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‘ 2.6 FINAL DOCUMENTATION

The DR/QR program has been completed for The Cleveland Electric
ITluminating Company. A summary of the results of this effort are
contained in Section 3.0.

Appendix I contains component DR/QR Summary Reports which provide a
detailed summary of the review and analysis performed on each component
including references to supporting documentation and the recommendations
and conclusions resulting from this effort.

Appendix II contains a comprehensive set of maintenance and surveillance
recommendations for each component. These recommendations were derived
from existing vendor recommendations and the individual component DR/QR
Summary reports. The purpose of this Appendix is to provide the utility a
basis for its maintenance and surveillance program which will maintain the
qualification of its diesel generators for the life of the plant.

This entire report constitutes final documentation of the completion of
the DR/QR Program on the Perry TDI diesel generators.
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3.1 Summary Resolution of Sixteen Generic Components (Phase I)

The results of the Phase I program have been submitted to the NRC in a
series of reports and supplements (Refs. 2 through 44) that covered the
16 generic components. The results of these reviews are summarized below.

Component Acceptability Recommended Action

Turbocharger Unlimited Life Additional testing and

(MP-022/3) maintenance requirements.
Revision of operating
procedures.

Base and Bearing Unlimited Additional maintenance and
Caps (03-305A, inspection requirements.
03-305C, 03-305D)

Crankshaft Unlimited None
(03-310A)

. Cylinder Block Unlimited Life Additional maintenance and
and Liner inspection requirements.
(03-315A, 03-315C)
Cylinder Head Unlimited Life None
Studs (03-315E)
Connecting Rods: Unlimited Life Additional inspection
Connecting Rods requirements.
and Bushings
(03-340A)
Connecting Rod Unlimited Life Additional maintenance i
Bearing Shells requirements. Additional
(03-3408) inspections recommended.
Pistons (03-341A) Unlimited Life AN piston skirt should be
replaced with AE piston skirt.
Air Start Valve Unlimited Life Additional maintenance
(03-359) requirements. Verification
of dimensions recommended.

Cylinder Heads Unlimited Life Additional maintenance
(03-3€0A) requirements.

. Fuel Injection Unlimited Life Additional testing and
Equipment: Tube maintenance requirements.
Assembly (03-365C) Procurement specification

requirement.
PE3294 3-2 REV 1




Component

Main and Connector
Pushrods
(03-3%0C, 03-390D)

Rocker Arm Capscrews
(03-390F)

Jacket Water Pump
(03-425A)

Wiring and

Terminations
(03-65688)

PE3294

Acceptability

Unlimited Life

Unlimited Life

Unlimited Life

Unlimited Life

Recommended Action

Additional procurement
requirement. Additional
inspections recommended.
Random destructive testing
recommended.

Additional maintenance
requirements.

Additional maintenance
requirements.

None

REV
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Component

Turbocharger -

Bracket: Bolting
and Gaskets
(02-475A4C)

Air Butterfly
Valve Assembly
(02-4758)

Intake Air
Silencer
(02-805A)

Intake Air Filter
(02-8058B)

Flex Connections
(02-805D)

Lube 0il Pressure
Regulating Valve
(00-420)

Lube 0il1 Fittings
Internal Headers
(Large Bore
Scope Only)
(02-307A-LB)

Lube 0il Fittings-
Internal: headers
(Small Bore Scope
Only)

(02-307A-SB)

Lube 0il Fittings-
Internal-Tubing
and Fittings
(Small Bore

Scope Only)
(02-3078)

PE3294

Acceptability

Unlimited Life

Unlimited Life

Unlimited Life

Unlimited Life

Unlimited Life

LUBE OIL

Unlimited Life

Unlimited Life

Unlimited Life

Unlimited Life

Recommended Action

implementation of proper torque
on bracket bolting. Additional
Quality Revalidation inspections
recommended. Additional
inspections recommended.

Additional maintenance
re’ .o .ndations. Additional
Quality inspections recommended.

None

Additional maintenance
recommendations.

None

Additional muintenance
recommendations.

None

Verify as-built conditions
are as indicated in Component
Design Review Checklist 02-307D.

None
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Cemponent

Lube 0i1 Fittings
Internal-Supports
(Small Bore

Scope Only)
(02-307D)

Engine Driven Lube
0i1 Pump
(02-420)

Lube 0i1 Lines -
External Tubings,
Fittings, Couplings
(Large Bore Scope
Only)

(02-465A-LB)

Lube 0i1 Lines -
External-Tubing,
Fittings, Coupling
(Small Bore

Scope Only)
(02-465A-SB)

Lube 0il Lines
External - Valves
(02-4658B)

Lube 0il Lines
External-Supports
(Large Bore

Scope Only)
(02-465C-LB)

Lube 0il Lines
External-Supports
(Small Bore

Scope Only)
(02-465C-SB)

Turbocharger -
Lube 0i1 Fitting-
Piping (Large
Bore Scope Only)
f02-467A~LB)

PE3294

Acceptability Recommended Action

Modifications Replace all 1/4-inch U-bolts with
3/8-inch U-bolts. U-bolts should
be torqued sufficiently to
prevent the header from moving
axially without overstressing
the header. Nuts should have
suitable locking devices installed.

Modifications Addition of a Dresser coupling
on the pump suction line to
mitigate the thermal expansion
loading and stresses on the pump
inlet nozzle.

Meodifications Replace 12-inch Dresser coupling
gasket with VITON gaskets. Ensure
a minimum installation gap of
0.171 inches, between pipe ends,
exists at the 12-inch Dresser
coupling.

Modifications Addition/modificat%on of supports.
Refer to DR/QR report 02-465C
for details.

Unlimited Life None

There are no supports for this component. No design
review is required.

Modifications Addition/modification of supports.
Refer to DR/QR report 02-465C-SB
for details.

Modifications Replace 2%-inch Dresser ccouplings
(Tocated between the turbocharger
and lube oil sump tank for both
drain lines) with 2%-inch 150
1b. $.0. flanges with A307 bolts.

3-6 REV. 1




Component
Crankshaft &

Bearings: Thrust
Bearing Ring
(02-310C)

Crankcase:
Crankcase Assembly
(02-311A)

Crankcase:
Crankcase Mounting
Hardware

(02-3110)

Crankcase: Crank-
case Gaskets and
Mounting Hardware
(02-3868)

Acceptability
Unlimited Life

Unlimited Life

Unlimited Life

Unlimited Life

Recommended Action

Additional maintenance recommend-
ations.

Additional maintenance recommend-
ations. Additional Quality
inspections recommended.

None

Additional Quality inspectiens
recommended.

CYLINDER BLOCK, LINERS & WATER MANIFOLD

Cylinder Block
(02-315A)

Cylinder Block
Liners & Water
Manifold -
Cylinder Liner
(02-315C)

Jacket Water
Marifold Piping
(Large Bore
Scope Only)
(02-315D)

Cylinder Biock
Liners & Water
Manifold: Studs
(02-315E)

PE3294

Unlimited Life

Unlimited Life

Unlimited Life

Unlimited Life

3-10

Implementation of routine inspections
recommended. Perform Cylinder liner/
block Lore dimensional check. Adai-

tioral Quality inspections
recommended,

Additional maintenance recommend-
ations. Additional Quality
inspections recommended.

None

The installation torque should

be changed to lower the stresses
in the cylinder block. Additional
Quality inspections recommended.

REV. 1



Component

Starting Air
Manifold: Valves,

Strainers, & Filters

(02-4418)

Starting Air
Manifold -
Supports (Large
Bore Scope Onlv)
(02-441C-LB)

Starting Air

Manifold - Supports

(Small Bore
Scope Only)
(02-441C-SB)

Barring Device-

Pneumatic Regulator
Valve/Shutoff Valve

(02-5258)

Starting Air Tank
(02-8358)

Air Start Tank
Relief Valves
(02-835E)

Connecting Rods:
Rods and Bushings
(02-340A)

Connecting Rods:
Bearing Shells
(02-3408)

Pistons
(02-341A)

Pistons:
(02-3418)

Rings

PE3294

Acceptability

Modifications

Unlimited Life

Modifications

Unlimited Life

Unlimited Life

Unlimited Life

CONNECTING RODS

Recommended Action

Additional maintenance
recommendations. Addition

of free flowing drains to the
air distributor filter.

None

Addition/modification of supports.
Refer to DR/QR report 02-441C-SB
for details.

Additional maintenance
recommendations.

Additional maintenance
recommendations.

None

Unlimited Life

Unlimited Life

PISTONS

Unlimited Life

Unlimited Life

3-12

Additional maintenance recommend-
ations. Additional Quality
inspections recommended.

Additional maintenance recommend-
ations. Additional Quality
Revalidation inspections
recommended.

Additional Quality inspections
rec- i 1ended.

Additional maintenance recommend-
ations. Additional Quality
Revalidation inspections re-
commended.

REV 1
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How To Use This Report

Tabs ir this report identify the following categories:

Turbo, Intake, Intercooler & Exhaust
Lube 011

Engine Base & Bearing Caps

Crankshaft & Bearings

Cylinder Block, Liners & Water Manifold
Air Start & Barring Device

Connecting rods

Pistons

Camshaft & Valve Train

Idler Gear Assembly & Front Gear Case
Flywheel

Engine Instrumentation & Wiring
Overspeed Trip & Governor

Engine Shutdown & Equipment

Jacket Water

Cylinder Heads & Valves

Fuel 0i1 Injection

Generator

Control Panel Assembly

Engine & Auxiliary Sub-Base & Foundation Bolts

These categories have been defined to allow the reader to review a complete
diesel generator subsystem in a corvenient manner.

Within each category tabs identify Perry specific component numbers.
A given component report can be found by:

a) If the component number is known - use the alpha - numberic index
which identifies the volume number and category in which the compon-
ent report is located.

b) if only the component name is known - Section 3.2 may be used as a
cross-reference to find the volume number where the component report
may be found.

Some reports address more than one component. a tab is provided for each
component. However, some components are combined under one report. Slip
sheets are provided where required to reference back to the appropriate tab.
Some components required more than one report. These are identified by the
atbreviation LB-Large Bore and SB-Small Bore on the component number tabs.

PE3375



INDEX (continued)

Component  Component Volume
Number Description Category No.
F-068 Intercooler Turbo, Intake 2
Intrcir. & Exhaust
MP022/23 Turbocharger Turbo, Intake, 2
Intrclr. & Exhaust
00-420 Lube 0i1 Pressure Lube 011 2
Regulating Valve
00-442A Starting Air Distributor: Air Start & 3
Distributor Assembly Barring Device
00-4428 Starting Air Distributor: Air Start & 3
Tubing, Fittings, Gaskets Barring Device
00-621A Fuel 0i1 Drip Tank Fuel 0i1 4
Assembly Injection
02-CFR Turbocharger Thrust Bearing Turbo, Intake, 2
Lubricant System Intrclr. & Ex-
haust
02-305A Base and Bearing Caps: Base Engine Base <
Assembly & Bearing Caps
02-305C Base and Bearing Caps: Engine Base 2
Main Bearing Studs & Nuts & Bearing Caps
02-305D Base and Bearing Caps: Engine Base 2
Main Bearing Caps & Bearing Caps
02-307A Lube 0il1 Fittings: Lube 011 2
Internal - Headers
02-3078 Lube 011 Fittings: Lube Qi) 2
Internal - Tube & Fittings
02-307D Lube 0il1 Fittings Internal: Lube 0i1 2
Supports
02-310A Crankshaft Crankshaft & 2
Bearings
02-3108 Main Bearings Crankshaft & 2
Bearing
Rev. 1
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INDEX (continued)

Component Component
Number Description Category

02-310C Crankshaft & Bearings: Crankshaft &
Thrust Bearing Rings. Bearing

02-311A Crankcase: Crankcase Assy Crankshaft &
Bearing

02-311D Crankcase: Crankcase Crankshaft &
Mounting Hardware Bearings

02-315A Cylinder Block Cyl. Block &

Liners & Water
Manifold

02-315C Cylinder Block Liners Cyl. Block &
Water Manifold - Liners &
Cylinder Liner Water Manifold

02-315D Cylinder Block Liners & Cyl. Block &
Jacket Water Manifold Liners &
& Piping Water Manifold

02-315E Cylinder Block Liners Cyl. Block &
Water Manifold: Studs Liners &
Water Manifold

02-315F Cylinder Block Liners Cyl. Block &
& Water Manifold: Liner & Water
Cylinder Head Nuts Manifold

Cylinder Block Liners & Cyl. Block &
Water Manifold: Seals & Liners &
Gaskets Water Manifold

Jacket Water Inlet Manifold: Jacket Water
Manifold Assembly W/Hardware
and Coupling and Gaskets

02-3168 Jacket Water Inlet Manifold:
Coupling and Gaskets

02-316C Jacket Water Inlet Manifold:
Vent line to Discharge
Manifold

Water Discharge Manifold: Jacket
Jacket Water Discharge
Manifold/Piping

Rev. 1
Entire page revised
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Component
Number

INDEX (continued)

Component
Description

Category

02-3178

02-317C

02-330A

02-3308

02-3358

02-340A

02-3408

02-341A
02-341B
02-341C

02~345A

02-3458

02-345C

02-350A

C2-3508

02-350C

02-355A

PE3375

Water Dicharge Manifold:
Coupling & Seals

Water Discharge Manifold:
Supports

Flywheel
Flywheel - Bolting

Front Gearcase - Gaskets
and Bolting

Coraecting Reds: Connecting

Rods & Bushings

Connecting Rod Bearing
Shells

Pistons
Pistons: Rings
Piston Pin Ass.....y

Tappets and Guides: Intake
& Exhaust Tappet Assembly

Tappets and Guides: Fuel
Tappet Assembly

Tappets and Guides: Fuel
Pump Base Assembly

Camshaft:
Assembly

Camshaft

Camshaft:
Bearing

Camshaft

Camshaft: Supports, Bolting
and Gear

Idler Gear Assembly Crank
To Pump Gear

Jacket Water

Jacket Water

Flywheel
Flywheel
Idler Gear As-
sembly & Front

Gear Case

Connecting
Rods

Connecting
Rods

Pistons
Pistons
Pistons

Camshaft &
Valve Train

Camshaft &
Valve Train

Camshaft &
Valve Train

Camshaft &
Valve Train

Camshaft &
Valve Train

Camshaft &
Valve Train

Idler Gear As-
sembly & Front
Gear Case

Rev. 1
Entire page revised




INDEX (continued)

Component  Component Volume
Number Description Category No.
02-3558 Idler Gear Assemdbly: Idler Gear As- 3
-dler Gear Assembly sembly & Front
Gear Case
02-359 Air Start Valve Air Start & 3
Barring Device
02-360A Cylinder Heads Cylinder Heads B}
& Valves
02-3608 Cylinder Head Valves: Cylinder Heads 4
Intake & Exhaust Valves & Valves
02-360C Cylinder Head and Valves: Cvlinder Heads B
Bolting and Gaskets & Valves
N2-3600 Cylinder Head Cylinder Heads -
& Valves: Springs & Valves
02-362A Subcover Camshaft & 3
Valve Train
02-365A Fuel Injection Pump Fuel 011 In- 4
jection
02-3658B Fuel Injection Equipment - Fuel Qi1 In- 4
Fuel Injection Tips jection
02-265C Fuel Injection Equipment - Fuel 011 In- 4
Tube Assembly jection
02-3650D Fuel Injection Equipment: Fuel 0il1 In- 4
Supports jection
02-371A Fuel Pump Linkage: Fuel Fuel 011 In- 4
Pump Control Shaft jection
02-3718 Fuel Pump Linkage: Linkage Fuel 011 In- 4
Assembly and Bearing jection
02-375 Intake Manifold and Turbo, Intake, 2
Piping Intrcir. & Ex-
haust
02-380A Exhaust Marifold Turbo, Intake, 2
Intrclir. & Ex-
haust
Rev. 1
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INDEX (continued)

Component  Component Volume
Number Description Category No.
02-3808B Exhaust Manifold: Gasket Turbo, Intake, 2
and Bolting Intrcir. & Ex-
haust
02-3858 Cylinder Block Covers: Cyl. Block & 2
Gaskets and Bolting Liners & Water
Manifold
02-3868B Crankcase: Crankcase Crankshaft & 2
Gaskets and Mounting Bearings
Hardware
02-390A Intake & Intermediate and Camshaft & 3
Exhaust Rocker Shaft Assembly Valve Train
02-3908 Rocker Arms and Pushrods: Camshaft & 3
Exhaust Rocker Shaft Valve Train
Assembly
02-39¢CC Main and Connector Camshaft & 3
Pushrods Valve Train
02-390D Rocker Arms and Pushrods: Camshaft & 3
Pushrods Connector. Valve Train
02-390E Rocker Arms and Pushrods: Camshaft & 3
Bushings Valve Train
02-390F Rocker Arms and Pushrods: Camshaft & 3
Lifters Valve Train
02-390G Rocker Arms and Pushrods: Camshaft & 3
Misc. Bolts & Drive Studs Valve Train
02-410A Overspeed Trip Governor Overspeed Trip 3
& Governor
02-4108B Overspeed Trip: Governecr Overspeed Trip 3
and Accessory Drive Assembly & Governor
02-410C Overspeed Trip: Coupling Overspeed Trip 3
& Governor
02-4100D Overspeed Trip Vent Valve Overspeed Trip 3

PE3375
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INDEX (continued)

Component  Component Volume
Number Description Category No.
02-411A Governor Drive: GCovernor & Overspeed Trip 3
Tachometer Drive Gear and & Governor
Shaft
02-4118 Governor Drive: Couplings, Overspeed Trip 3
Pins & Keys & Governor
02-413A Governor Linkage Overspeed Trip 3
& Governor
02-4138 Fuel Pump Linkage: Fuel 0il1 Injection 4
Automatic Shutdown
Cylinder
02-415A Governor Assembly: Woodward Overspeed Trip 3
Governor & Governor
02-4158 Governor Assembly - Overspeed Trin 3
Booster Servomotor & Governor
02-415C Governor Assembly - Overspeed Trip 3
Heat Exchanger & Governor
02-420 Engine Driven Lube Qil 2
Lube 0il Pump
02-425A Engine Driven Jacket Water 4
Jacket Water Pump
02-435A Jacket Water Fittings: Jacket Water 4
Pipe & Fittings
02-4358 Jacket Water Fittings - Jacket water A
Supports
02-435C Jacket Water Inlet Jacket Water 4
Fittings - Valves
N2-436A Intercooler Piping Turbo, Intake 2
Intercooler
& Exhaust
02-4368 Intercooler Piping Turbo, Intake 2
Coupling, Gaskets, Intercooler &
Bolting Exhaust
Rev. 1
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INDEX (continued)

Component  Component Volume
Number Description Category No.
02-437 Turbo Water Piping: Jacket wWater 4
Pipe & Fittings
02-441A Starting Air Manifold: Air Start & 3
Piping, Tubing and Fitting Barring Device
02-4418 Starting Air Manifold Air Start & 3
Valves, Filters & Strainer g8arring Device
02-441C Starting Air Manifold: Air Start & 3
Supports Barring Device
02-445 Fuel 0il1 Booster Pump Fuel Cil In- 4
jection
02-450A Fuel 011 Header: Fuel 0i1 In- 4
Piping/Tubing jection
(62-4508 Fuel 0i1 Header: Fuel Fuel 0il1 In- 4
011 Supports jection
02-455A Fuel 0i1 Filters & Fuel 0il In- 4
Strainers: Filters jection
02-4558 Fuel Qi1 Filters & Fuel 0il In- 4
Strainers: Strainers Jection
02-455C Fuel 0i1 Filters & Fuel 0i1 In- 4
Strainer: Mounting Hardware jection
02-465A Lube 0i1 Lines External: Lube 011 2
Tubing, Fittings, Couplings
02-4658B Lube 0il Lines - External Lube 0i1 2
Valves
02-465C Lube 011 Lines Lube 011 2
External Supports
02-467A Turbocharger: Lube 0i) Lube 0i1 2
Fitting - Pipe, Tubing,
Fittings & Flexible Coupling
02-4678 Turbocharger: Lube 0il Lube 011 2
Fittings - Supports
viii Rev. 1
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INDEX (continued)

Component  Component Volume
Number Description Category No.
02-475A Turbocharger: Bracket Turbo, Intake, 2
Bolting and Gaskets Intrclir. & Ex-
haust
02-4758 Air Butterfly valve Turbo, Intake, 2
Assembly Intrcir. & Ex-
haust
02-475C Turbocharger: Bracket - Turbo, Intake, 2
Bolting & Gaskets Intrcir. & Ex-
haust
02-500A Control Panel Assembly Control Panel 4
Cabinet/System Assembly
02-5006F Control Panel Assembly Control Panel B
Accumulator Assembly
02-500G Control Panel Control Panel R}
Valves Assembly
. 02-500H Control Panel Assembly Control Panel 4
Pressure Switch Assembly
02-5001 Control Panel Assembly: Control Panel By
Contro! Relays Assembly
02-500J Control Panel Assembly: Control Panel 4
Solennid Valves Assembly
02-500L Control Panel Assembly - Control Panel B}
Piping, Tubing, Fittings Assembly
02-500M Control Panel Assembly: Control Panel RS
Terminal Boards/Switches/ Assembly
Wiring
02-5258 Barring Device - Pneumatic: Air Start & 3
Regulator Valve/Shut Off Barring Device
Valve
02-525D Barring Device - Pneumatic: Air Start & 3
Mounting Bracket/Supports Barring Device
02-540A Lube 011 Sump Lube 011 2
with Strainer Assembly
. and Mounting Hardware
ix Rev. 1
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INDEX (continued)

Component  Component Volume
Number Description Category No.
02-5408 Lube 011 Sump Tank: Misc. Lube 011 2

Fittings, Gaskets, Pipe
& Bolting Material, Valves

02-540C Lube 0i1 Sump Tank: Lube 011 2
Mounting Hardware
02-550 Foundation Bolts: Engine & Aux. -
Anchors, Bolts, Misc. Sub Base &
Hardware Foundation
Bolts
02-630A Pyrometer Conduit Assembly: Engine Instru- 3
Conduit mentation &
Wiring
02-6308 Pyrometer Corduit Assembly: Engine Instru- 3
Conduit Fittings mentation &
Wiring
02-630C Pyrometer Conduit Assembly: Engine Instru- 3
Support mentation &
Wiring
02-6300 Pyrometer Conduit Assembly Engine Instu- 3
Thermocouple mentation &
Wiring
02-650A Emergency Diesel Generator Generator 4
02-6508 Generator Generator B}
Control
02-650C Generator-Shaft & Bearing Generator B
02-688A Engine & Aux Module Engine Instru- 3
Wiring Material- Conduit mentation &
& Fittings; Pyrometer Wiring
Assembly - Conduit, Fitting,
Supports
02-6888 Engine & Aux. Engine Instru- 3
Module Wiring Material: mentation &
Wiring & Terminations Wiring
X Rev. 1

Entire page revised
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INDEX (continued)

Component  Component Volume
Number Description Category No.
02-688C Engine & Aux. Module Wiring Engine Instu- 3
Material: Boxes & Terminals mentation &
Wiring
02-689 Off-Engine Aiarm Sensors Engine Instru- 3
mentation &
Wiring
02-690 Engine Alarm Sensors - Engine Instru- 3
Temperature & Level mentation &
Switches Wiring
02-691 Off Engine Safety Alarm Engine Instru- 3
Sensors - Level & mentation &
Pressure Switches Wiring
02-695A Engine Shutdown Engine Shut- 3
Equipment: down & Equip-
Tubing/Fittings & ment
Supports
‘ 02-6958 Engine Shutdown Engine Shut- 3
Equipment: Valves, down & Equip-
Regulator, Orifices ment
02-695C Engine Shutdown Trip Engine Shut- 3
Switches down & Equip-
ment
02-700A Jacket Water Standpipe: Jacket water 4
Pipe, Fittings, Gaskets
02-7008 Jacket Water Standpipe: Jacket Water 4
Valves
02-700C Jacket Water Standpipe: Jacket Water 4
Pipe Supports
02-700E Jacket Water Standpipe: Jacket Water 4
Switches
02-700F Jacket Water Standpipe Jacket wWater 4
& Misc. Bolting
02-717A Auxiliary Skid Jacket water 4
j Rev. 1
" Entire page revised
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Component
Number

INDEX (continued)

Component
Description

Volume
Category No.

02-7178

02-717C

02-7170

02-717€

02-717F

02-717G

02-717H

02-7171

02-717J

02-717K

02-717L

PE3375

Aux Sub Base & 0i1 &
Water Piping - Jacket
Water: Valves

Aux Sub Base & 0il1 & water
Water Piping - Jacket
Water: Pipe, Couplings,
Fittings, Orifices,
Y-Strainers

Aux Sub Base & 0il1 & Water
Piping - Jacket Water:
Gaskets & Bolting

Aux Sub Base & 0il1 & water
Piping - Jacket Water:
Supports

Aux. Sub Base & 0il1 & water

Piping - Lube 0il: Pipe and

Fittings

Aux Sub Base & 0il & Water
Piping - Lube 0i1:
Valves

Aux. Sub-Base & 0i1 & Water
Piping - Lube 0il:
Gaskets & Bolting

Aux Sub Base & 0il1 & Water
Piping = Lube 0i1:

Supports & Mounting Hardware

Aux Sub Base & 0i1 & Water
Piping - Fuel 0i1 - Piping
& Fittings

Aux Sub Base & 0il1 & water
Piping - Fuel 0i1: Valves

Aux Sub Base & 0i1 & Water
Piping - Fuel 0i1 -
Gaskets & Bolting

xii

Jacket Water 4

Engine & Aux. 4
Sub Base &
Foundation Bolts

Jacket Water 4

Jacket Water 4

Lube 0il 2

Lube 011 2

Lube 0i1 2

Lube 011 2

Fuel 011

N

Fuel 0i1 4
Injection

Fuel 911 4
Injection

Rev. 1
Entire page revised




INDEX (continued)

Compcnent  Component Volume
Number Description Category No.
02-717M Aux Sub Base & 0i] & water Fuel 0i1 4
Piping = Fuel 0i1: Injection
Supports
02-805A Intake Air Silencer Turbo, Intake, 2
Intercooler &
Exhaust
02-8058 Intake Air Filter Turbo, Intake, 2
Intercooler &
Exhaust
02-805D Flex Connec%ions Turbo, Intake, 2
Intercooler &
Exhaust
02-810A Jacket Water Standby Jacket Water 4
Heater Pump
02-8108 Jacket Water Heat Exchanger Jacket Water B}
02-810C Thermostatic Valve Jacket Water 4
02-810D Misc. Equipment - Heater, Jacket Water 4
Jacket Water
02-820A Misc. Equipment - Heater, Lube 0il 2
Lube 011 Sump Tank
02-8208 Before & After Lube 011 Lube 011 2
Pump
02-820C Lube 0il Full Pressure Lube 011 2
Strainer
02-8200 Lube 0i1 System - Lube 0i) Lube 0i1 2
Keepwarm Strainer
02-820F 0il1 Prelube Filter Lube 011 2
02-820F Full Flow Lube 0i1 Filter Lube 011 2
02-820G Lube 0i1 Heat Exchanger Lube 0i1 2
02-825A Fuel 0i1 Day Tank Fuel 011 R
Injection
xiii Rev. 1
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INDEX (continued)

Component  Component Volume
Number Description Category No.
02-825D Fuel 0i1 System - Fuel Fuel 0i1 4
0i1 Duplex Strainer Injection
02-8358B Starting Air Tank Air Start & 3
Barring Device
02-835E Misc. Equipment - Starting Air Start & 3
Air Tank Relief valve Barring Device
Rev. 1
xiv Entire page revised
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' Page 1 of 4

COMPONENT DESIGN REVIEW CHECKLIST
PERRY NUCLEAR POWER PLANT - UNIT 1

Turbocharger-Bracket:

COMPONENT Bolting and Gaskets UTILITY Cleveland Electric I1luminating Company
GROUP PARTS LIST NO. 02-475A.C TASK DESCRIPTION NO. DR-03-02-475A,C-1
SNPS GPL NO. 03-475A,0 CLASSIFICATION TYPE B

TASK DESCRIPTIONS

Design review for these components is not required based on a review of the
following:

» The Comanche Peak lead engine DR/QR report (Ref. 1).

. TDI Parts Manuals, Volume II for Perry and Comanche Peak Power
Stations (Refs. 2 and 3).

‘ e  TDI drawings (Ref. 4).

. The EDG Component Tracking System for applicable industry and site
experience (Refs. 5 and 6). Nuclear and non-nuclear experience
identifies a few incidents of broken welds on fabricated items or
piping supported by the turbocharger bracket; such events were caused
by loosened or broken turbocharger hold-down bolts, all resulting
from engine vibration. To prevent recurrence of similar events,
verification of the torque values applied to the turbocharger
hold-aown bolts and the bracket mounting bolts during installation is
required.

The Comanche Peak lead engine DR/QR report indicates that the pipe thermal
loads, along with the engine vibration loads, are the most significant loads
experienced by the brackets and the mounting bolts. The design of the water
jacketed, multi-pipe, exhaust manifold connecting the cylinders to each
turbocharger is identical for botn stations. The adapter piece (transitional
piece) at the turbocharger exhaust connection and its expansion joint is
similarily designed, though the dimensions are different. The thermal loads
experienced by the turbocharger brackets and the associated mounting hardware
for both stations should therefore remain similar.

Review of the amplified response acceleration spectra curves for Perry Station
(Ref. 7) indicates that the seismic loadings are more favorable than those at
the Comanche Peak Station.

PE3234/1




COMPONENT DESIGN REVIEW CHECKLIST Page 2 of 4
. DR-03-02-475A,C-1

TASK DESCRIPTIONS (continued)

Based on the above review the turbocharger brackets at Perry should be adequate
to resist the seismic nertia loads, deadweight, thermal loads, and engine
vibration loads. Similarly, the 3/4 in. capscrews (12 screws for each bracket)
attaching the bracket to the engine block should be satisfactory; however,
based on the DR/QR report for Comanche Peak Station, the review of the
turbochager bracket and bolting finds that in the worst case load condition,
vibration and manifold nozzle loads could potentially produce bolt loads in
excess of preloads. Therefore, the bracket to engine and bracket to turbo base
screws (P.N. GB-001-143 and GB-001-120) are recommended to be inspected on a
regular basis as discussed below:

. Each month for the first three months of commercial operation these
screws should be inspected to assure that no screw has loosened
because of engine operating loads. If during these inspections none
of the screws are found loosened or damaged, from then on
inspections are to be conducted on a yearly basis (or during plant
shutdown). But if any t me durirg inspection any screw is found
loosened or damaged, it = * then be replaced (if damaged) and all
screws retorqued as follow 125 ft-1bs for the bracket to engine
screws and 75 ft-1bs for the bracket to turbo base screws.

. To avoid damage to bracket to engine, and/or bracket to turbo, base screws,
the proper torques as delinated above should be utilized for each respective
bracket bolting application.

There are no modification recommendations for these components.

The following inspections as described in the Comporent Quality Revalidation
Checklist for Component No. 02-475C should be performed on both engines:

® Verification of compliance to the TDI Instruction Manual for bolt
torque loads applied tu the bolted connections through review of
existing documentation.

. Visual inspection to verify proper installation of the bracket
bolting.

. Verification of the material of the bracket-to-engine bolting.

PRIMARY FUNCTION

Not required

PE3234/2 REV. 1




‘ COMPONENT DESIGN REVIEW CHECKLIST Page 3 of 4
DR-03-02-475A,C-1 ‘

ATTRIBUTE TO BE VERIFIED

Not required

SPECIFIED STANDARDS

Not required

REFERENCES

1. Comanche Peak Steam Electric Station - Unit 1, DR/QR Report for Group
Parts List No. 02-475A and C.

2. TDI Manual Volume II, for Model DSRV-16-4 Diesel Engine/Generator, Perry
Nuclear Power Plant, Units 1 and 2, Parts List No. 02-475-22-02, Rev. 3,
dated October 22, 1979, and DOrawing 02-475-22, Rev. B, dated
February 9, 1978.

3. TDI Manual Volume II for Model DSRV-16-4 Diesel Engine/Generator,
. Comanche Peak Steam Electric Station - Unit 1, Parts List No.
02-475-22-02, Rev. C.

4, TD1 Drawings

Drawing No. Description

02-47% 22-AL Bar Support Outer

02-475-22-AK Bar Support Inner

02-475-21-AD Adapter, Intercooler Inlet - Right Bank

02-475-21-AE Adapter, Intercooler Inlet - Left Bank

02-475-21-AF Bracket, Turbo G-90 - Right Bank

02-475-21-AG Bracket, Turbo G-90 - Left Bank

02-475-22-AA Adapter, Intercooler Outlet - Right Bank

02-475-22-AB Adapter, Intercooler Qutlet - Left Bank
5. Emergen~y Diesel Generator Component Tracking System - Nuclear and

Non-nuclear Industry Experience dated Novemver 5, 1544.

6. Emergency Diesel Generator Component Tracking System - Perry Nuclear
Power Station dated November 5, 1984.

7. Gilbert Associates, Inc., Specification SP-562-4549-00 for Class 1E
Diesel Generator Units, Rev. II dated January 11, 1977, Attachment
Specification for Seismic Analysis, Testing, and Documentation, Perry
Nuclear Power Station - Units 1 and 2, SP-750-4549-00, dated
August 30, 1973.

REV, 1
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COMPONENT DESIGN REVIEW CHECKLIST Page 4 of 4
DR-03-02-475A,C-1

DOCUMENTATION REQUIRED

Not required

-

GROUP cuAmpsason/v@#% PROGRAM MANAGER D \Lat vonos e
ok ks il o

2 S

REV. 1
CARRYOVER FROM
PE3234/4 PREVIOUS PAGE

A e T T T



Page 1 of 2

COMPONENT DESIGN REVIEW CHECKLIST
PERRY NUCLEAR POWER PLANT - UNIT 1

Engine Driven

COMPONENT Lube Qi1 Pump UTILITY Cleveland Electric Illuminating Company
GROUP PARTS LIST NO. 02-420 TASK DESCRIPTION NO. DR-03-02-420-1
SNPS GPL NO. 03-420 CLASSIFICATION TYPE A

TASK DESCRIPTIONS

Design review for this component is not required based on the following:

. A review of the EDG Component Tracking System indicated that there
was no significant applicable industry experience, except that
previously addressed in the lead engine report. There was no
site experience listed in the Component Tracking System.

. A review of the lead engine DR/QR report for Comanche Peak.

. Similarity of the Perry component to the lead engine component. Both
are IMO Model 8JK-4:70D.

There are no maintenance recommendations for this component as a result of lead
engine design review.

It is recommended that a Dresser coupling be added on the pump suction line to
mitigate the thermal expansion loading and stresses on the pump inlet nozzle.
The coupling shou'd be located between the relief valve branch connection and
the pump inlet nozzle.

Quality revalidation is not deemed necessary for this component.

PRIMARY FUNCTION

Not required

ATTRIBUTE TO BE VERIFIED

Not required

PE3230/1
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COMPONENT DESIGN REVIEW CHECKLIST
PERRY NUCLEAR POWER PLANT - UNIT 1

Before & After

COMPONENT Lube Qi1 Pump UTILITY Cleveland Electric I1luminating Company
GROUP PARTS LIST NO. 02-8208 TASK DESCRIPTION NO. DR-03-02-8208B-1
SNPS GPL NO. 10-113 CLASSIFICATION TYPE A

TASK DESCRIPTIONS

Design review for this component is not required based on the following:

. A review of the EDG Component Tracking System indicated that there was no
significant applicable industry and site experience, except that already

addressed in the lead engine report.
. A review of the lead engine DR/QR report (Comanche Peak).

- The before and after lube o0il pump at Perry is the same as the
component in the lead engine.

A review of pump nozzle loads indicates that the applied piping loads are
above the manufacturer's recommended allowables. There has however been no
experience of pump leakage due to these loads at Comanche Peak or other V-16
installations. As such, the following inspection should be performed as part
of the daily engine walkdown:

. The pump should be inspected for signs of leakage and corrective
modifications (addition of flexible piping connections) be
implemented as required.

There are no modifications required based on the lead engine report.

Quality revalidation is not required for this component.

PRIMARY FUNCTION

Not required

PE3227/1 REV. 1




COMPONENT DESIGN REVIEW CHECKLIST Page 2 of 2

OR-03-02-820B-1
ATTRIBUTE TO BE VERIFIED

Not required

SPECIFIED STANDARDS

Not required

REFERENCES

Not required

DOCUMENTATION REQUIRED

Not required

GROUP CHAIRPERSON

PROGRAM MANAGER G\ZC§<CNW3=}£ 2
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TDI OWNERS GRCUP
for

PERRY NUCLEAR POWER PLANT - UNIT 1

CYLINDER BLOCK
COMPONENT PART NO. 02-315A

INTRODUCTION

The TDI Emergency Diesel Generator Owners Group Program for the Perry
Nuclear Power Plant requires Design and Quality Revalidation reviews of
the cylinder blocks to determine the adequacy of design for the intended
use at Perry. The blocks are manufactured by TDI and are supplied under
their part number 02-315-03-AE. The cylinder block forms the framework of
the liquid cooled engine and provides passage for coolant and support for
the cylinder liners and cylinder heads.

OBJECTIVE

The objective of this review was to evaluate the structural adequacy of
the cylinder block for its intended use at Perry Nuclear Power Plant.

METHODOLOGY
In order to meet the stated objective, the following methods were used:

. Evaluation of steady state stresses, alternating stresses and stiff-
ness in key portions for the cylinder block.

- Review of engine operating experience.

. Review of engine operating conditions at Perry and identification of
any differences from those at Comanche Peak.

. keview of metallurgical/microstructure analysis of cylinder block
material.

. Performance of dimensional check and evaluation of liner/block
interaction.

. Evaluation of crack growth rate for cylinder block landing and
counterbore diameter by comparison with conservative Shoreham data
and analysis.

. Review of liquid penetrant inspections of Perry DSRV-16-4 1A and 1B
engine blocks.

. Review of Perry site, nuclear and non-nuclear experiences (see
Appendix C).

. Review of Quality Revalidation Checklist results for acceptability.

PE3237/1 REV. 1
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Page 2 of 4
RESULTS AND CONCLUSIONS

A generic investigation of the structural adequacy of the TDI R-4 and
RV-4 series diesel engine cylinder blocks for emergency standby service in
nuclear power plants is summarized in Reference 1. The investigation
considers the cause, extent, and consequences of cylinder block cracking,
and the insoections required to assure a sufficient margin of safety
during continued operation wunder test and postulated accident
conditions.

Evaluation of «t2ady state stresses, alternating stresses and stiffness in
key portions of the cylinder block was accomplished as part of the strain
gage testing at Shoreham and the results were included in the cumulative
damage and crack growth analyses (Ref. 1).

Diesel generators 1A and 1B have had limited operational experience.
Engine hours of operation accumulated to date consist of factory test
hours performed by TDI.

The engine opera’'ing conditions at Perry were compared to those at
Comanche Peak and Shoreham. No significant differences were found that
would affect the structural integrity assessment of the Perry blocks.

It is recommended that liner bore and mating block dimensions be checked
in order to evaluate ihe interaction of the block and liner. These
results are utilized in applying the cumulative damage methodology
outlined in Figure 5-1 of Reference 1. For the purpose of analyzing the
steady state and alternating stresses present, cylinder liner/block bore
interaction is assumed similar to that present at Shoreham. This
assumption must be verified prior to the next emergency standby for
engines 1A and 1B.

The power output for this engine is 7000 kW at 100 percent load. Maximum
output required for LOOP/LOCA is 4460 kW (Ref. 2). The duration of a
LOOP/LOCA used ir this analycis is 168 hours.

Strain gage testing of the original Shoreham EDG 103 block, inspecti~n
data from before and after extensive test operation, and materials testing
were used as a basis to predict adequate life for cylinder blocks. The
rate of propagation of cracks between stud holes during operation
of the original Shoreham EDG 103 block, when compared with the Perry LOOP/
LOCA requirements, indicates that even if the Perry blocks had 1igament
cracks they are predicted to withstand with sufficient margin a LOOP/LOCA
event,

To date, no inspection results for Engine 1A and 1B block tops have been
reported. With no block top inspection results, application of the
cumulative damage analysis, Figures 5-1 and 5-3 of Reference 1, shows
that continued operation is acceptable provided that:

PE3237/2 REV. 1




Page 3 of 4
a. Cylinder liner/block bore dimensions are satisfactory.

b. Inspections show that no stud-to-stud or stud-to-end cracks are
present either between the cylinder heads or at the end of the block
whenever the engine is placed into emergency standby service after
any operation greater than 50 percent nameplate load. If cracks are
found, further inspection must demonstrate that tne cracks are less
than 1.5 inches deep before returning the engine to standby status.

Alternatively, it is recommended that when the engines are disassembled
for the cylinder liner/block bore dimensional inspection, the block tops
be inspected for cracks. Then, application of the cumulative damage
analysis, Figure 5-1 of Reference 1, shows that continued engine operation
without inspection is justified for 572 hours at 100 percent power level
(or variable power operation resulting in equivalent cumulative damage)
with sufficient margin remaining for « LOOF/LOCA event (Reference 2)
provided that:

a. Inspections show that block tops are without detectable block top
cracks.

b. Cylinder liner/block bore dimensions are satisfactory.

Engine operation in excess of the above listed time periods without
repeated inspection is justified so long as the fatigue damage index
since the last complete block top inspection does not exceed the
allowable fatigue damage index based upon the last complete inspection.
In the future this process may be repeated, and additional engine
operation without repeated inspection may continue until the additional
fatigue damage index equals the allowable fatigue damage index establish-
ed by the last complete inspection which showed no cracking.

Optionally, in the future after additional engine operation without
repeated inspection has accumulated fatigue damage index which exceeds
the allowable fatigue damage index, engine operation can continue without
removal of cylinder heads and maintain sufficient margin to withstand a
LOOP/LOCA event provided repeated eddy current inspections described in
Figure 5-1 of Reference 1 are performed between the cylinder heads and
adjacent to the cylinder heads at the ends of the blocks.

The information provided on TER 03-004 has been reviewed and is
consistent with the final conclusions of this report.

PE3237/3 REV. 1
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Quality hevalidation Inspection results identified in Appendix B have been
reviewed nd considered in the performance of this design review, and the
results are consistent with the final conclusions of this report.

Based on the above review, subsequent completion and review of block top
inspections, and cylinder liner/block bore dimensional check as identified
in Appendix B for Engines 1A and 1B, and implementation of inspections, it
is concluded that the cylinder blocks are acceptable for their intended
use at Perry.

IV REFERENCES

Design Review of TDI-R4 and RV-4 Series Emergency Diesel Generator
Cylinder Blocks FaAA-84-9-11.1.

- Letter from E. C. Christiansen (Perry Nuclear Power Plant) to C. L.
Ray, Jr. (TDI Owners Group), dated 7/23/84.

3. FaAA Support Package Number SP-84-6-12(1).
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Appendix B Page Bl of 6
03-02-315A

COMPONENT QUALITY REVALIDATION CHECKLIST

Cleveland Electric I1luminating Co.
COMPONENT Cylinder Block UTILITY Perry Nuclear Powver Plant - Unit 1

GPL NO. _02-315A REV. NO. 1

SNPS GPL NO. (03-315A

TASK DESCRIPTIONS

Engine 1A

& Assemble and review existing documentation.

2. Perform a dimensional check on the area arcund the cylinder liner for
all cylinder block liner landings.

3. Perform a Liquid Penetrant test or Magnetic Particle test on the
cylinder block liner landing along the top landing surface, fillet
radius, and vertical face adjacent to the landing surface. Liner
landings 3L, 4L, 5L, 6L and 3R, 4R, 5R, 6R should be inspected with
the liners removed. If linear indications are found, increase
inspection plan to all liner landings.

4. Perform a Liquid Penetrant test or Magnetic Particle test on the
cylinder head mating surface on top of the cylinder block. The area
between stud hole and liner, and between adjacent cylinder stud hole
should be inspected. The inspection plan should include cylinders
3L, 4L, 5L, 6L and 3R, 4R, SR and 6R. If linear indications are
found, increase inspection plan to all cylinders.

5. Perform an Eddy Current test on the cylinder head stud holes if
required (i.e. linear indications found at stud hole extending into
threads).

6. Remove a sample from each cylinder block by drilling and cutting.
The samples shall be tetrahedral in shape with a one inch square base
and a height of 5/8 inch. A.tachment B shows the locations where the
samples should be taken.
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COMPONENT QUALITY REVALIDATION CHECKLIST Page B2 of 6
03-02-315A

TASK DESCRIPTIONS (continued)

Engine 1B

Same as Engine 1A

ATTRIBUTES TO BE VERIFIED

Engine 1A
9 Quality status of Component Document Package

2. Dimensions of the cylinder block liner landing area
3-5. Surface integrity of the cylinder block liner landing

6. Samples are taken from the cylinder block in accordance with TER
#99-016.

Engine 1B

Same as Engine 1A

ACCEPTANCE CRITERIA

Engine 1A

1. Satisfactory Document Package

2. Review of inspection report by Design Group
3-4. See Attachment A
5-6. Review of inspection report by the Design Group

Engine 1B

Same as Engine 1A

PE2634/2



COMPONENT QUALITY REVALIDATION CHECKLIST Page B3 of 6

03-02-315A
REFERENCES
Engine 1A
1. QCI No. 52
- Approved Site NDE Procedures
3-4. TER#s 99-004, 99-018, 99-036
5. FaAA Procedure NDE 11.8
6. TER #99-015, 99-031
Engine 18
Same as Engine 1A
DOCUMENTATION REQUIRED
Engine 1A
1. Document Summary Sheet
2-6. Inspection Report
Engine 18
Same as Engine 1A
GROUP CHAIRPERSON /.. /,‘,f’ < > PROGRAM MANAGER, — X W\ viun e

J
\

COMPONENT REVIEW

Engine 1A

1. No EDGCTS site experience documents are in evi. -.e.
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COMPONENT QUALITY REVALIDATION CHECKLIST Page B4 of 6
03-02-315A

COMPONENT REVIEW (continued)

Engire 1A (continued)

2-=5. No inspection rep~rts have been received which fulfill these reguire
ments.

6. The block sample was forwarded to design for analysis. The block

was found to be typical Class 40 grey cast iron. These results were
reported by TER# 03-004.

Engine 1B

Same as Engine 1A

RESULTS AND CONCLUSION

Engine 1A

The Quality Revalidation effort with respect to this component, as out-
lined above, is complete. The results have been forwarded to the Design

Review Group for their evaluation and conclusions in support of the final
report.

Engine 1B

Same as Engine 1A

GROUP CHAIRPERSON el #f- fm (7 PROGRAM MANAGER . 2 C K(,L_\wx-iqg L
J
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Atiachment A Page B5 of 6

03-02-315A
COMPONENT QUALITY REVALIDATION CHECKLIST

ACCEPTABLE CRITERIA

A) Area to be inspected

1.
2.

Top of Block
Liner counterbore

B) Reference Standard ASTM E125
C) Evaluation of indications

1.

&
3.

Relevant indications are:

a) Hot tears and cracks, linear indications that exceed ASTM E125
Class I-2

b) Shrink that exceeds ASTM E125 Class I11-3

c¢) Inclusions that exceed ASTM E125 Class III-3

d) Porosity that exceeds ASTM E125 Class V-1

A1l indications exceeding the specification listed above shall be

documented and submitted to the Design Group.

indications that do not exceed the ASTM E125 reference regardless of

size and quantity are acceptable.

D) Non Relevant Indication

1.

PE2634/5

The indications referenced below shall be considered non relevart.
a) Magnetic writing

b) Linear grain boundaries (carbon, ferrite, or graphite induced)
c) Rounded grain boundaries (carbon, ferrite, or graphite induced)
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Page 1 of 2

COMPONENT DESIGN REVIEW CHECKLIST
PERRY NUCLEAR POWER PLANT - UNIT 1

Cylinder Block

COMPONENT Covers: Gaskets & Bolts UTILITY Cleveland Electric I1luminating Company

GROUP PARTS LIST NO 02-385B TASK DESCRIPTION NO. DR-03-02-3858-1

SNPS GPL NO. 03-3858 CLASSIFICATION TYPE C

TASK DESCRIPTIONS

Design review for this component is not required based on a review of the lead
engine DR/QR report (Comanche Peak) and the applicable site and industry
experience.

There have been cases of fastener failures on the cylinder block covers,
however these failures are not attributed to design deficiencies of this
component. Based on the lead engine DR/QR report, the recommended torque value
of 30 ft-1bs is appropriate and the specified bolting and stud materials (SAE
GR 5 and SAE GR 1120 respectively) are acceptable for their intended function
of holding the covers onto the cylinder block. Isolated failures can occur
when the torque is not applied properly or a lesser grade material is substi-
tuted. Barring any deviations as mentioned above the bolting is acceptable for
use on the diesel engines.

There are no modification or maintenance recommendations for this component.

The following quality inspections are recommended to be performed on one
engine:

. Verify that the proper torque is applied and the specified material is
installed. Plant personnel should review site documentation or perform
the necessary inspection to make these determinations.

. Visually inspect gaskets for signs of elastomeric compound breakdown
and cracking.

PRIMARY FUNCTION

Not required

PE3065/1 Rev. 1



How To Use This Report

Tabs in this report identify the following categories:

Turbo, Intake, Intercooler & Exhaust
Lube 011

Engine Base & Bearing Caps

Crankshaft & Bearings

Cylinder Block, Liners & Water Manifold
Air Start & Barring Device

Connecting rods

Pistons

Camshaft & Valve Train

Idler Gear Assembly & Front Gear Case
Flywheel

Engine Instrumentation & Wiring
Overspeed Trip & Governor

Engine Shutdown & Equipment

Jacket Water

Cylinder Heads & Valves

Fuel 0i1 Injection

Generator

Control Panel Assembly

Engine & Auxiliary Sub-Base & Foundation Bolts

These categories have been defined to allow the reader to review a complete
diesel generator subsystem in a convenient manner.

Within each category tabs identify Perry specific component numbers.
A given component report can be found by:

a) If the component number is known - use the alpha - numberic index
which identifies the volume number and category in which the compon-
ent report is located.

b) If only the component name is known - Section 3.2 may be used as a
cross-reference to find the volume number where the component report
may be found.

Some reports address more than one component. a tab is provided for each
component. However, some components are combined under one report. Slip
sheets are provided where required to reference back to the appropriate tab.
Scme components required more than one report. These are identified by the
abbreviation LB-Large Bore and SB-Small Bore on the component number tabs.
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INDEX (continued)

Component  Component Volume
Number Description Category No.
F-068 Intercooler Turbo, Intake 2
Intrcir. & Exhaust
MP022/23 Turbocharger Turbo, Intake, 2
Intrclir. & Exhaust
00-420 Lube 011 Pressure Lube 011 2
Regulating Valve
00-442A Starting Air Distributor: Air Start & 3
Distributor Assembly Barring Device
00-4428 Starting Air Distributor: Air Start & 3
Tubing, Fittings, Gaskets Barring Device
00-621A Fuel 0i1 Drip Tank Fuel 0i1 4
Assembly Injection
02-CFR Turbocharger Thrust Bearing Turbo, Intake, 2
Lubricant System Intrclir. & Ex-
haust
02-305A Base and Bearing Caps: Base Engine Base 2
Assembly & Bearing Caps
02-305C Base and Bearing Caps: Engine Base 2
Main Bearing Studs & Nuts & Bearing Caps
02-305D Base and Bearing Caps: Engine Base 2
Main Bearing Caps & Bearing Caps
02-307A Lube 011 Fittings: Lube 0i1 2
Internal - Headers
02-3078 Lube 0i1 Fittings: Lube 011 2
Internal - Tube & Fittings
02-3070 Lube 0i1 Fittings Internal: Lube 011 2
Supports
02-310A Crankshaft Crankshaft & 2
Bearings
02-3108 Main Bearings Crankshaft & 2
Bearing
Rev. 1
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INDEX (continued)

Component  Component Volume
Number Description Category No.
02-310C Crankshaft & Bearings: Crankshaft & 2
Thrust Bearing Rings. Bearing
02-311A Crankcase: Crankcase Assy Crankshaft & 2
Bearing
02-311D Crankcase: Crankcase Crankshaft & 2
Mounting Hardware Bearings
02-315A Cylinder Block Cyl. Block & 2
Liners & Water
Manifold
0¢-315C Cylinder Block Liners & Cyl. Block & 2
Water Manifold - Liners &
Cylinder Liner Water Manifold
02-315D Cylinder Block Liners & Cyl. Block & 2
Jacket Water Manifold Liners &
& Piping Water Manifold
02-315E Cylinder Block Liners & Cyl. Block & 2
Water Manifold: Studs Liners &
Water Manifold
02-315F Cylinder Block Liners Cyl. Block & 2
& Water Manifold: Liner & Water
Cylinder Head Nuts Manifold
02-315G Cylinder Block Liners & Cyl. Block & 2
Water Manifold: Seals & Liners &
Gaskets wWater Manifold
02-316A Jacket Water Inlet Manifold: Jacket Water 4
Manifold Assembly W/Hardware
and Coupling and Gaskets
02-3168 Jacket Water Inlet Manifold: Jacket Water R
Coupling and Gaskets
02-316C Jacket Water Inlet Manifold: Jacket Water R}
Vent line to Discharge
Manifold
02-317A Water Discharge Manifold: Jacket Water 4
Jacket Water Discharge
Manifold/Piping
Rev. 1
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INDEX (continued)

Component  Component Volume

Number Description Category No.

02-3178 Water Dicharge Manifold: Jacket Water 4
Coupling & Seals

02-317C Water Discharge Manifold: Jacket Water 4
Supports

02-330A Flywheel Flywheel 3

02-3308 Flywheel - Bolting Flywheel 3

02-3358 Front Gearcase - Gaskets Idler Gear As- 3
and Bolting sembly & Front

Gear Case

02-340A Connecting Rods: Connecting Connecting 3
Rods & Bushings Rods

02-3408 Connecting Rod Bearing Connecting 3
Shells Rods

02-341A Pistons Pistons 3

02-3418 Pistons: Rings Pistons 3

02-341C Piston Pin Assembly Pistons 3

02-345A Tappets and Guides: Intake Camshaft & 3
& Exhaust Tappet Assembly Valve Train

02-3458 Tappets and Guides: Fuel Camshaft & 3
Tappet Assembly Valve Train

02-345C Tappets and Guides: Fuel Camshaft & 3
Pump Base Assembly Valve Train

02-350A Camshaft: Camshaft Camshaft & 3
Assembly Valve Train

02-3508 Camshaft: Camshaft Camshaft & 3
Bearing Valve Train

02-350C Camshaft: Supports, Bolting Camshaft & 3
and Gear Valve Train

02-355A Idler Gear Assembly Crank Idler Gear As- 3
To Pump Gear sembly & Front

Gear Case
Rev. 1
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IND™X (continued)

Component  Component Volume
Number Description Category No.
02-3558 Idler Gear Assembly: Idler Gear As- 3
Idler Gear Assembly sembly & Front
Gear Case
02-359 Air Start Valve Air Start & 3
Barring Device
02-360A Cylinder Heads Cylinder Heads 4
& Valves
02-3608 Cylinder Head Valves: Cylinder Heads By
Intake & Exhaust Valves & Valves
02-360C Cylinder Head and Valves: Cylinder Heads 4
Bolting and Gaskets & Valves
02-3600 Cylinder Head Cylinder Heads 4
& Valves: Springs & Valves
02-362A Subcover Camshaft & 3
Valve Train
02-365A Fuel Injection Pump Fuel 011 In- R}
jection
02-3658 Fuel Injection Equipment - Fuel 0il1 In- 4
Fuel Injection Tips jection
02-365C Fuel Injection Equipment - Fuel 0i1 In- 4
Tube Assembly jection
02-3650 Fuel Injection Equipment: Fuel 0il In- 4
Supports jection
02-371A Fuel Pump Linkage: Fuel Fuel 0il In- 4
Pump Control Shaft jection
02-3718 Fuel Pump Linkage: Linkage Fuel 011 In- 4
Assembly and Bearing jection
02-375 Intake Manifold and Turbo, Intake, 2
Piping Intrcir. & Ex-
haust
02-380A Exhaust Manifold Turbo, Intake, 2
Intrclr. & Ex-
haust
Rev. 1
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INDEX (continued)

Component  Component Volume
Number Description Category No.
02-3808 Exhaust Manifold: Gasket Turbo, Intake, 2
and Bolting Intrclr. & Ex-
haust
02-3858 Cylinder Block Covers: Cyl. Block & 2
Gaskets and Bolting Liners & Water
Manifold
02-3868 Crankcase: Crankcase Crankshaft & 2
Gaskets and Mounting Bearings
Hardware
02-390A Intake & Intermediate and Camshaft & 3
Exhaust Rocker Shaft Assembly Valve Train
02-3908 Rocker Arms and Pushrods: Camshaft & 3
Exhaust Rocker Shaft Valve Train
Assembly
02-390C Main and Connector Camshaft & 3
Pushrods Valve Train
02-390D0 Rocker Arms and Pushrods: Camshaft & 3
Pushrods Connector. Valve Train
02-390E Rocker Arms and Pushrods: Camshaft & 3
Bushings Valve Train
02-390F Rocker Arms and Pushrods: Camshaft & 3
Lifters Valve Train
02-390G Rocker Arms and Pushrods: Camshaft & 3
Misc. Bolts & Drive Studs Valve Train
02-410A Overspeed Trip Governor Overspeed Trip 3
& Governor
02-4108 Overspeed Trip: Governor Overspeed Trip 3
and Accessory Drive Assembly & Governor
02-410C Overspeed Trip: Coupling Overspeed Trip 3
& Governor
02-4100 Overspeed Trip Vent Valve Overspeed Trip 3
& Governor
Rev, 1
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INDEX (continued)

Component
Description

Category

02-411A

02-4118

02-413A

02-4138

02-415A

02-4158

02-415C

02-420

02-425A

02-435A

02-4358

02-435C

02-436A

02-4368

PE3375

Governor Drive: Governor &
Tachometer Drive Gear and
Shaft

Governor Drive: Couplings,
Pins & Keys

Governor Linkage
Fuel Pump Linkage:
Automatic Shutdown

Cylinder

Governor Assembly: Woodward
Governor

Governor Assembly -
Booster Servomotor

Governor Assembly -
Heat Exchanger

Engine Driven
Lube 011 Pump

Engine Driven
Jacket Water Pump

Jacket Water Fittings:
Pipe & Fittings

Jacket Water Fittings -
Supports

Jacket Water Inlet
Fittings - Valves

Intercooler Piping

Intercooler Piping
Coupling, Gaskets,
Bolting

Overspeed Trip
& Governor

Overspeed Trip
& Governor

Overspeed Trip
& Governor

Fuel 011 Injection

Overspeed Trip
& Governor

Overspeed Trip
& Governor

Overspeed Trip
& Governor

Lube 011

Jacket Water

Jacket Water

Jacket Water

Jacket Water

Turbo, Intake
Intercooler
& Exhaust

Turbo, Intake
Intercooler &
Exhaust

Rev, 1
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INDEX (continued)

Component  Component Volume
Mumber Description Category No.
02-437 Turbc Water Piping: Jacket Water 4
Pipe & Fittings
02-441A Starting Air Manifold: Air Start & 3
Piping, Tubing and Fitting Barring Device
02-4418 Starting Air Manifold Air Start & 3
Valves, Filters & Strainer Barring Device
02-441C Starting Air Manifold: Air Start & 3
Supports Barring Device
02-445 Fuel 0il1 Booster Pump Fuel 011 In- 4
jection
02-450A Fuel 011 Header: Fuel 0i1 In- 4
Piping/Tubing Jjection
02-4508 Fuel 011 Header: Fuel Fuel 0i1 In- 4
011 Supports jection
02-455A Fuel 0il Filters & Fuel 0il In- 4
Strainers: Filters jection
02-4558 Fuel 011 Filters & Fuel 0il In- 4
Strainers: Strainers jection
02-455C Fuel 0i1 Filters & Fuel 011 In- 4
Strainer: Mounting Hardware jection
02-465A Lube 01 Lines External: Lube 011 2
Tubing, Fittings, Couplings
02-4658B Lube 011 Lines - External Lube 011 2
Valves
02-465C Lube 011 Lines Lube 011 2
External Supports
02-467A Turbocharger: Lube 0i) Lube 011 2
Fitting - Pipe, Tubing,
Fittings & Flexible Coupling
02-4678 Turbocharger: Lube 011 Lube 011 2
Fittings - Supports
viii Rev. 1|
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INDEX (continuei)

Component
Description

Category

02-475A

02-4758

02-475C

02-500A

02-500F

02-500G

02-500H

02-5001

02-500J

02-500L

02-500M

02-5258

02-5250

02-540A
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Turbocharger: Bracket
Bolting and Gaskets

Air Butterfly Valve
Assembly

Turbocharger: Bracket -
Bolting & Gaskets

Control Panel Assembly
Cabinet/System

Control Panel Assembly
Accumulator

Control Panel
Valves

Control Panel Assembly
Pressure Switch

Control Panel Assembly:
Control Relays

Control Panel Assembly:
Solenoid Valves

Control Panel Assembly -
Piping, Tubing, Fittings

Control Panel Assembly:
Terminal Boards/Switches/
Wiring

Barring Device - Pneumatic:

Regulator Valve/Shut Off
Valve

Barring Device - Pneumatic:

Mounting Bracket/Supports

Lube 011 Sump
with Strainer Assembly
and Mounting Hardware

Turbo, Intake,
Intrclr. « Ex-
haust

Turio, Intake,
Tatrclr. & Ex-
haust

Turbo, Intake,
Intrcir. & Ex-
haust

Control Panel
Assembly

Control Panel
Assembly

Control Panel
Assembly

Control Panel
Assembly

Control Panel
Assembly

Control Panel
Assembly

Control Panel
Assembly

Control Panel
Assembly

Air Start &
Barring Device

Air Start &
Barring Device

Lube 011

Rev. 1
Entire page revised




INDEX (continued)

Component  Component Volume
Number Description Category No.
02-5408 Lube 011 Sump Tank: Misc. Lube 0i1 2
Fittings, Gaskets, Pipe
& Bolting Material, Valves
02-540C Lub- 741 Sump Tank: Lube 011 2
Mounting Hardware
02-550 Foundation Bolts: Engine & Aux. B
Anchors, Bolts, Misc. Sub Base &
Hardware Foundation
Bolts
02-630A Pyrometer Conduit Assembly: Engine Instru- 3
Conduit mentation &
Wiring
02-630B Pyrometer Conduit Assembly: Engine Instru- 3
Conduit Fittings mentation &
Wiring
02-630C Pyrometer Conduit Assembly: Engine Instru- 3
Support mentation &
Wiring
02-6300 Pyrometer Conduit Assembly Engine Instu- 3
Thermocouple mentation &
Wiring
02-650A Emergency Diesel Generator Generator 4
02-6508 Generator Generator Rl
Control
02-650C Generator-Shaft & Bearing Generator 4
02-688A Engine & Aux Module Engine Instru- 3
Wiring Material- Conduit mentation &
& Fittings; Pyrometer Wiring
Assembly - Conduit, Fitting,
Supports
02-6888 Engine & Aux. Engine Instru- 3
Module Wiring Material: mentation &
Wiring & Terminations Wiring
X Rev. 1
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INDEX (continued)

Component  Component Volume
Number Description Category No.
02-688C Engine & Aux. Module Wiring Engine Instu- 3
Material: Boxes & Terminals mentation &
Wiring
02-689 Off-Engine Alarm Sensors Engine Instru- 3
mentation &
Wiring
02-690 Engine Alarm Sensors - Engine Instru- 3
Temperature & Level mentation &
Switches Wiring
02-691 Off Engine Safety Alarm Engine Instru- 3
Sensors - Level & mentation &
Pressure Switches Wiring
02-695A Engine Shutdown Engine Shut- 3
Equipment: down & Equip-
Tubing/Fittings & ment
Supports
02-6958 Engine Shutdown Engine Shut- 3
Equipment: Valves, down & Equip-
Regulator, Orifices ment
02-695C Engine Shutdown Trip Engine Shut- 3
Switches down & Equip~
ment
02-700A Jacket Water Standpipe: Jacket Water 4
Pipe, Fittings, Gaskets
02-7008 Jacket Water Standpipe: Jacket Water 4
Valves
02-700C Jacket Water Standpipe: Jacket Water R}
Pipe Supports
02-700E Jacket Water Standpipe: Jacket Water )
Switches
02-700F Jacket Water Standpipe Jacket water )
& Misc. Bolting
02-717A Auxiliary Skid Jacket Water R}
’ Rev. 1
0 Entire page revised
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INDEX (continued)

Component  Component Volume
Number Description Category No.
02-7178 Aux Sub Base & 011 & Jacket water 4
Water Piping - Jacket
Water: Valves
02-717C Aux Sub Base & 0i1 & water Engine & Aux. R}
Water Piping - Jacket Sub Base &
Water: Pipe, Couplings, Foundation Bolts
Fittings, Orifices,
Y-Strainers
02-7170 Aux Sub Base & 011 & water Jacket Water 4
Piping - Jacket Water:
Gaskets & Bolting
02-717E Aux Sub Base & 011 & water Jacket Water 4
Piping - Jacket Water:
Supports
02-717F Aux. Sub Base & 0i) & water Lube 0i1l 2
Piping = Lube 011: Pipe and
Fittings
02-717G Aux Sub Base & 011 & water Lube 011 2
Piping = Lube 011:
Valves
02-717H Aux. Sub-Base & 011 & Water Lube 011 2
Piping = Lube 011:
Gaskets & Bolting
02-7171 Aux Sub Base & 011 & Water Lube 011 2
Piping = Lube 011:
Supports & Mounting Hardware
02-717J Aux Sub Base & 01) & Water Fuel 011 2
Piping = Fuel 011 - Piping
& Fittings
02-717K Aux Sub Base & 011 & water Fuel 011 4
Piping = Fuel 011: Valves Injection
02-717L Aux Sub Base & 011 & water Fuel 011 4
Piping = Fuel 011 = Injection
Gaskets & Bolting
Rev. 1
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INDEX (continued)

Component  Component Volume
Number Description Category No.
02-717M Aux Sub Base & 0i) & water Fuel 011 4
Piping = Fuel 0i1: Injection
Supports
02-805A Intake Air Silencer Turbo, Intake, 2
Intercooler &
Exhaust
02-8058 Intake Air Filter Turbo, Intake, 2
Intercooler &
Exhaust
02-805D Flex Connections Turbo, Intake, 2
Intercooler &
Ex<haust
02-810A Jacket Water Standby Jacket water 4
Heater Pump
02-8108 Jacket Water Heat Exchanger Jacket water RS
02-810C Thermostatic Valve Jacket Water 4
02-8100 Misc. Equipment - Heater, Jacket Water A
Jacket Water
02-820A Misc. Equipment - Heater, Lube 011 2
Lube 011 Sump Tank
02-8208 Before & After Lube 01) Lube 011 2
Pump
02-820C Lube 0il1 Full Pressure Lube 011 2
Strainer
02-8200 Lube 011 System - Lube 0il Lube 011 2
Keepwarm Strainer
02-820E 0il Prelube Filter Lube 011 2
02-820F Full Flow Lube 011 Filter Lube 011 2
02-820G Lube 0f)1 Heat Exchanger Lube 011 2
02-825A Fuel 011 Day Tank Fuel 011 4
Injection
xiid Rev, |
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INDEX (continued)

Component  Component Volume
Number Description Category No.
02-8250 Fuel 011 System - Fuel Fuel 011 4
011 Duplex Strainer Injection
02-8358 Starting Air Tank Air Start & 3
Barring Device
02-835E Misc. Equipment - Starting Air Start & 3
Air Tank Relief Valve Barring Device
Rev. |
xiv Entire page revised

PE337S



Page 1 of 2

COMPONENT DESIGN REVIEW CHECKLIST
PERRY NUCLEAR POWER PLANT - UNIT 1

COMPONENT Pistons UTILITY Cleveland Electric Illuminating Company
GROUP PARTS LIST NO. 02-341A TASK DESCRIPTION NO. DR-03-02-341A-1
SNPS GPL NO. 03-341A CLASSIFICATION TYPE A

TASK DESCRIPTIONS

Design review is not required for this componeni based on review of the lead
engine DR/QR reports (Shoreham/Comanche Peak), the Phase [ report and the
applicable site and industry experience in the EDG Component Tracking System.

CEI has replaced the originally supplied AH piston skirts with the product
improvement AE piston skirts at Perry Nuclear Power Plant. The AE piston
skirt incorporates design changes and has not been observed to crack fin
service.

The following Quality inspections as delineated in the CQRC are recommended
for the replacement AE pistons:

. Prior to installation, perform a liquid penetrant test on the piston
skirts. Map all linear indications in the stud boss area and
document with photographs.

(Note: I[f the results of the above inspections reveal indications greater
than 1/32 inch Jlength, either remove the indications by surface
conditioning, or perform an eddy current test to determine if the
fndications must be removed.)

. Perform a liquid penetrant test on the rib area near the wrist pin
and on the rib at the intersection of the wrist pin boss to check
for indications in the casting.

. Visually inspect all piston skirt and crown outside diameters for
scuffing, and the combustion bowls in the crowns for pitting.

There are no maintenance or modirication recommendations for this component.

PRIMARY FUNCTION
Not required

PE3038/1




COMPONENT DESIGN REVIEW CHECKLIST Page 2 of 2
DR-03-02-341A-1

ATTRIBUTE TO BE VERIFIED

Not required

SPECIFIED STANDARDS

Not required

REFERENCES
Not required

DOCUMENTATION REQUIRED

Not required

y 717 i
GROUP CHATRPERSON 5.__1.!4‘.& PROGRAM MANAGER - DC \<ay v
26 Ko ’;45==-._.

'

REV, 1
CARRYOVER FROM
PE3038/2 PREVIOUS PAGE



How To Use This Report

Tabs in this report identify the following categories:

Turbo, Intake, Intercooler & Exhaust
Lube 011

Engine Base & Bearing Caps

Crankshaft & Bearings

Cylinder Block, Liners & Water Manifold
Air Start & Barring Device

Connecting rods

Pistons

Camshaft & Valve Train

Idler Gear Assembly & Front Gear Case
Flywheel

Engine Instrumentation & Wiring
Overspeed Trip & Governor

Engine Shutdown & Equipment

Jacket Water

Cylinder Heads & Valves

Fuel 011 Injection

Generator

Control Panel Assembly

Engine & Auxiliary Sub-Base & Foundation Bolts

These categories have been defined to allow the reader to review a complete
diesel generator subsystem in a convenient manner.

Within each category tabs identify Perry specific component numbers.
A given component report can be found by:

a) If the component number is known - use the alpha - numberic index
which identifies the volume number and category in which the compon-
ent report is located.

b) If only the component name is known - Section 3.2 may be used as a
cross-reference to find the volume number where the component report
may be found.

Some reports address more than one component., a tab s provided for each
component, Mowever, some components are combined under one report. Slip
sheets are provided where required to reference back to the appropriate tab.
Some components required more than one report. These are identified by the
abbreviation LB-Large Bore and S5B-Small Bore on the component number tabs.
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INDEX (continued)

Component  Component Volume
Number Description Category No.
F-068 Intercooler Turbo, Intake 2
Intrcir. & Exhaust
MP022/23 Turbocharger Turbo, Intake, 2
Intrcir, & Exhaust
00-420 Lube 011 Pressure Lube 011 2
Regulating valve
00-442A Starting Air Distributor: Air Start & 3 }
Distributor Assembly Barring Device
00-4428 Starting Air Distributor: Air Start & 3
Tubing, Fittings, Gaskets Barring Device
00-621A Fuel 011 Drip Tank Fuel 01) 4
Assembly Injection |
|
02-CFR Turbocharger Thrust Bearing Turbo, Intake, 2
Lubricant System Intrclir. & Ex-
haust
02-305A Base and Bearing Caps: Base Engine Base 2
Assembly & Bearing Caps
02-305C Base and Bearing Caps: Engine Base 2
Main Bearing Studs & Nuts & Bearing Caps
02-3050 Base and Bearing Caps: Engine Base 2
Main Bearing Caps & Bearing Caps
02-307A Lube 011 Fittings: Lube 011 2
Internal - Headers
02-3078 Lube 01) Fittings: Lube 011 2
Internal - Tube & Fittings
02-3070 Lube 011 Fittings Internal: Lube 01) 2
Supports
02-310A Crankshaft Crankshaft & 2
Bearings
02-3108 Main Bearings Crankshaft & 2
Bear ng
Rev. 1
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INDEX (continued)

Component  Component Volume
Number Description Category No.
02-310C Crankshaft & Bearings: Crankshaft & 2
Thrust Bearing Rings. Bearing
02-311A Crankcase: Crankcase Assy Crankshaft & 2
Bearing
02-3110 Crankcase: Crankcase Crankshaft & 2
Mounting Hardware Bearings
02-315A Cylinder Block Cyl. Block & 2
Liners & Water
Manifold
02-315C Cylinder Block Liners & Cyl. Block & 2
Water Manifold - Liners &
Cylinder Liner Water Manifold
02-3150 Cylinder Block Liners & Cyl. Block & 2
Jacket Water Manifold Liners &
& Piping Water Manifold
02-315€ Cylinder Block Liners & Cyl. Block & 2
Water Manifold: Studs Liners &
Water Manifold
02-315F Cylinder Block Liners Cyl. Block & 2
& Water Manifold: Liner & Water
Cylinder Head Nuts Manifold
02-315G Cylinder Block Liners & Cyl. Block & 2
Water Manifold: Seals & Liners &
Gaskets Water Manifold
02-316A Jacket Water Inlet Manifold: Jacket Water 4
Manifold Assembly W/Hardware
and Coupling and Gaskets
02-3168 Jacket water Inlet Manifold: Jacket Water 4
Coupling and Gaskets
02-316C Jacket Water Inlet Manifold: Jacket Water Rl
Vent line to Discharge
Manifold
02-317A Water Discharge Manifold: Jacket Water R
Jacket Water Discharge
Manifold/Piping
Rev. |
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INDEX (continued)

Component  Component Volume

Number Description Category No.

02-3178 wWater Dicharge Manifold: Jacket wWater B
Coupling & Seals

02-317C Water Discharge Manifold: Jacket Water 4
Supports

02-330A Flywheel Flywheel 3

02-3308 Flywheel - Bolting Flywheel 3

02-3358 Front Gearcase - Gaskets Idler Gear As- 3
and Bolting sembly & Front

Gear Case

02-340A Connecting Rods: Connecting Connecting 3
Rods & Bushings Rods

02-3408 Connecting Rud Bearing Connecting 3
Shells Rods

02-341A Pistons Pistons 3

02-3418 Pistons: Rings Pistons 3

02-341C Piston Pin Assembly Pistons 3

02-345A Tappets and Guides: Intake C<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>