..

4.28.2a(4) Torque Governor
Inspection Cover
Capecrews " Data"

._. ..._ Sheet 26 */ */_ .., .

4.28.2a(5) Torque Booster Capscrews .

"
_. . ... . Data" Sheet 26 */ */_

-

m ,,_

4.48.3a Turbocharger capscrews
checked -

/ /
Follow Run No. 1 /

_

/
Folltnring Ruw No. t 2 / /

,
- '- .

\ 1,[, ~T_ Following Run No. 3 / /,,

_ ., 4.48.4a _ Air Start' Valve Yap Screws
Re-torqued

After let 8 Hours / /~ ~ ~ ~~

~...' Aftar 2nd 8 Hours / /. . . . . . - . - '

After ,3rd 8 Hours / /,

''4.48.5a .FuelIn[ectorNds ..

Re-torqued *

After let 8 Hours / /~ ~ ~ ~ - - '

After 2nd 8 Hours / /

After 3rd 8 Hours / /__. __ .,

4.48.6a Turbocharger Tie Plate
Bolts Re-torqued when Hot, 30 ft/lbs.

/ /

~4.49 Notify Shift Supervisor
checkout complete / /_ _

_ _ _ . . .._. .._
Ch,,eck complete -

,

.hw ..

. . . _

,

_ _ _ _ _ _ _ _ _ -- . - _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - -
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c- ? PROCEDURE MAINT. HOLD QC) ji.TEP __. DESCRIPT1O.J INIT/DATE POINT INIT/DATE~'

(Yes/No)
Comments / additional hold points:

_

* -
. .

.-

. . . _ __. .

QC has reviewed this procedure for hold points
Signature .

. u. . . ._

_ __ ~5PPROVED ( -) DISAPPROVED ( ) ~ COMPLETED BY DATE
. FOREMAN - DATE

. .

k

g. r . en,u = u. = =-

%.ar

W

esp i emeew emma. ears op mespeop m

em esu m WWDe # 4*6h

M m .mminuguuss M 4EGh 6@.hp8D 9

.,- . - - -
,

-- 44Wmm.M guMuuspS*

m

#N 4 ' . O eluxe ra em g a .,

t

i

1.

I

-. - - - - . - .. . - . . . . .. _ _ h_ _
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I'b]lh"Ibh h
CONTROL OF IN-PROCESS MATERIA ()/ g 3

' ,

t'

1.0 PURPOSE ( , ,, , ;

This procedure provides instructions for control of
in-procesa. materials, parts and equipment..

'

,

2.0 DEFINITIONS

2.1 IN-PROCESS MATERIAL

Material which has been removed from its permanent
storage or installed location for the purpose of
rework, repair, modification, calibration, testing or
.1.eaning. i.

NOTES

a. Scaffolds are controlled I

under Proceoure 20003-C,

"Sca'ffolding Construction
And Control and are exempt
from this procedure.

b. Health Physics air samplers,
area radiation monitors,
friskers and other surveying
equipment are exempt from
this procedure. Daily / weekly
checks are performed on these
items.

c. In-Process Material tags may
be used to identify items
(i.e. hoses, ladders,
electrical cords heaters,
pre-staged material ...)

-- that should not be removed

(]' from its present location.

F
,

I
*

|

|

|
[

-
__



hoCEOu.- E No. LEY SioN PtGE NO*

VEGP 00352-C 2 2 of 10

*

.

2.2 INTEGRITY

\- / Assurance that the material, parts or equipmen: are not
subjected to physical alterations which would reduce ,

its quality, qualification, or serviceability to
'

unacceptable evels. g 43

2.3 PURITY

Assurance that the material, parts or equipment a r.e
maintained at the correct level of cleanliness-or that .

the correct level of cleanliness 11s restored prior to ;

use. (Reference Regulatory Guide 1.37, March 1973,
" Quality As'aurance Rec uirements for Cleaning of Fluid
Systems and Associatec, Components of Water-Cooled
Nuclear Power Plants", and applicable system
specifications for cleanliness class levels.)

2.4 TRACEABILITY

Assurance that the material, parts or equipment can be
directly traced to the procurement source,
qualification-documentation, and in plant usage if
required.-s

w/

2.5 DESIGNATED STORAGE AREA

An area established for the purpose of staging
materials for an outage or rooms designated for
storage.

2.6 TEMPORARY STORAGE AREA

Any area where materials / equipment is located, which is
not a permanent storage location or a designated
storage area.

3.0 RESPONSIBILITIES

3.1 ALL PERSONNEL

3.1.1 All personnel performing safety-related activities are
responsible for maintaining the integrity, purity, and

(,_) traceability of the safety-related material, parts, or
b- equipment.

.

?C3445
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f!T 3.1.2 Personnel leaving uninstalled safety-related material,
s2M parts, or equipment unattended are responsible for "3

assuring their correct storage and protecti~on.'

3.1.3 Personnel observing deficient or nonconforming
conditions are responsible for documenting and
reporting those conditions in accordance with approved
administrative procedures.

3.2 SUPERVISORS / FOREMEN

Work, or job, crew supervisors or foremen will ensure
the follow 4ng

There is a v>cid need for the issuance ofa. the "In-Process Material Control Tag". j

b. Issuance of the In-Process Material Control Tag
will not cause a violecion of good housekeeping or
safety practices. ,

In-Process Material Control Tags are legible andc.
properly completed.

(\ /'') d. In-Process Material Control Tags are attached in a
conspicuous place onto items being identified.
Once the associated work is completede. and/or it is no longer necessary to keea the
equipment in the plant, the equ'.pment should be
removed and the In-Process Macarial Control Tags
detached and destroyed.

4.0 INSTRUCTIONS .

The controls eftected by these instructions are
mandatory for safety-related items / components and will
be used on non safety-related items / components.
Equipment placed in an Instruments and Controls
rebuild program per Procedure 20023-C, "I&C Rebuild
Program", is not considered in-process material.

4.1 IN-PROCESS MATERIALS CONTROL

f') 4.1.1 Control of in-process material will be applied at
(_/ removal and remain in force until the material, part or

equipment is ready to be re-installed in the plant and
isaccepted or until the material, part or equipment

returned to the permanent storage location. ]
.

' .

mm1
_ - _ - _ _ _ _ - - - - - _ _ - - _ _ _ _ _ - _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ ____ __ _ _ __ _ _ __ _
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4.1.2 In process Material Control Tags are not required fores

(N ')
bulk materials such as hoses, drop cords, oil cloth,
and other supporting equipment when stored'in
designated storage areas.

4.1.3 When placing materials either in a designa.ted storage
area or In-process, consideration must be given to
preserving the seismic qualification of safety-related
equipment.

4.1.4 In-Process Material tags may be used to identify items
(i.e. hoses, ladders, electrical cords heaters,
pre-staged material, etc.) that should not be removed
from its pyesent location. Materials that are not-

tagged andetheir use, at their current location, is not
obvious are subject to being removed.

4.2 TEMPORARY STORAGE

4.2.1 Temporary storage conditions shall be established for
materials, parts, or equipment under the following
conditions:

a. Permanent alant equipment has been disassembled
and is to se left at the work site unattended.7s

U b. Permanent lant equipment has been removed from
its instal ed or permanent storage location for
any purpose and is to be left unattended.

c. Bulk quantities of materials, parts, or equipment
have been issued from the warehouse for the
purpose of periodic in plant use or installation
and are left unattended, outside of their
designated storage location,

d. Raw material such as plate's, structural steel,
piping, etc., being used in a fabrication process
which must be left unattended.

4.2.2 Designated and temporary storage areas shall meet the
following minimum requirements:

a. The environmental conditions, such as temperature--
and humidity, are controlled to at least the level
required for permanent storage of the material or
adequate protection from the environment is

,
provided when environmental conditions are not,

applicable.
,_

. L.s
-

m

M3445
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,w b. Where )ractical, access to the material is limtred

) to aut aorized personnel. Authorization may be 3'

granted by the foreman or supervisor responsible
''

for the temporary storage area'. Authorization
during off-normal hours may be granted by the
Shift Supervisor.

NOTE

Where permanent physical barriers
are not 3 resent, access may be
limited')y the placement of signs
and/or rope or similar barriers,

The alterial is protected from entry of foreignc.
matter by wrapping, packaging or necessary means
which will assure protection from cleanliness
degradation,

d. The temporary storage areas are posted with signs
identifying them as such, and the storage levels
being maintained if applicablo,

Fire protection measures commensurate with thee.
type of storage area and the material involved

r'~3 are provided and maintained.

f. The use or storage of food, drinks, and salt
''

tablet dispensers in controlled storage areas is
not permitted.

g. Measures are taken, if necessary, to prevent
entrance of rodents and other animals into indoor
storage areas or equi'ament to minimize possible
contamination and mec:tanical damage to temporarily'

stored material. q

3
___ __

g%a
,

4.3 CLEANLINESS CONTROL

In-Process controls for material, parts, or equipment
shall include provisions to protect the material from
cleanliness degradation or provisions to restore the
material to its required cleanliness level prior to
in plant use. Cleanliness controls shall include:

4.3.1 Covering the openings of pipes or vessels with siteI

approved materials whenever work is not in progress.

.-

]
-

.

1C 3445

_ _ _ _ _ _ _ -
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4.3.2 Wrapping or packaging with site approved materials of
l sub-assemblies of miping systems or equipment that will

,

I

k/ directly contact tie fluid medium wheN installed.

4.3.3 Use of only approved solvents, or cleaning agents, for
cleaning material and equipment. (Refer to Procedure
00262-C, " Control Of Chemicals / Fluids", 00853-C,
" Material Identification, Control And Issue".

4.3.4 Subjecting accessible interior surfaces of piping,
components or vessels to a cleanliness inspection prior
to closure or reassembly, per Procedure 20427-C,
" Maintenance Cleanliness And Housekeeping Control".

4.3.5 The storagd* area shall be cleaned as required to avoid
the accumulation of trash, discarded packaging
materials and other detrimental soil.

4.4. MATERIAL IDENTIFICATION

4.4.1 Material, parts, or equipment being left unattended for
more than 1 shif t or subjected to further fabrication |
or processing wili be tagged with a tag similar to that
shown in Figure 1.

() 4.4.2 Large components or complete assemblies being stored
'# near the work site, that are easily identifiable as to~

their use or in plant location, need not be tagged.

4.4.3 Small safety-related components or sub-assemblies such
as nuts, bolts, etc.., will be bagged and tagged to help
prevent loss.

4

4.4.4 Bulk materials such as fuses, fittings, packing,
thermal overloads, etc., will be segregated by size,
capacity, lot, batch, manufacturer, etc., and
containerized and tagged, if necessary, to prevent loss
of traceability. Figure 2 shows a sample of tag to
use. Local reproduction of the tag is permitted. The
tsg will be affixed to the bulk material container. In
no case will adhesive be used to attach the tag
directly to the material.

4.4.5 During fabrication, processes which preclude the use of
a tag and which may eradicate stamps or markings
identifying the material, the personnel performing the
process shall be responsible for maintaining
traceability of the material. Quality Control will be

,

notified prior to removal and prior to replacement of
(~} stamps or markings on safety-related material. At
K/ conclusion of the process, the tage, stamps or markings

shall be reapplied to the material prior to leaving it
unattended.

-

701445
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,3 4.5 EQUIPMENT INTEGRITY

Work in-progress left unattended will be restored to a'~

point where equipment integrity is maintained.
Restoration of equipment includes, but is not limited
to

a. Reinstallation of exterior covers on equipment,
where practical, if work is left unattended past
one shift.

b. Where reinstallation of covers is not practical
provision must be made to protect equipment.

% i
4.6 LEAKAGE CONTROL

Collection buckets, catch basins, or other temporary
leakage collection receptacles with hoses routed to
drains do not require an In-Process Materials Control
Tag.

5.0 REFERENCES
_

(Os_/ 5.1 Regulatory Guides

5.1.1 1.37, March 1973 " Quality Assurance _

Requirements for
. Cleaning of Fluid Systems and
Associated Components of
Water-Cooled Nuclear Power -

Plants" -

5.1.2 1.38, Rev 2', May 1977 " Quality Assurance
Requi,rements for Packaging,
Shipping, Receiving and

' ~

Handling of Items for
Water-Cooled Nuclear Power
Plants"

5.1.3 1.39, Rev 2, Sept 197/ " Housekeeping Requirements for
Water-Cooled Nuclear Power
Plants"

5.2 PROCEDURES

5.2.1 00262-C, " Control Of Chemicals / Fluids"

f
ks

m

_ _ _ _ _ _ _ _ _ _ - - - . _ _ - _ - _ _ _ _ - .
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& 5;2.2' 00853-C, " Material Identification, Control!h.

And Issue"-

5.2.3 20003-C, " Scaffolding Construction And
Control"

-5.2.4 20023-C, "IEC Equipment Rebuild Program"

5.2.5 20427-C, " Maintenance. Cleanliness And
Housekeeping Control"

END OF PROCEDURE TEXT
*

.
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IN PROCESS MATERIAL
CONTROL TAG

.

Work Desc./MWO #

Meteriel identif. ___

.=.- -- ..

(O%.)
MNt No.

or
MER No.

Storage LmW Meguiremente

.. Foremen /Dec.
I

,

Phone #/Seeper #

.o

leeue Dete:

-

.

O- FIGURE 1c
(EXAMPLE) ,

__

8O$

_



--. . - . - . -- _.

..; emoceune No. tevislON PAGENO.

VEGP' 00352-C 2 10 of 10

.

I/

:O s

sx J
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'
j

r

S. ; ~s

's

EULK MATERIAL
IDENTIFICATION TAG -

MWO No.
PART No.

MIR/MER Na

.-}-. ('-
-

STOMAGE LEVEL
DESCRIPTION
OF MATERIAL

L

|

.

.

.

L

- O( FIGURE 2|
(EXAMPLE) _

,

M
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COPY ** COPY * * COPY * * OOl'Y * * CODY * gco COFY 08 COPY ** COPY ** COPY
'JCLEAR PLANT MAINTENANCE WORK ORDER (1 DF 2).

1. CONTROL NO. 19000439 00 2.DATE 01/25/90 3. UNIT 1 4. SYSTEM LIST
,-7L/ TAG NO. LIST,

~

< JOS/ REQUEST CALIBRATION ON ITEM IN
DURIN [ BLQCK 5 TO SUPPORT PERFORMANCE OFk JRK MAINT PROCEDURE 28713-1 132\.

REQ. '

'L \ \ Y 4J
'

Mtv
. ._

CONT.
___

L - e I ,f
L -

.m 0 M I
.

N
J

N 4 \\ iN\ b 1 *

}}SUPRV KEN STOKES
-

% %= ' ' a
7. INITIATOR FRANKLIN VETTER @DB. LOC LIST
9.MWO CLASS N EQP CLASS LIST 10. UNIT STAT _ MM _ _ _11. FIRE PROTECT N O12.DCR N 13.NCR/DR N 14. TYPE MAINT P 15. DURATION 35
16. CRAFT MECH (EST/ACT) ELEC(EST/ACT)

I&C(EST/@ACT)
CONT (EST/ACT) HP/OT(EST/ACT)

CREW 0 0 2. & $ 0 0
HRS. 66 40.O
EXP. 0 0 0 0 0
SCHED BEG _/_/_ __f_/_ _/_/_ __/_/_ _/_/_SCHED END __/_/_ __/_/_ _/ __/ _ _f __f _, _/_/_RESP FOREMAN
17.CLR
19.QC H LD PTS ___

18. WELD PERM N RWP PERM L\//J-
29. PgO 13DO-C 2.2.,3%- C . 2.2. :L3 2.<, . '> 9 n 1 -C, . .to m -c.,*

QC REVIEWED BY frV. db /_/df/ZQ 21.PRI 44 22.LC6 / ~ 'c - /t l .:
23. WORK Onh t. iis komhnh 1 isled 6 RLcc.r_ S . Peerk m re olae e if neceso en

INST. Hw, b ' '
' #

T. ('e4 R C E- & o^to9 R C E -8 9 - 0911 t ATTACHin E n 7~ /
~

G 1~ ) . 3N', i: ( /7. C ;' , ?
' ' '

----- 24. INITIATE REVIEW ------------ 25. SPEC REV REQ' N---

OPS ATE _g/Jg/ MNT DATE _L/ SIG ./,2 6. MWO REL
E FOR WORK ----------

-HP /yf_DATE ,/_/ H __ ENG DATE ' , mA DATE _J,fL_/ 3' ''

27.ACT n/GW Ge|/% .Tn.wrim AM"/, /3944uhW/7_W/ PAC. /Zf
WORK }9///| / TW/G//.2 /& am*. 22332 e'bf(4%d./ , g,,/29, pg 8 y7 ';_
PERERMED /,f9V t/P %82 def 4.22f-PL '27f} &e fQ2M.Mafinsf S.M9 %dj//h/

i rcAt MNi!M/ if//D n Ma~ wtWs _ /%M dbf nud4m s & c r.,*,4% A A -
Ai&M sur'c e/bd.<as. M'Y
' W

M p= _ A
__

.

i CONT. JT F t VM D h An m . # /
| N '' % M t.11;E?lD Q V*

a'?///gg:W4 ,%4o| HIST SUM A V* _ ~ # V 5 I
~ ' '

,

28.MTRL REQD _ /M / OV i 4

29. PERFORf4ING WORK (NAME) DATQ30. mig)fT,ldENAN O MAN DATE
1_/p_/!2 Fful g_//?_/?c). G: 75bh

NSPECTION PERFOPf!ED BY .

' ,f , __ D)TE __/gj/4_-/ '

32. METHOD OF F.T. fI% f.u 2d d,1 . > b t a-d-.- / c-L%M. LU71 3 /4/9,a
~

33. PROCEDURE # A> r 34. PERFORMED BY I-0
~

V%M ' 1 5 . D A T E _ _g G_ _.,/ 6 2
36.PRQWPERABILITY A/ 37. METHOD USED TO PROVE OPERABI T Mll.

T ./UNSATISFY 39.IF UNSAT ACTION38"
IT STATUS AT TIME OF, ['AILURE Aj . CORR.40. 41. TYPE FAIL 42. MODE OF FAIL

| 43.CAUSE OF FAILURE, _N_
~

44. DETECT BY 45.EFFECT ON SYS
_

~

l 4/~9 FF ON PLANT _ A~ 47.MWO STAT D 48. USE 49. CORR ACT.
~

3A 7[M DATE d /[[_/Q(jEWMWO MK 51.OPER. ACCEPT BY
'

'

. OSOS APPROVAL _A/4 '(/ DATE _/ _/ _R

| 53. SPEC REV COMP A./A ATE __/_/ 4. MEET.# //N DATE _/__f__ ~

55.CLOSJ OUT APPROVAL BY QC gh /^L/#1], ~54 @
.

4
|

fk .ma + _ .
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co COPY 00 COPY 00 COPY 00 COPY 00 COPY 00 COPY ocCOPY 00 COPY 00 COPY o* COPY
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----------------------------------------------------------------------------
m / TAG No. SYSTEM EQP CLS DESCRIPTION LOCATION
-------------------------------------------------------------------------------

OC 2403 61J DSL GEN 1 JACK WTR MAIN HD 1DB1-1PSL19114
-1TSH19111.s 2403 61J DGi JACK WTR MAIN HDR OUT 1DB1
-1TSH191124 2403 61J DSL GEN 1 JACK WTR MAIN HD 1DB1
- 1TSH19110# 2403 61J DG1 JACK WTR HDR OUT 1DB1
-1TSH191460'' 2403 61J DSL GEN 1 LUBE OIL ENGINE X5DS5D01

*

-1PDS191783r 2403 61J DIFF PRESS LUBE OIL FLTR 1DB1
-1PDS19180'( 2403 61J DIFF PRESC FUEL OIL FLTR 10B1

1XS4745A 2403 61J TRN A TURoo HI VIBRATION 1DB1-
1XS4745B 2403 61J TRN A TURBO HI VIBRATION 1DB1-
1XS4746A 2403 61J TRN A ENGINE HI VIBRATIO 1DB1-
1XS4746B 2403 61J TRN A ENGINE HI VIBRATIO 1DB1-
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i P AGE NOi *OCEDURE NO. GEVISION

NORMLVEGP 00400-C uan ,

g. i

"X/0 hu
\ SHEET 1 Of

,

REQUEST TOR ENGINEERING REVIEW

'
m N.. esow ORIGINAL .1, ,

_

PART 1: Problem Identification 9

(1) System No. 2d03 Component No. S G .3 A rrA c 4 E O

(2) Detailed Description of Problem: 'TTezc as vor so sTeuurgur Tt u r2AUCGS

AVAN t Ai5d I'O E [ AL.c ca Sw rca4E5 usc o ou Di G.5 A 6.a u s.nre cS .
,. ,

-m.
, , ,

_ _ ..

(n f f, [ ' '
"

w,,

I'

Iis .. ' .! i,(3) Proposed Solution and Justification -

'; -

a.

[ ] Personnel Safety [ ] Plant Saf ety ''[i ) Regulatory Requirement
[ ] ALARA* [y] Other

ORTAiu omr <ssAEV t uFcFM2mou FEcM VGLit DC' Tn At i n fA1 C AU SEAnct)
b-
Q GF A% 4 ci ATE h Ill5TELI MP s i TA .

,

.

* *D - sy'

- * ;,

a .:
,

<

(4) Requested Completion Date: A%P Estimated Cost:

Point of Contacti Lit.u p Li ue rut 6ee Phose: 4o75 / r5GEPaC 200

MN,pb icabG M ( $ [ 010 ic 6 '
-

Init'istor / Dats Departient Superintendent / Date

Engr. Supv. Assigned bcq c , 4 i Target Completion Date /e/ t /4

O CoPz to NanaSer eea1ts ee 1 ane Csem1etrxx

.

FIGURE 1 -

|
-,
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PROCEDURE NQ. LEVISION 4GE NQ

i/ VEGP 00400-C 9 27 of 32'

'' SHEET 2 cf /6
.n

(' ')
* -

.

RER NO 88-C707'' -

PART 2: Engineering Support Department Review

(5) Disposition: 6 MEET 9 6 s le, '& 7 o F, Wi $ RER %DVl of
WE VE D d I(Es D DATn FD R. *D/G' SPfGFIED JN67/20&tNTS,

~

TEST METWoD REcem n1ENDA rg'oub ARE ALSo PrLWtDED

for2- 5eens iMSM umEtv r3 h A/o TED. S//EbTS 6 <3,4y
'"

/D A12.E DuPucATE9 er Mffor?Ailfios/ ftw'rAtsIcD
/ ^! 3MeYfS O , t 7 .4o A2E A)^? R&oAD PVK-

, Po SES ,
I

swr-

,

-

, ,

f,

('')T .. (% 1 u ' )s.~ .

i .

w_ .

s . . .

Safety Related No ( ) Yes [
_

f' Ye s [
Document

] No. A,MGenerated No (V)

Eng. Manhours Required for Review '2O

g Approvals:

Design Engr. M$ / Reaponsible Engt:Md/[2/dtodo /,cfs/p,a
b (if applicable) Date Date

- -

Engr. Supv. / /o/f'5/cg Engr. Support Supt M 1 ( L , /rol/6/e g
/ ' / Datedat'e

O
V

_

FIGURE 1 (CONT'D.)
_.
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VEGP 00400-C 9' 28 cf 32 . ,''

l

./ f O
-

RER CONTINUATION SHEET
,? &

"** 0707,.

L' BLOCx
NO.

MANUFACTURER: CALIFORNIA CONTROLS COMPANY (CALCON)

PUBLICBTION!St
A DRNING 1791 K DRAWING D4417
9 DRAWING 3281 L DRAWING B4446
C DRAWING 3282 M -s DRAWING B4449

j DRAWING J3406D DRAWING 3283 N
O i FORM 7173E DRAWING 3286 i

P FORM 7673F DRAWING 3434 --

8 DRAWING 3460 g Q ;, ' s , ,, O FORM 100-2.5M-10/79
H DRAWING 3461 %'< R FORM ENG-66'

I DRAWING A3500 ,) S FORM E4600
J DRAWING B4400 T FORM T3603

U DATA SHEET

PART NUMBgfl DESCRIPTION / REFERENCE
F-573-127 CHECK VALVE, MODEL 3460

F-573-133 MODEL J1791 .014, WITH 0.0145 INCH
,. ;-

- - ORIFICE
, -

-
- - - - F-573-141 ORIFICE / CHECK, PARALLEL, MODEL 3461,'

0.028 INCH ORIFICE
.- . -.

.-

F-573-144 ORIFICE / CHECK, PARALLEL, MODEL 3461,
i -

- 0. 006 INCH ORIFICE

H_ . . - - - - fy - F-573-156 ' , PRESSURE SENSOR, MODEL B4400, 2 WAY,
% NORMALLY OPEN, WITH MODEL 4499 BRACKET

-
. - . .

[J) F-573-171 s VIERATIOS SENSOR,.MODEL E4608,
PNEUMATIC RESET TYPEy - - -- g

F-573-212 VALVE, 3-WAY, MODEL J1806 MK,

n" ps DOUBLE PILOTED, MANUAL.LY OPERATED
ame

--
"" F-573-217 CHECK VALVE PAC, MODEL 3283

F-573-222 ORIFICE PAC, MODEL 3281, WITH 0.028men um '

,es INCH ORIFICE
nun

Q F-573-228 ORIFICE / CHECK, PARALLEL, MODEL 3282,
WITH 0. 006 INCH ORIFICE

F-573-241 ORIFICE / CHECK, SERIES, MODEL 3286,

/] WITH 0.020 INCH ORIFICE
v CCONTINUED NEXT PAGEJ

FIGURE 1. (CONT'D.)
-

m- _
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*- emociouns No. navisioN I #A.E NO.

VEGP 00400-C 9' 28 of 32 *
.,

,7
SHEET 4 of k/O

h-)
'

RER' CONTINUATION SHEET $f
G nEn No, 88- 0707

'

BLOCK
NO. -

a. -

[J)F-573-271 TEMPERATURE DETECTOR, MODEL 3434,
~

[II F-573-339 TEMPERAT JRE SENSOR, MODEL A-3500-W3,
NORMALLY CLOSED_,

[.T/ F-573-359 PRESSURE SENSOR, MODEL B4417
WITH LATCH MECHANISM, WITH
MODEL 4499 MOUNTING BRACKET

(Z) F-573-A21 PRESSURE SENSOR, , MODEL B4446,
50-200 PSI RANGE, NORMALLY OPEN

KR-991-098 VALVE, BLOCMING. MODEL T3683, 3 INCH,
30e# FLANGED

f
'm.J

.

(z) P- 94-093 SPero toc ^ roe + 6+7&M /046

1

y A,
_

v **

r . :: 0
' .;) .\- ,,,.

~- '( % '

a: : .
.

Z
.

| l

.. :

OI-
CD l

. ._

/

.

_ . . . _ . - . FIGURE 1 (CONT'D.)

_
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BLOCK
NO. ~

~.-

imo oet.,ei sw
E{N h twory,4 e Engtme DMeise

- " ' ~
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INSTALLATION AND AOJUSTME13T
E 4600

__ VIBRATION VALVEr,... . o.. . . . x.
w . ,a c = .. w x . * ;

PART NUMBEMS)

t. E - 5 7 3 - 1 7 1
OENERAL INFORMATION: E4600
mounting resonarice. Note cirection ofvioration valve"shoutche'instille'd rigiaty to avoid any iow neci.e^cy

sensrtivity to acceteratx>n as marked on nameplate. Some
experimentation may De necessary to secure proper placement on machinery so monitored vibration wat te
within the range (0 ag) of the unit, if normal equipmer't vibtation is high mounting near ecu:pment ba se cou d te
piocer location for the range of vibration ara so on See estalog data sheet for performanca details. Pon A .eive
port. is vented to atmosonere when unit is topped. Port B. resel port, reovires a minimum o' 25 osig to reset theunit.

ADJUSTMENT PROCEDURE: (Note:
.

adjustment.) Manual reset button screwed into port B provides for ease of initial
4

1 Secure to machinery as endicated in Generalinformation.
2

Set aclustment lock to point where the adjust knob turns with slight drag.
3

Back off aclust knob sufficiently to reset unit with manualreset button provided in por18. With ecuipment t'ot
running rotate adjust knob slowly clockwise (CW) until unit trips. Note this position on adjust scale.'

;,
Start ecuipment and rotate adjust knot counterctockwise (CCW) untif unit resetsTotate knob CW unto un.1

a,

w/

trips anc note this position on scale. This establishes normal runnarsg vibratory level
5

Adjust knob is then rotated back CCW from the position in step 4 to required vibration trip level Sensitivityadjustment per mark is stamped on name plate.

6 Final setting of adjust knob must not be more than
og CCW of position establishea with equipment not IRIP P0lHT - EQUIPMENT

NOT"""" R UN N IN G (STEP 3 ) ,/
running (as in step 3).

,

7 Tignten adjuster lock. ,

)8 Consult CALCON with regard to pneumatic time TRIP-EQUIP ATce!ay circuit when fine aclustment desirable. |

NORMAL RUN T /
(STEP 4) ) /,\

, ;
'

I" O h
h

EINAL SET _,.#
s !!) J PolNT (EX-0.5 "3

( G. ABOVE NORM) h>

5
LOCK SCREW

... ..

i

g-
ENG 66*

)
s '~' 3. g .3. , ,

CAllFORNIA CONTROLS COMPANY,2212 SIXTH ST., BERKELEY CA 94710
-

.
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! RER # 88-0821 *

O
PROCEDURE FOR TESTING CALCON E4 500A VIBRATION VA,LVE _AT,EOC

t.

PURPOSE * #

This procedure will functionally test the calcon E4600A
Vibration Trip Valves used on the Diesel Generators. There
are four vibration trip valvesper engine located at the
front and back of the engine and one trip valve on each
turbo-charger.These trip valves are all piped to a common
alarm pressure switch (PS-26N) which will be monitored to
verify the trip signal from the valve gets into the engine
control panel.
The procedure's functional test method is to lower the set-

) point cf the vibration trip valves,one at a time with the ;

engine not running,until the common alarm pressure switch
(PS-26N) operates.Then the vibration valve will be reset
manually.
The engine will be out of service while performing this
test.

,

PREFACEt

1) The engine air supply to the engine control panel ja
required to be in service.

2) The engine should be in " Maintenance Mode" which will
take the engine out of service.

TEST : Functional Test Of All The Vibration valves
- - - - - - 1) Monitor with a VOM the contacts of PS-26N. PS-26N is-

the alarm pressure switch for all of the vibration trip
valves that are being tested by this procedure.

2) Becord "As-Found" setting of the vibration valves and
- - - - mark on'the valve the "As-Found" setting.

3) Loosen the lock screw for the vibration valve under
test.;

4 )~ Turn set-point screw slowly clockwise until the
vibratlon valve vents and PS-26N operate.- -_

_

5) Turn set-point screw back to "As-Found" setting and
tighten lock screw.

:

! 6) Press the manual reset push button on the vibration
valve

t 7) Ensure PS-26N resets

.

|

, . . _ _ _ ._ _ ___,_.____.-.,_.__ ._,_ __. _ _ _ _ . . - , _ _ _ _ _ . _ _ _ _ . _ _ , _ . _ . . _ _ - _ .
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1
.

P m steps 2 through 7 for each Vibration valves on,

,

9) After all vibration valves have been tested, remove VOM i

from PS-26N.

Trip Tag Numbers

:

DG1A DG1H DG2A DG2D LOCATION l

1XS-4745A 1XS-4855A 2XS-4745A 2XS-4855A TUBRO
1XS-4745B 1XS-4855B 2XS-4745B 2XS-4855B TUBRO
1XS-4746A 1XS-4856A 2XS-4746A 2XS-4856A ENGINE
1XS-4746B 1XS-4856B 2XS-4746D 2XS-4856D ENGINE

References

Dvg CX5DT101-40H rev i set-point list
Letter from Drtlaval dated 8-11-88, log VF-832
Dwg 1X4AK01-44-10 Control Drawing .

Manual AX4AK01-563 Vender Manual
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