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STATE OF NORTH CAROLINA

COUNTY OF MECKLENBURG

Gail G. Davis, being duly sworn, says that:

She is Supervisor, Clerical Services Section, General Services Division,
Design Engineering Department, Duke Power Company, Charlotte, North Carolina.

That Specification No. CNS-1301.00-2, Revision 0, attached herewith is a
true copy of the original.

That the original of said Specification was inadvertently destroyed,
and that verifying initials and dates replacing the original are on
Form 301.2, also attached.

That this true copy of the original is now located in the correspondence files
area of the Clerical Services Division.

Bout B, Mawrs

Affiant

Sworn to and Subscribed befqre me this the
4th day of April, 1975.

Notary ;ub}ic

My Commission Fxpires: 4/24/78
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Revisicon:

This document specifies
estahlished procedures,
the above specification
waived) as noted below:

items related to nuclear safety.
its quality has been assured.
was originated, checked, approved and inspectec (or

in accordance with
Signatures certify that

Prepared By:w Date: ~ ./;/614 [":ZZ/ %7 _/\

Checked By: " ' eck oé il ,/ga.’z/e“;/ v/ sj,/;-//; / QLY Yfavr)is

Approved By: ‘,E Date: / '/,,7‘///"/%)7/&1‘
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Inspection Waived By: Date:

intpection Waived For: ELECTRICAL MECHANICAL CIVIL

Inspected By: Date:_[0- 3 '74- 2-28- 75

Inspected By: Date: ,‘LQ -_1-76‘ s.l-7S

DIVISION QUALITY ASSURANC
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OR ASME CODE ITEMS)
,
Division Date:
Design tEngineering Department
This is to certify that the above specification has been reviewed by me, the
undersigned, and is correct, complete, and in compltance with 1971 Edition of
ASME Code, Section Ili, Paragraph NA-3250.
(SEAL) SIGNATURE :

NAME :

negistered Professiona

te & No

Engineer
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SPECIFICATION No.

Septemper 23,

Genera)

Reference Dwg's And Documents

Operating Conditions And Requirements

Equipment To Be Furnished

.1

4.2

Engines
Basic Engine Accessory Equipment

Generator, Exciter and Voltage Regulator
Air Intake Systems

Exhaust System

Fuel OI1 System

Lubricating 01l System

Cooling Water System

Starting Air System

Crank Case Breather System

Engine Control Cabirets

Auxilliary Motor Drives

Auxiliary Pumps

Piping and Miscellaneous In-i.ine Equipment
Heat Exchangers

Motor Control

4160 Volt Switchgear

Foundation Equipment
teries anc Satter

Nas
vaoi y

Miscel laneous Equipment

1974
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SPECIFICATION No. CNS=-12
1

September 23, 74

DUKE POWER COMPANY
LECTRIC GENERATING UNITS

GENERAL

Scope: This spec!fication covers the manufacture and delivery of:
our (&) 6000 KW at 0.8 Power Factor, 4160 Volt, 3 phase, 60 hertz,
single-engine Emergency Diesel Electric Generating Sets for

Catawba
Nuclear Station Units 1 & 2

Installation Site: This equipment is to be installed at Catawba
Nuclear Station.

Definitions: Owner = Duke Power Company
Purchaser = Mil]l Power Supply Company
Contractor = Person or corporation to whom work
is awarded
Bidder = Person or corporation who responds to
purchaser s inquiry
Responsible Engineer - The Engineer designated as
responsible for a particular piece of equipment,

Codes or Standards: The equipment specified is to be in accordance
with the latest applicable standards of ANSI, IEEE and NEMA as listed
below. In the evert of conflict with any requirement of this specifi-=
catlon, this specification will take precedence. In addition, the
Bidder should notify the Owner per Section 14,

1.4.1 ANS| C50.10 = Genera! Requirements for Synchronous Machines. 1965

b2 ANS| C50.12 - Requirements of Salient Pole Synchronous Generators
and Condersers., 1965

NEMA - Standard Practices for Low and Medium Speed Stationary
Diesel and Gas Engines.

IEEE 43 - RecommendeJ Practice for Testing Insulation Resistance
of Rotating Machines. 18971 (Also ANSI C50.22-1972)

|EEE 51 = Guide Principles for Dielectric Tests. 1955

|EEE 115 = Test Prozedures for Synchronous Machines. 1965

o

Material for Electric Machinery Employing Form Wound Pre~lInsulated
Stator Coils. 16472

IEEE 275 - Test Procedure for Evaluation of Systems of Insulating
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IEEE 308 - IEEE Criteria for Class |E Electrical Systems for
197

Nuclear Power Generatirg Stations.

971
IEEE 323 - Genera) Guide for Qualifying Class 1 Electric Equip-
ment for Nuclear Power Generating Stations. 1871

NEMA MG-1 = NEMA Standard for Motors and Generators 1972
Section 1 = Parts 1 and 2

Section 11 - Parts 10, 11 and 14

Section 111 = Parts 20 and 22

IEEE 112A - Jest Procedure for Polyphase Induction Mctors and
Generators, 1964

A.E.C. Safety Guide #9 - Selection of Diesel Generator Set
Capacity for Standby Power Supplies. 3-10-71.

IEEE STD 387 = 1972 - IEEE Trial - Use Standard: Criteria for
Diesel Generator Units Applied as Standby Power Supplies 7or

Nuclear Power Generating S*ations. 1972.

IEEE 344 - Tr'al Use Guide for Selsmic Qualification of Clas

|
Electrical Equipment for Nuclear Power Generating Svations. 1§72

AEC Safety Guide #6 - Independence Between Redundant Standby (On Sit.)
Power Sources and Between Their Distribution System. 3-10-71.

Section 111, Class 3 of ASME Boiler and Pressure Vessel Code Section
i1, Dated 1974,

NFPA No. 30 - Flammable and Combustible Liquids code.

NFPA No. 37 = Standard for the Installation and Use of Stationary
Combustion Engines and Gas Turbines.

Title 10 Code of Federal Regulations, Section 50, Appendix,B, Quality
Assurance Criteria for Nuclear Pewar Plant and Fuel Reprocessing Plants.

1.4,20 ANS| NA45,.2-1971, Quality Assurance Program Requirements for Nuclear
Power Plants.

1.8.2) ANS| N&45,.2.2-1972.
(This section applicable to Owner only = see procedure EEQS 7.3.2.5.1)

Materia! and Equipment Status System Information:

Resporsible Englneer «. P, Voglewede/J, W, Woodruff
Engineering Target Purchase Order Reiease Date 11-15-7L
Date Specification sent to Mill Power

O - !
wiY. Unit
Line Item No. Pescription of Measure
] ODlesel tlectric 1 each

Leanaratinn linis
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REFERENCE DRAWINGS AND DOCUMENTS

Codes and standards identified in paragraph 1.

OPERATING CONDITIONS AND REQUIREMENTS

The Diesel Electric Generating Sets are to be used as a source of on
site Emergency Standby Power. Each set w'll furnish standby power tc
the Class I|E distribution system loads for emergency shutdown of the

two 1150 MW Catawba nuclear reactor= turbine-generator units. Each
Diesei Engine-Generator set shall be housed in a separate room, a part
of the Auxiliary Buildir-, meeting all the requirements of a Class |
structure for nuclear power plants. The diesel scts are to be operated
at an elevation of 556 feet above sea level, indoors, 55°F to 125°F

(Dry Bulb) environment ambient temperature range and 10% to 25% envirun=-
ment relative humidity range.

The maximum room ambient temperature of the Diesel Room will be 125°F
and all equipment located in thi:z room shall be capadble of operating
under thes> conditions for a continuous period. The air supply for the
engine shill be taken from outside the diesel rooms and will be a
maximum of 100°F during the summer months.

Each engine generator unit is to operate unattended at rated full load,
voltage and frequency under the emergency condition for an indefinite
period unti] manually shut down.

The diesel-generator units shall start automatically with no A.C. power
available, accelerate to synchronous generator speed and acquire rated
voltage upon receipt of Owner's ''Start Diesel Signal”or Engineered
Safeguard Signal.

All equipment is to have a minimum design life of forty (4C) years with
normal use and maintenance.

Vendor shall submit maximum inbalance on all rotating parts for approval
by Owner.

EQUIPMENT TO BE FURNISHED

Enginei
&Y Four (4), 4 stroke cycle diesel engines rated at 6000 KW at
0.8 Power Factor each for continuous operation. The diesel
enginas shall be turbo-charged, multi-cylinder, Vee-type
of manufacturer's current design for staticnary service,
The engine shall be direct connected to either an engine type
or single bearing bracket type generator of electrical
charazteristic required to meet conditions of motor loads., The
rated speed of the engine shall not exceed that of the manufac-
turer's engines of the same configuration already in operation
for base load or emergency electrica! power generation.
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The Engine shall be suitable for continuous power generation duty,
engineered, designed, manufactured and tested in accordance with
the applicable DEMA (.candard Practices for Low and Medium Speed
Stationary Diesel and Gas Engines) Standard.

The engine with its generator and exciter ¢« ..i.i be engineered
and designed as a complete unit, and shall be free of all
deleterious critical speeds of torsional vibration within th
range of 90 to 110% of normal operating speed. Any such cri
speed of torsional vibration deemed objectionable by the pur
shall be sufficient cause for rejection of the equipment.

e
Ct

ca
nas

'

er

The engine shall be cipable of operating at 110% of rated speed
without overstressing of any parts.

All parts and equipment incorporated into the units, their
associated equipment and auxiliaries shall be new and the latest
standard product of the manufacturer regularly engaged in the
production of such equipment. All relays are to be of Cutler
Hammer make and all pressure switches are to be of Custom
Commonent make., Any substitution must be approved vy the owner,

The engine Is to be up to generator synchronous speed within
10 seconds from signal to start from a cold or hot condition and
begin acceptance of lcad according to loading Table | attached.

The engine must be capable of positive start.
The engine's fuel is to be Diesel Fuel 0il #2,

The engine shall be able to operate at 6600KW continous for a
period of two hours out of every twenty-four hours without
affecting the life of the unit. The overload capacity shall

be guaranteed and shall not unduly stress or overheat the units.

All major parts of the engine (plstor, connecting rods,

cylinder heads, crankshaft, flywheel, etc.) are to be Non
Destructive Tested to insure the best quality of components

are used in the equipment. Attachment || outlines the minimum
Non Destructive Examination of critical components required by

the Owner. However, any further NDT performed by the Contractor
as a normal task In the manufacturing of any component shall be

so stated by the Contractor #nd shall be included. All ducumenta-
tion shall be submitted to Owner.

L.a.n The engine is to be capable of full load rejection at 10% overload
wlthout shutting down or damaging engine.

Basic Engine Accessory Egquipment
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Air inlet manifoid.
Turbocharger air aftercooler.

Turbocharger and related auxiliary equipment.

Engine Flywheel.

Extens .on shaft and outboard bearing.

All engine accessory piping, including inlet and outlet connections
for jacket water, iubricating vil, fuel, starting air, combustion
alr and exhaust, and any nonstandard companion flanges.

Exhaust manifold.

Lubricating oil sump (if required) including remote reading level
Iindicator.

Attached pump for lubricating oil circulation.

Indicator pressure connection and shut=off cock for ~:zch
cylinder.

Electric load and speed sensing and mechanica! governors
(Woodward EGB or equal), including control box, resistor box
and potentiometer (droop and isochronous mode required).

Overspeed shutdown device.

Crankcase pressure relief valves.

Engine mounted and driven fuel oil booster pump.

DC motor driven fuel oil booster pump.

Flywheel barring device.

Temperature sensors for remote readout or indication on
all critical sensing points (i.e. jacket water inlet and
outlet, lubricating oil inlet and outlet etc.).

Temperature detectors cn all engine bearings.

All ol) strainers are to be of the double element tvpe to allow
changeout on one and not affect the engine while operating.

Speed Sn:tCr'ES are 1o be C" the A's‘paA Lype with two s€parate
pickups and control boxes furnished. At least three (3) separate
different speed contacts are to be furnished on each -ontrol

box.

Dual air s*arting system with the minimum capability of three
(3) successive cold starts from each tank.
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Surge Protection is to be suppl!ied for the Generator and wi
be furnished by the Contractor.

All relays are to be of Cutler Hammer make. Any substitutions
are to be approved by the owner.

Air Intake System

b4,

The air intake system shall consist of silencer, dry tvype filter,
flexible hose connection and piping.

The silencer and dry type filter are to be an in~line residential
type, and are to be furnished by the contractor.

The Owner will connect his air iIntake piping to the silencer through
a flex'ble hose. The flexible hose will be furnished by the
contractor while the air Intake piping will be furnished by the
Owner,

Exhaust System

Fuel

4.6.1

0il

The exhaust system shall consist of flexible connections, mufflers
and piping for each engine.

The flexible connection is to be a high grade of flexible metal,
with flanged ends to assure expansion protection and vibration
isolation.

The muffler is tc be residential type, spark arresting, suitable
for either hor!zontal or vertical service.

The exhaust plping shall be furnished by the Owner. The Contractor
Is to review the Owner's exnhaust piplng layout and advise the

Owner how much the exhaust back pressure will effect the engine

KW output.

System

A complete fue! oil system (less Yarc storage tank which is to be
furnished by the owner) Is to be furnished for each diesel.

The engine fuel is to be commercial grade £#2 and shall start the
engine from cold condition Oy heat of compression without any

auxillary preheating of fuel.
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Filters are to be duplex, replaceable cartridge type. Two
fliters are to be connected in parallel so as to enable the
Owner o change one filter without affecting the operative
ability of the unit.

Fue! lines are to be heavy seamiess double rolled steel tubing
of equal length to all cylinders between injection pumps and
ergine.

Each engine shall have an engine driven fuel oil booster pump and
a DC motor driven fuel oll booster pump. The DC “uel ol] booster
pump Is to supply fuel to the cylinders at the time of signal for
engine start,

Each engine Is to have a fuel oil day tank with two (2) separate
float switches (each having low level and high level contacts), a
liquid leve! iIndlcator, automatic controls for maintalning tank
fuel oll level for a minimum of 500 gallons,

Each engine Is to have a fuel oil transfer pump for transferring
fuel oil from the storage tank to the day tani.

Lubricating 0I1 System

4.7.1

A complete lube oil system shall be furnished by the Contractor to supply
ol]l under pressure to the main and crank pin bearings, pistons, piston
pins, timing gears, cam shaft bearings and rocker arm bearings. The
maximum stabilzed oll temperature leaving the engine when the engine

Is carrying the short-time rating load In an ambient temperature of

125°F shall not exceed the manufacturer's maximum safe value.
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Strainers shall be of the full-flow duplex type. Each
arrangement is to have two units connected in parallel
can be removed without effecting the operation of the dies

The lube oi! fllters are to be arranged such that changing oil
filter cartridges out will not effect the operation of thre
diesel unit,

Pressure gauges sha!l be furnished on the inlets and outlets of
all strainers and fllters,

An electric motor driven oil pump shall be furnished to prelube the
bearings on a programmed basis. Controls for this pump shall be

so arranged that It will be able to continuously circulate warm

oil through the engine when the engine is inoperative. Heaters

are to be provided for heating the oil.

A pressure sensing device shall be furnished in the system to
signal when the lube oil pressure drops to a precetermined low
value. A low~low oil pressure alarm shall be furnished in the
system to signal when the lube oil pressure drops to the lowest
safe operating level. An engine shutdown safety device shall be
provided for protection of *he engine.

A lube oll cooler is to be supplied with each engine to maintain
a safe temperature for the lube oi' while operating normally and
at Its short time rating. The cooler is to be shell and tube
type with removable tube bundies.

k.7.9 The crankcase shall be provided with suitable sump and drain to
remove the lube oil.

Cooling Water System

4.8.1 Each engine cooling water system shall be furnished complete,
Including expansion tank, heat exchangers, temperature requlators,
pressure gauges, thermometers, control instrumentation, piping,
valves, fittings, engine driven jacket water pump, motor=driven
jacket pump that may be used for circulating warm water through
the engine when the engine is not operating, combustion air cooler,
intercooler and/or aftercooler, any other cooling water pumps
requ: red by the engine's design, and miscellaneous piping for a
completely satisfactory operating system.
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Temperature control of the system shall be through valves
located In the closed loop side of the main heat exchanger
and not on the cooling pond side. The couling pond side
water flow through the heat exchanger will be 900 gpm, 150
psig max. at 95°F max.

Starting Air System

Two complete systems including tanks and compressors are to be provided
so that the engine can be started from either one.

Each tank will have sufficient air capacity to provide a minimum
of three (3) successive starts without recharging of the tank.

Each compressor shal e air cooled, motor driven and of the

1
I b
same model and capacity.

Each compressor Is to have a start=stop pressure contro) switch.
A low or too high air pressure condition on elther tank is to
alarm. Air relief valves are to be furnished by the Contractor.

Each compressor is to have sufficient capacity to recharge one
(1) air receiver from minimum to maximum starting alr pressure
In not more than 30 minutes.

The air starting system Is to have an air 4ryer system to insure
dry starting and control air.

Air start valves shall be provided with one supplying each end
of the air start ventifold. The half start valves should have
indication of the valve open status which will be recorded.

Crank Case Breather System

Each engine is to have centrifugal air blown crank case breather system.
The biower is to have an explosion proof motor.

Engine Control Cablnets

L.11 Each engine shall have two control cabinets. One is to be labeled
'"'Engine Generator Control Panel' and the other '"Engine Control
Panel.' Arrangement of all devices shall be subject t approval
of Owner.

The Englne/Generator Control Panel ic to have all devices

necessary to manually close the generator breaker and manually

load (paralle! to system) the diesel locally. Contractor shall

also arrange his connecticons sc that the Owner can also have the
y |

capability to perform these functions in the contre

C nave Lhie

5
room.
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The Engine Control Pane! is to have all devices necessary
to operate and monitor the diesel's engine operation locally

Control Panels
b.11,4,10 Design

Contractor shall furnish one totally enclosed walk=In
type control panel, A walk=-in control panel is deflned
as one with @ minimum depth of § ft, with doors In each
end. Where control systems require less than 20 sqg. ft.
of front panel control space, a rear entry Hoffman type
control panel may be supplied in lieu of @ walk=in
enclosure.

Arrangement

The interior of the control panel is to have convenience
outlets and swiiches and lights for adequate interior
lighting. The face of the control panel shall be illumi=
rated using T1Z rapid start fluorescent lights.

Purchaser shall have right to extra space and/or cutouts

as specified later for Owner furnished equipmen.. Where

blank space is specified for Owner mounted equipment, the
Interior of both walls (front and rear) in addition to

the outside front panel shall be left unobstructed.
Construction

All panels and doors shall be gasketed so that the
structure conforms to NEMA 12 requirements. Doors shall
have keylock type handles with three point latches. The
cubicle shall be designed for indoor installation on a
concrete pad and constructed of not less than 11 gauge
sheet steel. Panel surfaces shall be adequately braced
and reinforced to provide suitable support to the com=
ponents and to prevent warpage. Removable l1ifting

eyes shall be provided in the top. Exposed mounting
hardware on the extarior of the panel is not allowed.
Cubicles shall be mounted on continous anti=vibration
mounting pads which are to be furnished by the Owner.
Holes and cutouts for equipment shall be drilled, punched
or sawed. No burning of cutouts is permitted.
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b.11.4.3.1  Painting

The cubicle is to be throughly
‘cleared to remove all rust, loose

mill scale, welding slag or spatier,
oil, grease, and other contamiwants.
The exterior of the cubicle is to be
furnished painted with ASA /61 grey
color over a rust resisting primer
uniess otherwise directed by the Owner.
The interior of the panel is to be
painted white. All shop painting is
to be done in accordance with instruce
tions of the coating manufacturer,

Wiring

Panels shall be completely wired wiih No. 14 AWG

19 strand tinned copper switchboard wire approved
by the Owner. All terminations shail be made using
full ring tongue preinsulated terminal lugs as
approved by the Owner. Both ends of each wire shall
be permanently identifled with its circuit number.
Where obtalnable all control components are to have
screw terminals., Flame retardant wire ducts are to
be used to support wiring as necessary. These shall
be free of sharp edges, ccrners or protruding screw
threads. Wire ducts are to be sized to prevent
overfilling, and all duct covers are to fit without
binding the enclosed wiring. Wire bundles of less
than 1" in diameter may be run exposed, but they
must be supported at no greater than 18" intervals.

Circuits to which Owner installed wiring must connect
shall be terminated on marked terminal blocks. These
shall be Statec Manufacturing Co. type NT or Stanwick
sliding link type. Ten percent spare terminal block
points are to be supplied and one side of all terminal
blocks is to be left clear for purchaser's wiring,

Specific Requirements
L.11,4.5.1  Nameplates

All panel mcunted components are to have
2 1/2" x 1" engraved black plastic
identification nameplates with white
lettering. The nameplates are to be
attached using two black self tapping
sheet metal screws.
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Lk,11.4.5,2 Adhesive Attachments

Adhesive attachments of any type
are not acceptabl: anywhere in
panz! construction.

4.11.5 Control Components

4,11.5.1 A1l control componenis are to be of a high quality utility
grade as approved by the Owner. Al)l devices are to be
identified.

4.11.5.2 Control Relays are to be Cutler Hammer Types DLO, D23,
026.

4.11.5.3 Pushbutton/Indicator lights are to be Cutler Hammer
Type 102507,

4.11.5.4 Make of annunciator to be specified later by owner.

4.,11.5.5 The types and manufacturers of proposed recorders will
be speciflied later.

4,11.6 Pre-wiring by Contracter

All electrical circuits remote from the main control pane! shall
be terminated on States or Stanwick type terminal blocks enclosed
in @ NEMA 12 terminal cabinet mounted on each shipping section
such that the Owner's electrical installation shall consists of

no more than oulling and terminsting cables (supplied by purchaser)
between marked terminals.

£,11.7 Test and Inspection
After fabrication, al! control panels and equipment shall be given
a complete continuity test and a complete operational test. The

Owner must be notified 10 days prior to the operatioral test so
that he may witness these tests if he so elects.

4.11.8 Shipment

Equipment shall be handled and shipped with proper precautions
being taken to protect shop painting and equipment from damage.

Lk.11.8 Information to be Furniszhed
Bldder shall state probable panel fabricator, manufacturer and

catalog numbers of components to be furnished, proposed pane!
slze and proposed panel layout,
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Approvals Required By Owner

The Owner retalns the right of pricr approval or disapproval of
any factors !n control system or panrs] design. Factors of
particular attention are; quality of steel work, control components
to be furnished, panel size, panel arrangemeit, wiring methods,
mounting methods and types of drawings t: be furnished. Control
panel construction shall not commence until all panel drawings

are approved by the Owner.

Drawings to be Furnished

Electrical drawings to be furnished shall consist of complete
elementary diagrams, point to point wiring diagrams, interconnec~
tion wiring dlagrams, outlines, bills of materials, ful®' descrip=
tions of operations and recommended trouble shooting procedures.
Drawings shall be vubmitted as stated elsewhere in this specification.

Copper Bus

A copper ground bus sha!l be provided the full width of each
control panel along the bottom. The bus is to be insulaied
from the panel.

Engine/Generator Control Pane)

4.11,13.1 Listed below is a minimum list of devices required
on each Engine/Gensrator Control Panel for bid analysis
only and is by no means final. It is the Contractor's
respensibility to recommend additional devices that are
required for safe and reliable operation. All devices
are to be identified inside and outside the cabinet.
Identification names are subject to Owner's approval,
The Owner wiil furnish a layout and complete list of
devices required on this panel at a later date,.

4k.11,13.1.7 Woodward Governor Contro! Box and associated
wiring.

4,11,13,1.2 Airpax Speed Switch Control Boxes (2).

4.11,13.1.3 Any device needed to manually synchronize,
load and monitor the engine and
generator-'s operation which would Include:
Synchroscope and associated components,
Governor Switch, Load Switch, Voltage
Meters (2), Voltmeter Switch (2),
Frequency Heter, Power Meter, Reactive
Power Mater, Ammeter, Ammeter Switch,
Watthour meter, Breaker Control Switch,
Governor Droop Switch, and indicating lamps.
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§.11.13.1.4  Engine hour meter

4.,11.13.1.5 Engine Starting Time Clock with ability
to..accurately read 1/100 of a sscond.

Engine Control Panel

411,160

Listed below Is a minimum list of devices requirad

on each Control Panel and is by no means final. It
Is the Contractor's responsibility to recommend
additional devices that are required for safe and
reliable operation. All devices are to be identified
inside and outside the cabinet.

L. 11,14.1.1  Alarm Annunciator to be specified later by
the Owner with a minimum of :he following

alarm windows :
.1k
L.11.14.0.0.2
b.11.14,1,.1.3

LR RIS L' I I

4. 11.14,1,1.5

b.11.14,1.1.6

4.11.14.1.1.7
b.11.14,1,1.8
4.11.14,1.1.9

LR R L I I

Ltk
4.11.14.1,1.12
b.11.14,1.1.13

LR R IS 100 I I 1

High Lube 0il Temperature
Low Lube Oil Pressure
Low Starting Air Pressure

High/Low Fuel 0ii Day Tank
Level

High Jacket Water Temperature

Crankcase Pressure or
Vacuum abnorma!l

Overspeed Condition
Stator High Temperature
Bearing /dligh Temperature

Low/High D.C. Centrol
Power Supply

Low Jacket Water Pressure
Control Air Low Pressure
Engine Failure to start

Annunciator shal!l have a
common contract output to

be used to alarm centrol
room of '"Diesel Trouble."
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b.11.14.,1,1,15 Contractor is to advise
Owner if any additional
glarms atre necessary,

L.11,14,1.2 ‘actrumencs

4.11.14,.1.2.1 Starting air pressure
Tank #1 and Tank #2

b.11.14,1.2.2 Lube 0il Temperature

k.11.14.1.2.3 Lube 0il! Pressure -
Filter Inlet and Outlet

L, 11,14,1.2.4 Fuel 0il Pressure = To
Engine/To F.!ter

L.11.14,1.2.5 Jacket Water Temperature
4,11.14.1.2.6 Jacket Water Pressure

4. 11.14.1.2.7 Crankcase Pressure or
Vacuum

b,11,14.1.2.8 Generator Temperature Selector
Switch

4.11.14.1,2.9 Generator Stator Temperature

§.11.14.1.2.10 Exhaust Temperature

4.11.14.1.2.11  Control Air/Manifold Air

4.11,14.1.2.12 Tyrometer Equipment
All instruments are to be flush mounted.
4.11.14.1.3  Off - On Switches with lights:

L.11.14.1.3.1 All DC and AC auxiliaries are
to have on/automatic switches
with red indicating lights on wh
auxiliaries are available,

£.11.14,1.3.2 A. C. Power

4.11.14,1.3.3 D. C. Power

b.11.14.1.3.4 Jet Assist

k.11.14.1. 4 Start button, Normal Stop Button,
Emergency Stop Button,
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A high speed recorder with chart
speed of three inches per second
for recording:

k.11.14.1.5.1 Engine Start signal.
ho11.14.1.5.2 Start Valves open (Each Valve).
4.11.14.1.5.3 Engine Speed.
.11,14.1.5.4 Governor position.
L.11.14,1.5.5 T.ne Mark (one second interval)
L.11,14,1.5.6 Engine at one quarter, cne
half, three quarters and full
sveed,
This recorder will start when
fast diese! start is Initiated
and full run for fifteen second

A recorder to record the following:

L.11.14.1.6.1 Al cylinder exhause tem=
peratures.

4.11,14.1.6.2 Supercharger inlet tem-
peratures.

4.11.14.1,6.3 Supercharger outlet temperature

b.11.14.1.6.4  Jacket cooling water inlet
temperature.

b.11.14,1,6.5 Jacket cooling water outlet
temperature,

L.11.14,1,A.6 Lube oi) inlet temperature.
4.11.14,1.6.7 Lube cil outlet temperature.

L.11,14,1.6.8 Others as recommended by
contractor.

Note: All instruments, gauges and switches
on the panel board are to be piainly
marked for the service intended.

Flow switches, temperature sensors
and switches, and pressure switches
containing mercury are not acceptable
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4,12 Auxiliary Motor Drives

“.12.‘

k.12.2

All motors with the exception of the DC fuel oil booster pump motor
shall be 575 volt, 3 phase,'60 Hertz, 1.15 S.F, TEFC, squirre! cage
Induction motur with Class F insulated windings., Temperature rises
for continucus operation at rated load shall be in accordance with
the NEMA rises for Class B insulation systems,

The motor shall be as wanufactured by Allis-Chalimers,
Westinghouse, General Clectric or Reliance Electric Company.
Motor stancs shall be carbon steel or manufacturer's standard.
Shaft bearings shall have a minimum B=10 1ife of fifteen (15)
years.

Contractor shall provi-e three (3) microfilmable copies o
motor data information (Form M1) for approval within nine

(9) weeks of receipt of order. The Contractor shall also
furnish motor outline drawings for approval In accordance

with the drawing requirements of this specification.

He shall include adequate motor instructions in the instruction
book.

4,13  Auxi:iary Pumps

4.13.1

L.13.2

4.13.3

The following auxilliary pumps are required with each Diesel
Generating System:

With engine = motor driven lubricating oil pump for "B anc A"
service

Lubricating System = engine driven lube oil service pumn;

Fuel System - engine driven fuel oil booster pump; DC motor
driven fuel oi! booster pump; fuel oil transfer

pump
Cooling Water System - Engine driven jacket water pump;

Preheat System - motor driven jacket water circ. pump; motor
driven lube oil circ. pump

Motor drives, where required, for these pumps will be furnished

In accordance with .pecification section 4.12. The above pumps
ares Important to Nuclear Safety and the design and the materials
of the casings, Impellers, shafts and fittings shall be especially
sultable for the operating conditions. These pumps shall be
designed and bullt in accordance with Section IIl, Class 3 of the
ASME Code dated !274. Any pumps that is mounted on an integral
part of the engine does not have to be manufactured to ASME Code.

These pumps are required to be seismically designed in accordance
with the attached 'Functional Design Requirements for ASHE Section
11l Pumps within the Diese! Generator Building of Catawba 1-2',
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where appllicable shall be submitted for review no later than six
weeks after issuance >f motor frame size. Remaining seismic analyses
will be submitted iater. Calculations will be reviewed by Duke
and approved as a correct before final drawing approval is made.

Vendor must submit maximum Inbalance on all rotating parts for
Owner's approval.

Each pump wil) be furnished with accessories necessary fur
operation and maintenance, including the following:

4.13.5.1 Ffast type flexible coupling or approved equal, where
applicable.

4.13.5.2 Air cocks, drain cocks and oil gauges.
4.13.5.3 Lifting eye bolts and spezial wrenches as required,

4.13.5.4 Motor support plates are to be cast iron or welded
plate construction.

4.13.5.5 Bedplates are to have drip rims and drains.

4.13.5.6 A brass nameplate shall be attached to each major item
of the pumping apparatus and shall show the following
information:
4.13.5.6.1 Pump name
L,13.5.6.2 Manufaciurer's name
4.13.5.6.3 Manufacturer's serial number
4.13.5.6.4 Rated pump capacity - gpm N
4.:3.5.6.5 Rated total head feet
k.13.5.6.6 Shut off head ___ Feet (design conditions)
4.13.5.6.7 Appliicable codes
£.,13.5.6.8 0fficial N-type symbdol

k.13.5.6.9  Maximum casing=pressure (where
applicable ¢ F).

4.13.5.6.10 Class of pump
4.13.5.6.11 Design pressure and coincident temp.
4.13.5.6.12 Year built

A drawing of the nameplate meeting the
above requiremenis is required.
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b.13.5.7 Manufacturer must state the allowable forces and
moments each pump will accept.

4.13.5.8 Each pump wili be delivered with one extra set of
flange gaskets,

4.13.6 Six coples of certifiec pump performance test curves for pumps
covered by the specification are to be submitted to Mr. s Js
Wylie, for approval prior to shipment of any pumps.

Six copies of hydrotest results, where applicable, are required
for approval prior to shipment of equipment.

4.13.7 In addition to nameplates, all pumps shall be tagged with meta!
tags showing the pump name and mark number. Tags shall be per=
manently secured with noncorroding wire.

4.13.8 Al internal wetted surfaces shall be free of metal chips,
weld spatter, slag, ol), grease, dirt, scale and other foreign
material. |Immediately after final cleaning, the end connections
shall be sealed with plugs, caps or covers to prevent entry of
contaminants and to prevent damage to facings or weld grooves.
These caps are to ve secured so as not to become detached during
shipment or handling. 3idder shall also comply to ANSI| NL5.2.1-1973%
clean Level B Requirements.

4.13.9 The pumps and accessories shall be packaged or crated to prevent
deterioration, certamiration, and physical damage during transit
or storage; and to facilitate handling and unloading. Any article
or material that might otherwise be lost shall be boxed or wired
in bundles and marked for identification.

Piping and Miscellaneous In-Line Equipment

A1l auxiliary system piping including valves, furnished with the Diesel
Electric Generating Unit but not on the Engine proper is to be designed,
analyzed, tested and furnished of materials meeting the requirements of the
ASME Boiler and Pressure Vessel Code, Section 11l = Nuclear Power

Plant Components for Class 3 Components, 1974,

All such macerlals shall exhiblt the appropriate 'N" stamp in accordance

with ASME Section Il and the finished system mus: also bear the approprlate
"N'' stamp. Effective ASME Section II! Code date is hereby established as
of 1974,

The Contractor Is to furnish allowable loading cn all Owner piping
connections for approval as applicable. Contractor is responsible for
furnishing materials and anchorages that are heavy enough to accommodate
Owner's piping loads (if Applicable) and therefore is cautioned about
purchase of materials prior to obtaining Owner's approval of allowable
loads.
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4.15 Heat Exchangers

4.15.1 Main Diesel Generator Heat Exchangers

k.i5.1.1 Four Diesel Generator Heat Exchangers (one heat

exchanger per Diesel) are to be used to cool
< engine coolant in the Diesel Generator System.

The Cooling medium is supplied from the Nuclear
Service Water System (untreated lake water) and
is circulated through the tube side of the heat
exchanger. The tube side design fouling factor
shall be 0.001. Pertinent NSW chemistry is shown
In attached Table 11,

4.15.1.2 The channel, tube sheet, and she!l material shall
be carbon steel. Tube material shall be inhibited
admiralty. Three-fourih inch vent and three-fourth
inch drain connections shall be provided on both
shell and tube side.

4.15.1.3 Maximum fluid velocity through the tube s!de shall
be limited to 8.0feet per second. Maximum
pressure drop on the tube side shall be limited to
- 15 psi.

.15.1.4 Design pressure of the tube side shall be 150 psig.
Design temperature of the tube side shall be 95°F,

5.15.1.5 Each heat exchanger wil! be horizontal straight
tube design. Removabie channe! covers shall be
provided for easy access to the tubes.

4.14.1.6 Tube side design fiow shall be Contractor's decision.
However, each heat exchanger shall be capable of
passing a maximum tube side flow of 900 gpm. without
exceeding the maximum pressure loss.

4.15.1.7 Each heat exchanger shall be capable of withstanding
the thermal stress resulting from 40 cycles of
initiation of shell side flow, at Contractor's design
temperature simultaneously with initiation of tube side
flow at 4O°F at design flow rates. Design life of each
heat exchanger shall be 40 years.

~—
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4.15.1,8 Each heat exchanger shall accommodate the following
design operating condition:

k.15.1.8,1 Tube side flow, gpm: Contractor's
Decision, 900 Max.

4.,15,1.8.2 Tube side inlet temp,®F: 95

4,15.1.8.2 Tube side outlet temp, F: Contractor's
Decision

4.15.1.9 Contractor shall state total length allowed for each
heat exchanger including tube pull length and the
total width including nozzles.

Intercoolers and 011 Coolers

k.15.2.1 Intercoolers and oil coolers as required are to use
engine jacket cooling water and may be sized by the
Contractor, General requirements are similar to
these of the diesel generator heat exchangers.

All Heat Exchangers

4,15.3.1' All auxiliary heat exchangers furnished as a part
of the Diesel Electric Generating Unit are safety
related and are to be designed, analyzed, tested
and furnished of materials meeting the requirements
of the ASME Boiler and Pressure Vessel Code, Section
11! Nuclear Power Plant Components for Class 3
components.

h,15.3.2 All such Heat Exchangers shall exhibit the
appropriate '"N'' stamp in cccordance with ASME
code.

k,15.3,3 The effective ASME Saction |Il Code date is
hereby established as 1974.

4.15.3.4 The Contractor is to furnish allowable loadings on
all Owner pliping connections for approval as applicable.
Contractor is responsible for furnishing Heat Exchangers
that are heavy enough to accomodate Owner's piping
loads (iIf applicable) and therefore is cautioned
about purchase of heat exchangers prior to obtaining
Owner's approval of allowable loads.

4.15.3.5 Al]l materials shall be especially suitable for the
service required. The heat exchangers sh21] be suitably
degreased and capped and the finished exchangers shall
be vacuum dried and nitrogen blanketed for shipment and
storage at the plant before installation. Bidder shal’
submit pressure of nitrogen blanket prior to shipment for
Owner's approval.
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Note: AL for the Motor Cortrol Center will not be available until
diese! generator dead bus cln-ure on a blacknut condition.
Therefore, the diesels are to have the capability of coming
up to speed without AC power,

k.17 K160 Volt Switchgear

The 4160 Vo!t switchgear, diesel generator breaicr and its protective
relaying is to be furnished by the Owner. Contractor is to furnish the
data required by him so that the Owrer can size the generator breaker.

b 18 Foundat ion Eéulpment

A complete set of foundation bolts, nuts, plates, soleplates and
washers for the engine-generater unit and related auxiliaries,
where required, to anchor the equipment to their foundations is to
be furnished by the contractor for each diesel. Al]l material is
to be furnished with Mill Test Reports.

k.19 Batteries and Battery Charger

fontrol and Power Batteries are to be furnished by the Contractor. The
batteries are to be 125V DC and sized such that they will remain above
1.75 volts per cell for a period of three hours from a full '"Floating"
charge and loss of Its charger. The charger is to be sized to carry
the control and power loads and completely recharge the batteries

from a 1.75 volt per cell state in eight hours. D. C. loads include
all the diese! DC control power requirements, DC fuel oil booster

pump motors and any other DC load the Contractor feels is necessary for
safe diesel operation.

b,zu Miscellaneous Equipment

4.20.1 One complete set of standard and torque wrenches, special wrenches
and special maintenance tools, which are required for the
regular operations, maintenance and repair of the engine-
generator unit is to be supplied for the station.

4,.20.2 Spare parts - One sat of manufacturer's standard spare parts
to be furnished, properly processed, and placed in suitable
labeled containers for long term storage. A list of these
spare parts are to be indicated in the bid. The Contractor's
recommended spare parts list should be made with consideration
of the type of service for which the units will be used and to
achieve minimum down time. This refers to considering such
things as spare crank shaft and supercharger.
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k.21 Thermocouples

All thermocouples are to be !.5.A. type J, 3 wire shielded Iron-
constantan with the ground wire being a2 copper wire.

5. GENERAL DESIGN

5.1 Description
ks specified In Section 4.0 - Equipment to be Furnished.

5.2 Materials

5.2.1 The Bidder shall precvide in his proposal a list and ful)
description of all parts, materials, or equipment manufactured
outside the United States, if any, that are intended to be furnished
with this order. No parts, materials, or equipment srall be of
manufacture outside the United States without prior approval of
the Owner,

5.0.2 Al]l materials used shall have inherent flame retardent
characteristics.

§5.2.3 No aluminum conductors are to be used without the Owner's
written approval,

5.2 &4 No aluminum or mercury is to be used without the Onwer's
written approval.

5.3 Responsibilities

5.3:1 Owner:

In addition to the responsibilities designated in other
portions of the sepcification, the Owner is responsible for:

5.3.1.1 All drawing and manual approvals.
5.3.1.2 Release for manufacture.
5.3.1.3 Release for shipment,

5.3.1.4 Approval of any alternates or deviations from the
speciflcation.

5.3.1.5 Approval of all test reports.
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5.3.2 Contractor:

In addition to the responsibilities designated in other portions

of the specification, the Contractor is responsible for:

5.3.2.1 Advising Purchaser and Sponser Engineer immediately of
any potential schedule changes or equipment problems.

SPECIAL REQUIREMENTS

The attached General Conditicns of Contract dated August 1, 1973 shail
form a part of this specification.

Sgare Contacts

All spare contacts on the proposed equipment should be wired to
terminal blocks for future use as determined by Duke. All terminal
blocks assoclated with these spares shall be located at one convenient

location.

Painting and Coating

6.3.1 Prior to shipment all items of equipment are to be thoroughly cleared

and painted.

Equipment shall be furnished with a Sherwin=Williams Polane T
cataiyzed polyurethane ANSi-__ 61 grey enamel finish, or
Duke approved equal, in accordance with attached Duke Power

Specification K-2. The Contractor may obtain all coating materials

from the Sherwin-Wliliams Company, c/o Mr. R. E. Roberts, 307
Freemen Bldg., Greensboro, N. C. 27403, Phone - 918-299-9532.

Veidor Trairing Program - the Bidder shall indicate the availability of
any training programs on the operation/maintenance of the equipment
which Is proposed. This Information, which should be provided as a
separate attachment to the technical proposal, should include specifics
of the available programs, e.g. factory or site training, audio/visual
tra:ning 2ids, etc.

ggndor Seminar

The Vendor shall indicate the availability of a one~day seminar program,
for Duke engineers, to be held at r.is manufacturing facility. This
information, which should be provided as a separate attachment to the
technical program, should include specifics of the available program,
l.e. equipment design, factory tour, visual aids, etc.
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6.6 Equipment Photographs e 3

The Contractor shall furnish the Owner with sets of color
photcgraphs (Kodacolor or equivalent 8 X 10 Tnch size) taken at
significant stages during manufacture. A set of photographs
should consist of approximately 30 exposures. When applicable,
en object of known size should be included in each photograph.

LR

6.7 Eguipment Transporting

Adequate means shall be provided for 1ifting and transporting
equipment listed in this specification. These means shall be
e.g. eye bolts, or through appropriate crating.

6.8 Impact Recorders

Impact Recorders are required on all major equipment shipments
to record both vertica! and horizontal shock forces.

7. QUALITY ASSURANCE REQUIREMENTS (SAFETY RELATED)

N These specifications cover equipment, systems, structures and/or
materials important to nuclear safety; and it is essential that
thev meet the quality standards of these specifications and referenced
codes, standards and guides; and that this quality be proven by full
documentation. With the proposal, each bidder shall submit a descrip-
tion of the quality assurance procedures he propcses to use; outline his quality
assurance organization showing lines of authority; a description of
the documentation that will be developed during manufacture and that
will be shipped to the owner for retention for the life of the item,
Evaluation of proposals will Include analysis of information submitted
and rendering a judgement with respect to each bidder's qualification
to provide and document the quality required by these specifications.
After award, the Contractor shall submit complete written quality
assurance procedures for owner's review and approval.

p 5 The Contractor shall establish and maintain a quality assurance
system which effectively maintains control over all phases of
operation Including design, procurement, receipt of material, storage,
manufacturing, inspection testing and shipping. Accuracy of all
physical and electrical measurements shall be ensured through an
implemented calibration program, This system shall comply with the require-
ments of 10C FRS0, Appendix B and ANS! N&45.2-1971.

7.3 A Quallty Assurance Manual shall be maintained current. This manual
shall Include organizational charts which show the relationship of the
Qua!lty Assurance function to other corporate/company functions (such
as manufacturing, engineering, purchasing) as well as the structure and
functional responsibilities of the Quality Assurance organization itself,
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Written procedures shall be included to describe how each activity
affe~ting quality is to be controlled. The manual shall reflect,
through approval signatures, its authority as a control document.

Documentation attesting to product Quaiity shall be generated and maintained.
This documentation shall include, but not be limited to, manufacturing
histories, inspection records, test reccords and calibration records as

listed hereunder:

7.4

7.4.2

7.4.3

7.b.4
7.4.5
7.4.6
7.4.7
7.4.8
7.4.9
7.4.10
7.4.10

Certification

The Contractor shall provide two copies of Vendor Quality
Assurance Certification (Form 530.1) for each delivery,
Original Is to be sent to Mr. H. L. Huggett, Quality
Assurance Department, P, 0. Box 2178, Charlotte, N. C.
28242, One copy is to be shipped with the equipment as
part of the data package.

Al) standard factory and Owner specified tests certified
including records of failures and their repair and retesting.

Certified seismic tests or analysis on the diesel generating
units and all of its associated auxiliaries.

Certified Non Destructive Examination Test Reports.
Motor Data Sheets.

Certified pump performance test curves.

Pump hydrotest results.

“enerator Data Sheets.
ME-102 Form.

ME-103 Form.

One copy for each heat exchanger of the following documents:
7.5.11,1  Copy of stress analysis

7.4.11,2 Certified copies of original mill test reports for all
materials.

7.4.11.3 Certification that heat exchangers are built in accordance
with attached '"Seism¢c Requirements for Safety Related
Heat Exchangers for Nuclear Power Stations''.
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7.4.11.4
7.4.11.5
7.4.11.6
7.4.11.7
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7.4.11.9

7.5.11.10
7.5.11.11
7.5.11,12
7.4.11.13
7.4.11.14
7.k.11,15
7.4.11.16
7.4.11.17
7.4.11.18
7.4.11,19
7.4.11.20
7.4.11.21
7.4.11,22
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Heat treatment charts,

Film of Radiograpric Testing at 90% weld efficiency.

Results and records of an Ultrasonic Test on the tube sheets.
Results and records of eddy current tests on the tubes,
Results and records of hydrostatic tests.

Results and records of dye penetrant tests on tube to tube
sheet welds.

Weld repair maps.

Certification that cleaning and degreasing was performed.
Data Report, Form K-1A,

Welder's qualifications.

Wdeld procedure qualifications.

NDT personnel qualifications.

Name Plate Rubbing.

Shipment release by Quality Control Manager.

As bullt drawings.

Result and recorcs of tube leak test (tube to tube sheet).
Certification of type of weld material or mill test report.
Contract variations.

Certification that heat exchanger was fabricated in accordanc
with Owner's specifications.

These records shall be traceable to the manufactured articles to
which they apply.

The Bidder shall submit with and as @ part of his proposal the
following:

(1)

A statement of Intent that Duke Power Company w'l] obtain from
the Supplier full cooperation in the effort to obtain the
highest degree of quality possible and to provide all documentation
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2) An agreement to furnish detailed production schedules monthly
on each item to be furnished so that the Owner may decide whether
to perform a quality survey on part or 21] of a particular
manufacturing function.

(3) An agreement t: effect that before final shipment of the equipment
the Contractor must first obtain approval from the Owner. This
approval will be based on the satisfactory completion of all requirements
¢f the equipment specification including all documentation required
by the Owner.

Anytime a specification is rzferenced to in a document or correspondence
the specification number, latest revision’amendment designator and
title/subject shall be included.

DEL | VERY

Equipment shall be delivered to: Duke Power Company,
¢c/o Project Manager, Catawba Nuclear Station, S. C. Highway 274, or
Southern Rallway, Newport, 5. C.

Packaging and shipping instructions are as del!ineated in the attached
Packaging and Shipping Requirements Form 301.4 and are to be filled
out by the Bidder and approved by the Owner.

Equipment is to arrive at the site by

Unit #1 = Two (2) complete diesel generators and associate’ auxiliaries

Spare Parts =~

Unit #2= Two (2) complete diesel generators and associated auxiliaries

All equipment is to be complete per this specification at the time of
chipment. In the event the specified shipment date cannot be met
because of equipment discrepancies, the Owner reserves the right to
approve or disapprove shipment. |f the Owner does approve shipment
of the equipment with discrepancies, the Contractor is to furnish all
necessary materials for fleld installation as soon as possible to
resolve the equipment deficiencies.

Shipment must comply with ANSI N45.2.2-1972 for form 301.4,
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8.5 The Contractor's Project Engineer assigned to this equipment is to
review the Preparation and Method of Shipment before manufacture
begins. Thé_‘rojectﬂfhglneer is to inspect all equipment covered in
this speci/iication in the '"ready to load and ship' condition to insure
all procedures have been followed.

8.€ The equipment being shipped should be accompanied by:

a. One copy of the Equ'pment Installation Procedure described in
Section 10,

b. Form 930.1 == A copy of this form must be included in each individual
shipping package.

8.7 The Bidder shall delineate recommended equipment storage regquirements in
terms of temperature, humidity, necessary energization, etc.

9.  VENDOR DRAWINGS

9.1 The Contractor shall prepare and submit five (5) prints each of all
dravings, to Mr. C. J. Wylie, Duke Power Company, P. 0. Box 2178,
Charlotte, N. C. 28242. These prints are to be submitted within 30 days
after receipt of order and are to be full-size and legible with uniform
backaround density suitable for microfilming and subsequent reprcduction
from nicrofilmini. These prints will be reviewed by the Owner and, if
satisfactory, will be approved. |f requested, one copy of each print,
so markeo. wi/ 1]l be returned to the Contractor. |If not satisfactury, the
prints wil, be appropriately marked and one copy of each print returned
to the Contractor for correction after which five (5) prints of the
drawings as corrected shall again be submitted to the Owner for approval.
The Contractor shall make any corrections required by the Owner and
appropriate , note any changes by dated revisions on the drawings.

|f the drawings a:e not acceptable to the Owner for microfiiming, the
Contractor shall furnish 20 full-size coplies of all drawings for the
Owner's records within fifteen days of receipt of drawing approval.

9.2 The following drafting lettering standards should apply, as all
drawings are to be microfilmed by the Owner.

Minimn cheracter height (A, B, and C size drawings)-
0.125 in., (1/8)
Minimum character height (D and E size drawings) =

0.156 in. (5/32)

Minimum spacing between lines of characters -
height of characters.

Guide generated characters = 12 point size minimum
Uniform
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9.3 On all drawings and co"respondence concerning this order, the
Contractor shall show:

9.3.1 Mill Power Supply Company Purchase Order Number
9.3.2 Duke Power Company |tem Numb;r
9.3.2 Name of Equipment, e.g. Dicsels 1A ¢ 1B
9.3.4 Stat!sn and Unit, e.g. Catawba Unit 2
9.4 Any drawings which are safety related must be stamped ''"Nuclear 3afety
:?;;?ed“ in a prominent position and in letters not less than 1/4 in,

9.4,1 Vendor assumes responsibility for this identification.

9,5 The minimum list of certified drawings to be submitted are listed below:

Schematic diagrams Logic Diagrams
Front Views Block Diagrams
Outlines Connection Diagrams
Structural details Mounting details

9.6 To eliminate any confusion or repetition of effort, the Contractor
shall notify the Owner prior to submittal of Unit #2 or subsequent
unit drawings. This does not apply to outline drawings.

10 INSTRUCTION MANUALS

10.1 Operation/Maintenance Instruction Manuals

10.1.1 Instruction manuals are to be provided per the following
procedure. Initially five (5) copies shall be sent to
Mr. C. J. Wylie, Duke Power Comanv, P, 0. Box 2178,
Charlotte. N, C. 28242, These manuals will be submitted
not later than 15 days after equipment delivery. They
will be approved. |f requested, one copy of the manual,
so marked, will be returned to the Contractor. I!f the
manuals are not satisfactory, they will be appropriately
marked and one copy of each print returned to the Contractor
for correction after which five (5) copies of the corrected
pages shall again be submitted ot the Owner for approval.
The Contractor shall make any corrections required by the
Owner 2nd appropriately note any changes by date revisic.s
on the pages.

10.2 After approval of the manual, the Contractor shall furnish 20
coples for the Owner's records within twenty days of receipt of
manual approval.



" SPECiFICATION No. CNS=1301.00-2
: September 23, 1974
Page 33

10.3 The instruction maruals, bound in suitable booklet form,
shall be Indexed and contain as a minimum the followina:

10.3.1 General equipment description
10.3.2 Detalled operating descripélon

10.3.2,1 Operating principles

10.3.2.2 Limitations and setpoints

10.3.2.3 Parts identification & cutaway drawing
10.2.3 Installation procesure

10.3.4 Maintenance instructions

10.3.4.2 Trouble shooting
10.3.4.3 Dlisassembly/Assembly Instructions
10.3.4.4 Renewa! parts lists

g 10.4 Installation Procedure (To be included in the above manual also)

10 copies of the Equipment Instailation Procedure section shall

be sent to: Mr, C. J, Wylie, Atten: J. W. Woodruff .

P. 0. Box 2178, Charlotte, N, C., 2BZ4Z sixty days prior to Initial
equipment shipment. One copy of this Equipment Installation
Procedure should accompany the egulpment when it is shipped.

11. TESTS AND INSPECTIONS (Checked if applicable)
11.1 “The Contractor shall perform the following tests on the

proposed equipment:

11.1.1 Seismic Test (Must prove functional capability)

11.1:1,1 Equipment is to be seismically qualified by
testing/analysis in accordance with the
attached Electrical Seismic Criteria, Specifi~
cation No, CNS 1393.00. Al) equipment is to ke
designed to remain structurally sound, operate
functionally correct, and provide minimum seismic
amplification during and after a safe shutdown
earthquake.

11.1.2 Detailed Functional test

.
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11.2 Manufacturer is to perform all his standard tests, any *-¢* called

for in the standards listed in section 1 (Applicable Standards) and

Owner's special tests as |’'sted below:

11.2.1 Demonstrations sha!l be made of the starting rei.ability
(Ability of diesel generator set to accept load within ten
seconds starting from a stand by ambient condition) of a
typical unit using the following procedure:

11.2.1.1

,1.2‘1.2

11.2.1.3

11.2.1.4

11.2.1.5

The number of startiny reliabiliiy test starts is to be
300 and the diesel generating set is to have no more
than one (1) failure per hundred starts.

For each test start the engine generator is to be at

standby ambient temperature. Standby ambient temperature

is defined as that temperature the diesel generating set
would be subject to when in standby condition and having not
been run for 2 long period of time. Test floor air ambient
temperature conditiors are acceptable, but temperatures on
engine and generator components must return to normal ambient
conditions.

The generator, exciter and voltage regulator to be used
in this starting reliabity test shall be the actual
equipment to be furnished with the diesel unit and as
specified in section 4.3,

The other diesel appurtenances may be the manufacturer's
standard test stand auxiliaries.

The test start is defined as fast starting the engine
generator set within ten (10) seconds and loacing the
u:it each time according to the following:

11.2.1.5.1 At 10 seconds or earlier, load the diesel
generating set with two motors simutaneously.
which are to be at least one loaded 1000 HP motc
and one loaded 400 HP motor. Two motors are
required for this application of load.

13:2.1:5.2 Immediately after two motors have reached full
speed and full load, the diesel generating sets
are to be fully loaded through the use of water
rheostats to their nameplate rating (KWj.

11.2.2 Largest Motor Trip Test

11.2.2.1

o~

In addition to the reliability testing, the engine generator
set is to be fully loaded with both motors and water
rheostat and the 1000 H.P, motor is to be tripped off the
total load and restarted., The trip and restart of the 1000
H.P. motor is to be demonstrated at least five times.
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11.2.3 By analysis or tests demonstrate that the diesel is capable
of starting all loads prescribed in Table | (LOCA or Blackout).

11.2.4% Certified full factory test reports are required on one set
of notors or pumps of an exact type. I|f a motor or pump of
exact type has been tested previously only certified test
report submittal is required.

11.2.5 The Contractor shall provide detzi. testing procedures
(including acceptance criteria) for Owner approval 30 days
prior to testiuag.

11.2.6 The Owner reserves the right to witness any or all tests and
Inspections.

11.2.7 The Owner shall be notified in writing at least fourteen days
prior to factory testing with a list of the tests/inspections
to be performed and the date which they will be performea.

i1.2.8 The Owner shall have the right to perform engineering or quality
assurance inspection visits at the Contractor's manufacturing
facility at any time,

11.2.9 Test and inspection Reports

Safety=-related Equipment - The original certified copy of

all Contractor's test and inspection reports should be
submitted to Mr. K. L. Huggett, Quality Assurance Department,

P 0 Box 2178, Charlotte, North Carolina 28242, 18 certified
copies of these reports s ould be sent to Mr. C. J. Wylie. All
reports should be submitted at the same time the 930.1 Quality
Assurance Certification Form is submitted.

SPARE PARTS

A listing of recommended spare parts shall be provided with
the Biduer's proposal. The Bidder should provide the basis
by which this list was acquired.

A1}l spare parts shall equal or surpass the original part
specifications. In the case of safety related components
the apprepriate certification must accompany the component.
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13. INFORMATIOM TO BE FURNISHED BY BIDDER In addition to Basic Technica!

The information requested by the following paragraphs shall be submitted as separate
attachments to the proposal and be in the format of this section.

13.1 Available Vendor training programs/materials in accordance with
Section 6.

13.2 Vendor seminar programs available in accordance with Section 6.
13.3 The General Information Section of the attached Equipment
Coating Form # EC-1, Sheet !, should be completed and the
form submitted with the proposal. |f desired, an alternate
finish for the equipment may be proposed. Information
describing this option should be provided on the attached
Equipment Coating Form # EC-1, Sheet 2 and submitted with
the proposal.

13.4 Quality Assurance Information Requested in Sect. 7 (Safety
Related Only)

13.5 Storage Requirements per Section 8.

13.6 Completed Packaging and Shipping Requirements Form 301.4 per
Section B.

13.7 Technical Descript'on of each individual proposed option.

13.8 General description of all Bidder's tests to be conducted
as identified in Section 11,

13.9 On the atiached Form GMW/100 please fill in dates for items
2, 3, 2nd 5. |If desired, you are welcome to comment on any
other schedule items.
13,10 A list of recommended spare parts in accordance with Section 12,

13.11 A list of exceptions In accordanse with Section 15,

13.12 Pricing information in accordance with Section 18.
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-
’ 13.13 Completed description of the equipment proposed, including:
13.13.1 Maximum ambient temperature the units and its auxiliaries will
operate for a continuous period.
13.13.2 Complete description of ;ngine including 211 its assembied parts
and including:
13.13.2.1 Maximum continuous rating of the engine (KwW) at 125 F ambie
13.13.2.2 Guaranteed time engine will be up to rated speed.
13,13.2.3 Curves showing load response for the dlesel generator
accepting load as described in table | attached,
13.13.2.4 What type fue! the diesel can use.
13.13.2.5 Maximum overload for a period of two hours without damagin
any part of the engine.
13.13.2.6 A list and complete description of all engine accessory
equipment including any equipment not listed in section
e 4,2, Descriptions are to include suppliers, locations,
size and weight and are to include man power hours needed
to change out major parts.
13.13.2.7 A list of expected engine temperatures (al] temp. wonitore
at normal load and at overload.
13.13.2.8 Test data to indicate the fastest starting position of
the 2ngine (such as No. 2 right bank at twe degrees
past T.D.C. firing position). If the starting time of
all positions are equal, the Bidder shall submit data
to support this,
13.13.3 Complete description of Generator, Exciter and Voltage Regulator
and including:
13.13.3.1 Maximum continuous rating of generator (KVA, Volt and
P.F.) at 125 F ambient temperature.
13.13.3.2 Class of insulation on generator and temperature rise
by thermometer/detector over a 40 C ambient temperature.
15.13.3.3 Speed of engine and generator
13.13.3.4 Type of generator voltage regulator, exciter and supplier
o 13,13.3.5 Number of temperature dectectors and their respective

locations.

13.13.3.6  Graphs of voltage and freguency versus time for the
loading sequence of table 1.

N S
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13.13.3.7 Description of generator heaters.

13.13.3.8 Typica! Generator characteristics for generator
supplied.

Complete descrlptioﬁ and suppliers of the folliowing:
13.13.4.1  Alr !ntake System

13.13.4.2 Exhaust Svstem

13.13.4.3 Fuel 0il System

13.13.4.4 Lubricating OI1 System

13.13.4.5 Cooling Water System

13.13.4.6 Starting Air System

13.13.4.7 Crank Case Breather System

13.13.4,8 Engine Control Cabinets Including probable panel
fabrication, manufacturer and catalog numbers of
components to be furnished, proposed panel size
and proposed panel layout.

13.13.4.9  Auxiliary Motor Drives including manufacturer, type
HP, Voltage, S. F. etc.

13.13. 4,10 Auxiliary Pumps including information listed
below:

13.13.4.10.1 Predicted characteristic curve
including head-capacity, efficiency,
NPSH and BHP curves for each pump.

13.13.4.10.2 Material and construction of casing,
impellers, shaft wearing rings,
stuffing boxes, shaft and thrust
bearings and foundation plates.

13.13.4.10.3 Type of lubrication (describe).

13.13.4,10.4 Identification of any proposed foreign
manufacture.,

13.13.4,10.5 Type of pump shaft seal.

13.13.4.10.6 List of all miscellaneous valves, plug
etc. furnished by vendor and sketch or
diagram of any special piping, valves,
controls required and to be furr <hed
by Owner. All connections must be
identified to pump drawing connections
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13.13.4,10.7 Complete Pump Detail Data Sheets
Form ME-100

13.13.4.10.8 Allowable forces and moments on
3 Duke piping connections,

13.13.4.10.9 Certification that the pump will be
fabricated in accordance with
Owner's specifications as outlined
in specification section 4.13,

13.13.4.11  Each Heat Exchanger including the information
listed below:

13.13,4,11,1  Outline drawing showing overall
dimensions including cradle and
heat exchanger mounting support
details.

13.13.4.11,2 ASTM specifications of material
and thickness of shell, channel
tubesheet, baffles, and impinge~
ment plate.

13.13.4.11.3  Number, size, length, ASTM material,
gage and pitch of tubes, and baffle
spacing.

13.13.4.11.4 Effective surface area.

12.13.4.11.5 Corrosion allowance = shell, tubes.

13.13.4.11,6 Design pressure and temperature =
shel! side, tube side.

13.13.4.11,7 Weight of shell and tube bundle
(empgy and flooded).

13.13.4.11.8 Shell and channel connection sizes =
inlet and outlet.

13.13.4.11.,9 Extra Connections, number purpose
and size.

13.13.4.11,10 Statement that the coolers will be
degreased, vacuur dried, nitrogen
blanketed and instrumented.

*3,13.4.11.11  Completed copy of Heat Exhanger Data
Sheet, Form ME-102, ‘

13.13 “1.12 Standard non-destructive test
procedures.
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Identification of any parts, materials, or
equipment contemplated for manufacturer
outside the United States,

Provisions taken to minimize tube
vibration and erosion.

List of any and all exceptions to
these specifications and statement
of complete compliance otherwise.

Current installation list of similar heat
exchangers.

Recommended spare parts list.

A separate axchanger specificaticn sheet
ME-103 showing velocity (tube size),
pressure drop (shell side and tube side),
log MTD corrected, transfer rate (for

the fouled condition and 100% clean),
cooling water quantity and outlet
temperature for each mode of operation.

Completed copy of Heat Exchanger Specifi-
cation Sheet, Form ME-103,.

Seismic forces resisted by foundation.

Quality assurance information required
by this specification.

List of all large components which are
packaged in combustible material.

13.13.5 Maximum time diesel generating units can operate without cooling
alr and cooling water (1) from a dead start and (2) while
operating at rated load without damaging the engine.

Complete 1ist of tests to be performed including manufacturer's standard

tests.

List of Founde.ion Equiprent,

Complete description of batteries and battery charger including size and

ratings.

Delivery Schedule.

Recommended manpower and manhours for unloading, installation, etc.
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13.19 A preliminary layout of one complete diesel generator unit including its
assnciated accessories and auxiliary equ'oment so that the Owner can determine
a size required to house the prospective Contractor's diesels.

13.20 A complete list of all components.to be Radiographic Tested, and/or
Ultrasonic Tested and which test is applicablie.

13.21 Proposed method of seismically qualifying all diesel equipment.
§3.22 Maximum speed engine will reach on full 10% overload rejection.

13.23 A list of all standards manufacturer will adhere to in manufacturing the
dlesels sets and its auxiliary equipment.

13.24 Statements commenting on each paragraph following the same sequence
as the speciflication and numbered accordingly stating compliance
and/or exactly where technical information can be found. General
svatements will not be acceptable.

14, SESCREPANCIES AND INTERPRETATION

Shoula a RBidder find discrepancies in, or omission from these specifications
or be in doubt &s to their meaning, he shall notify the Owner who
will issue a written interpretation.

15. CONFORMANCE WITH SPECIFICATIONS

15.1 Each Bldder sha!l state any and all exceptions to this specification.
If no exceptions are taken it shall be so stated In the technical
sal. No variations wi 11 be permlttea Wi thout written approval

ro

of the Owner. It is particularly emphasized that any unapproved
nonconformity with the specification must be changed to complete
conformity at the manufacturer's expense, and this expense will
include the cost of all labor and materials and all other related
expenses by the Owner or the manufacturer.

15.2 Upon receipt of any specification amendment, the Contractor shall
restify Mil]l Power Company that he will adhere to same amendment.
Any and all exceptions should be noted.

16.  CCASTRUCTICN SERVICES

“he Owner will unioad, install, assemble and service the diesel/generator
unit. The Owner will provide all tools, rigs, cranes and oil handling
equipment. The Contractor shall provide all special materials such as
gaskets, insulation materials, etc.

17. ERECTION ENGINEER

5 PR The manufacturer shall include the services of a factory trained
erection supervisor to directly supervise the unliocading, installation
and Inltial start-up of the equipment.




SPECIFICATION No. CNS-1301.00-2
September 23, 1974
Page 42

17.2 The Contractor Shall provide all special installation and assembly instruct!
These instructions shall be in the instruction books.

17.3 while performing work on the site the Contractor must comply with all
provisions of the Federal Occupational Safety and Health Act of 1570.

i8, SUBMISSION OF PROPOSALS AND PRICES

18.1 Technical proposals and price gquotations shall be submitted by
Bt . Any late or in~omplete proposal without prior
arr al by the Owner may not be considered in the award of the
orver. Extension of the above date will be granted only for
valid and sufficient reasons of the Bidder and provided such
requests do not delay or interfere with the work of the Owner.
The Owner reserves the right to rejec: any and all bids. Pro-
posals must be submitted in the same format as Section 13 of
this specification. Additional Information may be submitted as
supplements.

18.2 Technical proposals and price quotations should be submitted
separately. The quotation should include only pricing. Pro-
posed shipping dates, exceptions, etc. should be included as
s part of the technical proposal. =11 copies of the technical
proposal and two copies of the price quotation shall be sub-
mitted to MI1] Power Supply Company P, 0. Box 1339, Charlotte,
North Carolina 28232,

18.3 Base Proposa!
18.3.1 Prices for two (2) 6000KW at 0.8 PF, 4160 volt, 3/ , 60
Hz single engine emergency diesel electic generating
sets and all its associated auxiliaries as covered in
this specification for Unit #1.

18.3.2 Prices for two (2) diesel generators the same as 12.1a
except for Unit #2.

18.3.2 Price and list of one complete set of maintenance tools
required per section 4,20,

18.3.4 Price of foundation equipment for each unit per second 4.18,

18.3.5 Price of supervision for erection for each unit.

18.3.6 Price differences, If any for the specified paint coating
(Sec. 6.) vs. an option coating shall be provided in the
price quotation.

18.3.7 Pricing for Vendor Training Program (Section 6).

18.3.8 Pricing for Vendor Seminar Program (Section 6).

18.3.9 Pricing for Equipment Photographs (Section 6).
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18.3.10 Individual pricing shall be provided on all proposed
options.

15.3.11 Pricing for recommended spare parts cleariy stating all
conditions, terms, and escalations.

19.  ATTACHMENTS

Form 301.4
Form M1

Form 930.1
Form ME-100
Form ME~102
Form ME-103
Form GMW/100
Table |

Table |1
Attachment |
Attachment 11|
Attachment |11
Attachment 1V

Attachment V

Packaging and Shipping Requirements
Motor Data Sheet

Vendor Quality Assurance Certification
Pump Detail Data Sheet

Heat Exchanger Data Sheet

Heat Exchanger Specification sheet

List of Emergency Loads & Time Sequence and
Sizing of Diesel Generators
Heat Exchanger NSW Chemistry

Non destructive examination

General Contract Specifications

Duke Power Coating Specifications K-2
Electrical Seismic Criteria, Specification
CNS 1393.00.-1, Amendment 2, July 17, 1974
Form EC~1
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VERIFICATION OF SPECIFICATION

Station and Unit Number: CATAWBA NUCLEAR STATION UNITS 1 &2

Title of Specification: _DIESEL ELECTRIC GENERATING UNITS

Specification Number: _CNS12301.00-00-0002

Revision: 3

This document specifies items related to QA CONDITION_]__ . In accordance with established procedures,
its quality has been assured. Signatures certify that the above specification was originated, checked, apgroved
and inspected (or waived) as noted below:

;ral:;r’e't:’ﬁy /./ &r ey WV 7&3 Date: Z/ 2/ &3
Checked By Date: __08-26-83
Approved By Date: 9 24-83
Inspection Waived By: Date:

Inspection Waived For: [JELECTRICAL O M/N OC/E

inspected By:_\ /)’/:2‘:.4 2 Date: 16387

o e
Inspected By:m"“gl" . Date: (P-C~E

QuALITY assurance e~ C /M Date: L1 7/13

.....................................................................................

(FOR ASME CODE ITEMS)

Division Date:

Design Engineering Department

This is to certify that the above specification has been reviewed by me, the undersigned, and is correct, com-

plete, and in compliance with Edition including the . Addendum of ASME Code,
Section |11, Paragraph
(SEAL) Signature
Name:

Professional Engineer

No. & State
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SPECIFICATION AMENDMENT FORM

SPECIFICATION NO.: CNS1301.00-00-0002
SPECIFICATION DATETOctoner 2. 1078

AMENDMENT NO.: 3

AMENDMENT DATE: July 26, 1883

GENERATING STATION: CATAWBA NUCLEAR STATION UNITS 1 & 2

EQUIPMENT IDENTIFICATION: DIESEL ELECTRIC GENERATOR UNITS

These amended pages form an integral part of the above referenced Duke Power
Company Specification, and invokes deletions from, substitutions in, and
additions to the basic specification as listed.

The Contractor shall notify Mill Power Supply Company in writing that he will
adhere to this amendment. Any and all exceptions should be noted.

List of pages/forms/attachments (with revisicn number) valid for this revision:

TOC Rev.3*

Page 1 Rev.3* Page 21 Rev.3* Page 4] Rev.3*
Page 2 Rev.3* Page 22 Rev.3* Page 42 Rev.3*
Page 3 Rev.3* Page 23 Rev.3* Page 43 Rev.3*
Page 4 Rev.3* Page 24 Rev.3* Page 44 Rev. 3*
Page 5 Rev.3* Page 25 Rev.3* Form 301.4 Rev.0*
Page 6 Rev.3* Page 26 Rev.3* Form M1 Rev.0*
Page 7 Rev.3* Page 27 Rev.3* Form §830.1C Rev.0*
Page 8 Rev.3* Page 28 Rev.2* Form ME-100 Rev.0*
Page 9 Rev.3* Page 28 Rev.3* Form ME-102 Rev.0*
Page 10 Rev.3* Page 30 Rev.3* Form ME-103 Rev.0*
Page 11 Rev.3* Page 31 Rev.3* Form GMW/100 Rev.0*
Page 12 Rev.3* Page 32 Rev.3* Table 1 Rev.3*
Page 13 Rev.3* Page 33 Rev.3* Table II Rev.3

Page 14 Rev.3* Page 34 Rev.2* Table III Rev.0

Page 15 Rev.3* Page 35 Rev.3* Attachment I Rev.3

Page 16 Rev.3* Page 36 Rev.3* Attacnment I1 Rev.5

Page 17 Rev.3* Page 37 Rev .3* Attachment ! Rev.0

Page 18 Rev.3* Page 33 Rev.3* Attachment IV Rev.4

Page 19 Rev.3* Page 39 Rev.3* Attachment V Rev.0

Page 20 Rev.3* Page 40 Rev.3*

*Retyped to include previous (2) amenaments plus addition of new
( requirements as designated by sidelines.

ES-116
October 3, 1979 i
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DUKE POWER COMPANY
CATAWBA NUCLEAR STATION
UNITS 1 & 2

Diesel Electric Generating Units

GENERAL

1.1 Scope: This specification covers the manufacture and delivery of: four
000 KW at 0.8 Power Factor, 4160 Volt, 3 phase, 60 hertz, single-
engine Emergency Diesel Electric Generating Sets for Catawba Nuclear
Station Units 1 & 2.

1.1.1 This specification is not an ASME Design Specification.
References to ASME requirements are contractural only and are
offered as guidelines exclusive from the ASME Code requiremants.
The Contractor shall provide Design Specifications in compliance
with the ASME Code. The Contractor shall act as Duke Power
Company's "agent" or "designee” as defined by ASME. ASME Section
II1 Specifications shall be submitted to the Owner for information
only.

1.2 Installation Site: This equipment is to be installed at Catawba Nuclear
Station.

1.3 Definitions:

Owner: Duke Power Company
Purchaser: Mill-Power Supply Company
4 Contractor: Person or corporation to whom purchase
order, is awarded
Bidder: Person or corporation who responds to
Purchaser's inguiry
Responsible Engineer: The Engineer designated as responsible
F for a particular piece of equipment.

1.4 Codes or Standards: The equipment specified is to be in accordance with
the applicable standards of ANSI, DEMA, IEEE, NEMA, AEC, NFPA, etc., as 3
Tisted below. In the event of conflict with any requirement of this
specification, this specification will take precedence. In addition, the
Bidder should notify the Owner per Section 14.

1.4.1 ANSI C50.10 - 1965: General Requirements for Synchronous Machines.

1.4.2 ANSI (€50.12 - 1965: PR_quirements of Salient Pole Synchronous
Generaters and Condensers.

1.4.3 DEMA - Standard Practices for Low and Medium Speed Stationary
Diesel and Gas Engines.
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1.4.4 IEEE 43 - 1971: Recommended Practice for Testing Insulation
Resistance of Rotating Machines. (Also ANSI €50.22-1972)
1.4.5 IEEE 51 - 1955: Guide Principles for Dielectric Tests.

1.4.6 IEEE 115 - 1965: Test Procedures for Synchronous Machines.

i.4.7 IEEE 275 - 1972: Test Procedure for Evaluation of Systems of
Insulating Material for Electric machinery Form Wound Pre-
Insulated Stator Coils.

1.4.8 IEEE 308 - 1971: IEEE Criteria for Class IE Electrical Systems |
for Nuclear Power Generating Stations.

1.4.9 IEEE 323 - 1971: feneral Guide for Qualifying Class 1 Electric f
Equipment for Nuclear Power Generating Stations. '

1.4.10 NEMA MG-1 - 1972: NEMA Standard fur Motors and Generators [
Section I - Parts 1 and 2 |
Section II - Parts 10, 11 and 14
Section III - Parts 20 and 22

1.4.11 IEEE 112A - 1964: Test Procedure for Polyphase Induction Meotors
and Generators. i

P
H

12 AEC Safety Guide #9 - 3-10-71: Selection of Diesel Generator Set |
Capacity for Standby Power Supplies.

1.4.13 [1EEE STD 387 - 1977: Criteria for Diesel Generator Units Applied
as Standby Power Supplies for Nuclear Power Generating Stations. !

1.4.14 [1EEE 344 - 1972: Trial Use Guide for Seismic Qualification of
Class 1 Electrical Equipment for Nuclear Power Generating Stations.

1.4.15 AEC Safety Guide #6 - 3-10-71: Independence Between Redundant i
Standby (On Site) Power Sources and Between Their Distribution
System.

1.4.16 Section III, Class 3 of ASME Boiler and Pressure Vessel Code, and
all applicable amendments, dated 1974. ’

1.4.17 NFPA No. 30 - 1874: Flammable and Combustible Liguids code.

1.4.18 NFPA No. 37 - 1974: Standard for the Installation and Use of
Stationary Combustion Engines and Gas Turbines.

P
E =

.19 Title 10 Code of Federal Regulations, Section 50, Appendix B,
Quality Assurance Crileria for Nuclear Power Plant and Fue)
Reprocessing Plants.

1.4.20 ANSI N45.2-1971, Quality Assurance Program Requirements for
Nuclear Power Plants.

‘ I 1
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1.4.21 ANSI N45.2.2-1972, Packaging, Shipping, Receiving, Storage and
Handling of items for Nuclear Power Plants.

REFERENCE DRAWINGS AND DOCUMENTS

Codes and standards identified in Paragraph 1.4.

OPERATING CONDITIONS AND REQUIREMENTS

The Diesel Electric Generating Sets are to be used as a source of on-site
Emergency Standby Power. Each set will furnish standby power to the
Class 1E distribution system loads for emergency shutdown of the two 1150
Mw Catawba Nuclear Reactor-turbine-generator units. Each Diesel Engine-
Generator set shall be housed in a separate room, a part of Auxiliary
Building, meeting all the requirements of a Class I structure for ruclear
power plants. The diesel sets are to be operated at an elevation of 556
feet above sea level, indoors, 55°F to 125°F (Dry Bulb) environment
ambient temperature range and at 10% to 25% environmental relative
humidity range.

The maximum room ambient temperature of the Diesel Room will be 125°F and

all equipment located in this room shall be capable of operating under

these conditions for a continuous period. The air supply for the engine

shall be taken from outside the diesel rooms and will be a maximum of h
110°F during the summer months. -

Each engine generator unit is to operate unattended at rated full load,
voltage and freguency under the emergency condition for an indefinite
period until manually shut down.

The diesel-generator unit shall start autcmatically with no AC power
available, accelerate to syncironous generator speed and acquire rated
vaoltage upon receipt of owner's "Start Diesel Signal" or Engineered
Safeguard Signal.

A1l equipment is to have a minimum design life of forty (40) years with
normal use and maintenance.

Vendor shall submit maximum imbalance on all rotating parts for approval
by Owner.

EQUIPMENT TO BE FURNISHED

Engines:

4.1.1 Four (4) strcke cycle diesel engines rated at 7000 Kw at 0.8
Power Factor each for continuous operation. The diesel engines
shall be turbo-charged, multi-cylinder, Vee-type of manufacturer's
current design for stationary service. The engine shall be
directly connected to either an engine type or single bearing
bracket type generator of electrical characteristic required to
meet conditions of motor loads. The rated speed of the engine
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shall not exceed that of the manufacturer's engines of the same
configuration already in operation for base load or emergency
electrical power generation.

4.1.2 The engine shall be suitable tor cont inuous power generation
duty, engineered, designed, manufactured and tested in accordance
with the applicable DEMA (Standard Practices for Low and Medium
Speed Stationary Diesel and Gas Engines) Standard.

4.1.3 The engine with its generator and exciter shall be engineered and
designed as a complete unit, and shall be free of deleterious
critical speeds of torsional vibration within the range of 90 to
110% of normal operating speed. Any such critical speed of
torsional vibration deemed objectionable by the purchaser shall
be sufficient cause for rejection of the equipment.

4.2.4 The engine shall be capable of operating at 115% of rated speed
” without overstressing of any parts.

4.1.5 All parts and equipment incorporated in the units, their associated
equipment and auxiliaries shall be new and the latest standard
product of the manufacturer regularly engaged in the production
of such equipment. Al] relays are to be of Cutier Hammer make
and ali pressure switches are to be of Custom Component make.

Any substitution must be approved by the Owner.

4.1.6 The engineer is to be up to generator synchronous speed within 10
seconds from signal to start from a cold or hot concition and
begin acceptance of load according to loading Table I attached.

4.1.7 The engine must be capable of positive start.
4.1.8 The engine's fuel is to be Diesel Fuel 0il #2.

4.1.9 The engine shall be able to operate at 7700KW continous for a
period of two hours out of every twenty-four hours without
affecting the 1ife of the unit. The overload capacity shg]l be
guaranteed and shall not unduly stress or cverhezt the units.

4.1.10 A1)l major parts of the engine (piston, connecting rods, cylinder
heads, crankshaft, 2tc.) are to be Non-Destructive Tested to
insu=e the best quality of components are used in the equipment.
Attacnment I outlines the minimum Non-Destructive Examination of
critical components required by the Owner. However, any further ‘
NDT performed by the Contractor as a normal task in the manufacturing
of any component shall be so stated by the Contractor and shall
be included. A1)l documentation shall be submitted to Owner.

4.1.11 The engine is to be capable of full loau rejection at 10% overload
without shutting down or damaging engine.
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Basic Engine Accessory Equipment:

4.

4
4.
4

o e

&

1

2.2

Lo SN o I S T ¢
o v s

.10

2.11

R NN NN

.12
.13
.14
.15
.16
.17

.18
.19

.20

Air inlet manifold.

Turbocharger air aftercooler.

Tuibocharger and related auxiliary equipment.

Engine Flywheel.

Extension shaft and outboard bearing.

A1l engine accessory piping, including inlet and outlet -onnections
for jacket water, lubricating oil, fuel, starting air, combustion
air and exhaust, and any nonstandard ccmpanion flanges.

Exhaust manifold.

Lubricating oil sump (if required) including remote reading level
indicator

Attached pump for lubricating oil circulation.

Indicator pressure connection and shut-off cock for each cylinder.
Electric load and speed sensing and mechanical governors (Woodward
EGB or equal), including control box, resistor box and potentiometer
(droop and isochronous mode required).

Overspeed shutdown device.

Crankcase pressure relief valves.

Engine mounted and driven fuel oil booster pump.

DC motor driven fuel o0il booster pump.

Flywheel barring device.

Temperature sensors for remote readout or indication on all
critical sensing points (i.e., jacket water inlet and citlet,
Tubricating oil inlet and outlet, etc.).

Temperature detectors on all main engine bearings.

A1l oil strainers are to be of the double element type to allow
changeout on one and not affect the engine while operating.

Speed switches are to be of the Airpax type with two separate
pickups and control boxes furnished. At least three (3) separate
different speed contacts are to be furnished on each control box.
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Jual air starting system with the minimum capability of three (3)
successive cold starts from each tank. The Owner will supply
compressors, aftercoolers and tznks.

Generator, Exciter and Voltage Regulatorxz

4.3.1

4.3.2

4.3.3

4.3.4

4.3.5

4.3.6
4.3.7

4.3.8
4.3.9

4.3.10

4.3.11

Each generator shall be salient pole, revolving field, synchronous,
engine shait driven with top air discharge. The optimized
generator should be provided. The make is to be Electric Products.

The generator shall have a minimum continuous capacity of 7000Kw
at 0.8 lagging power factor, 4160 volts (wye)/2400 volts (Delta),
6C Hz, 30 with additional 10% cverload capacity at 0.8 power
factor for a period of two hours out of every twenty-four hours
without affecting the 1ife of the unit. The overload capacity
shall be guaranteed and shall not unduly stress or overheat the
units. The generator system is to be sized to enable starting
and running loads as listed in Table I.

The duty shall be continuous.

The generator insulation shall be Class F with a temperature rise
95°C by embedded detector over a 50°C ambient temperature at
rated capacity.

The grounding transformer will be as approved on Contractor 3
drawing CNM-1301.00-0245.

The speed of the generator shall be that of the engine.

The generator field exciter is to be of the static type with an
operating frequency range from 58 to 62 Hertz.

The voltage regulator is to be the static type.

The generator stator is to have at least six temperature detectors
(10 ohms at 25°C) located in accordance with ANSI C50.10. The
RTD converters and power supplies are to be furnished by the

Contractor.

Maximum momentary generator voltage drop after application of
each Toau is not to exceed 25% of rated generator voltage.
Further, gen2rator voltage shall recover to at least 90% of
nominal and frequency shall be restored to at least 93% of
nominal in 'ess than 40% of each load sequence time interval.

Each diesel generator unit is to have the capability of automatically
stirting unattended at any time on a start signal and come up to
rated freguency and voltage within Len (10) seconds. At the time

the unit reaches rated speed it shall carry the emergency loads

b

per the loading and time sequence as shown in Table I.
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4.3.12 The generator shall be eguipped with a means for heating which
shall be adeguate to maintain the internal temperature above che
dew point when the equipment is idle. Heater leads are to be
brought out to a terminal box suitable for Owner's connection.

4.3.13 Surge protection is to be supplied for the Generator and will be
furnished by the Contractor.

4.3.14 A1l relays are to be of Cutler Hammer make. Any substitutions
are to be approved by the Owner.

Air Intake System:

4.4.1 The air intake system shall consist of silencer, dry type filter,
and flexible hose connection.

4.4.2 The silencer and dry type filter are to be an in=line residential
type, and are to be furnished by the Contractor.

4.4.3 The Owner will connect his air intake piping to the silencer
through a flexible hose. The flexible hose will be furnished by
the Contractor while the air intake piping will be furnished by
the Owner.

Exhaust System:

4.5.1 The exhaust system shall consist of flexible connections and
mufflers for each engine.

4.5.2 The flexible connection is to be a high grade of flexible metal,
with flanged ends to assure expansion protection and vibration
isolation.

4.5.3 The muffier is to be residential type, suitable for vertical
service.

4.5.4 The exhaust piping shall be furnished by Owner. The Contractor
is to review the Owner's exhaust piping layout and advise the
Owner how much the exhaust back pressure will affect the engine
KW output.

Fuel 0il System:

4.6.1 A complete fuel oil system (less vard storage tank which is to be
furnished by the Owner) is to be furnished for each diesel. All
off-engine piping will be firnished by the Owner.

4.6.2 The engine fuel is to be commerical Grade #2 and shall start the
engine from cold conditior by heat of compression without any
auxiliary preheating of fuel.

P
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4.6.3 Filters are to be duplex, replaceable cartridge type. Two
filters are to be connected in parallel so as to enable the Owner
to change cne filter without affecting the operative ability of
the unit.

4.6.4 Fuel lines are to be heavy wall seamless tubing with special heat
treating, double rolled steel tubing of each length to all
cylinders between injection pumps and engine.

4.6.5 Each engineer shall have an engine driven fuel oil booster pump
and a DC motor driven fuel oil booster pump. The DC fuel oi!
booster pump is to supply fuel to the cylinders at the time of
signal for engine start.

4.6.6 Each engine is to have a fuel oil day tank with two (2) separate
float switches (each having low level and high level contacts), a
liquid Tevel indicator, automatic controls for maintaining tank
fuel oil level for a minimum of 500 gallons.

Lubricating 0il System:

4.7.1 A complete lube oil system shall be furnished by the Contractor
to supply 011 under pressure to the main and crank pin bearings,
pistons, piston pins, timing gears, cam shaft bearings and rocker
arm bearings. The maximum stabilized oil temperature leaving the
engine when the engine is carrying the short-time rating load in

an ambient temperature of 125°F shall not exceed the manufacturer's

maximum safe value.

4.7.2 The main lube o0il pump shall be engine driven and shall furnish

Tube 0il at a constant pressure at all points requiring lubrication.

4,7.3 Strainers shall be of the full-flow duplex type. Each strainer
arrangement is to have two units connected in parallel so one can
be removed without affecting the operation of the diesel unit.

4.7.4 The lube o0il filters are to be arranged such that changing oil
filter cartridges out will not affect the operation of the diesel
unit.

4.7.5 Pressure gauges shall be furnished on the inlets and outlets of
all strainers and filters.

4.7.6 An electric motor driven oil pump shall be furnished to prelube
the bearings. Controls for this pump shall be so arranged that
it will be able to continuously circulate warm oil through the

engine when the engine is inoperative. Heaters are to be provided

for heating the oil.

4.7.7 A pressure sensing device shail be furnihsed in the system to
signal when the lube oil pressure drops to a predetermined low
value. A Tow-low 0il pressure alarm shall be furnished in the
system to signal when the lube 0il pressure drops to the lowest

3
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safe operating level. An engire shutdown safety device shall be
provided for protection of the engine.

A lube oil cooler 1s to be supplied with each engine to maintain
a safe temperature for the lube oil while operating ncrmally and
at its short time rating. The cooler is to be shell and tube
type with removable tube bundles.

The crankcase shall be provided with suitable sump and drain to
remove the lube o0il.

Cooling Water System:

4.8.1

4.8.2

Each engine cooling water system shall be Turnished complete,
inciuding exparsion tank, heat exchangers, temperature regulators,
pressure gauges, thermometers, control instrumentation, vaives,
fittings, engine driven jacket water pump, metor-driven jacket

that may be used for circulating warm water through the
engine when the engir2 is not operating, combustion air cooler,
intercooler and/or aftercooler, any other cooling water pumps
required by the engine's desiyn, and miscellaneous piping for a
completely satisfactory operating system.

Temperature control of the system shall be through valves located
in the closed loop side of the main heat exchanger and not on the
cooling pond side. The cooling pond side water flow through the
heat exchanger will be 900 gpm, 150 psig max. at 95°F max.

Starting Air System: Two complete systems excluding tanks, aftercoolers,

and compressors are to be provided so that the engine can be started from
either one.

4.9.1

4.9.2

The air starting system is to have an air dryer system to insure
dry starting and control air.

Air starc valves shall be provided with one supplying each end of
the air start ventifold. The air start valves should have
indication of the valve open stitus which will be recorded.

Crank Case Breather System: Each engine is to have a crank case breather

system.

he blower is to have an explosion proof motor.

Engine Control Cabinets:

4.11.1

4.11.2

Each engine shall have two control cabinets. One is to be
labeleu "Engine Generator Control Panel" and other Engine Contro)
Panel." Arrangement of all devices shall be subject to approval
of Owner.

The Engine/Generator Control Panel is to have all devices necessary
to manuailly close the generator breaker and manually load (parallel
to system) the diesel locally. Contractor shall also arrange his
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connections so that the Owner can also have the capability to
perform these functions in the Control Room.

The Engine Control Panel is to have all devices necessary to
operate and monitor the diesel's engine operation locally.

Control Panels:

4.11.4.1 Design

4.11.4.2

4.11.4.3

Contractor shall furnish one totally enclosed walk-in
type control panel. A walk-in control panel is defined
as on2 with a minimum depth of 5 ft. with doors in each
end. Where control systems reguire less than 20 sg.
ft. of front panel control space, a rear entry Hoffman
type control parel may be supplied in lieu of walk=-in
enclosure.

Arrangement

The interior of the control panel is to have convenience
outlets and switches and 1ights for adequate interior
lighting. The face of the control panel shall be
illuminated using T12 rapid start fluorescent lights.

Purchaser shall have right to extra space and/or
cutouts as specified for Owner furnished equipment.
Where blank space is specified for Owner mounted
equipment, the interior of both walls (front and rear)
in addition to the outside fron panel shall be left
unobstructed.

Construction

k11 panels and dcors shall be gasketed so that the
structure conforms to NEMA 12 requirements. Doors
shall have keyiock type handles with three point
latches. The cubicle shall be designed for indoor
installation on a concrete pad and constructed of not
Tess than 11 gauge sheet steel. Faneil surfaces shall
be adequately braced and reinforced to provide suitable
support to the components and to prevent warpage.
Removable 1iftirng eyes snall be provided in the top.
Exposed mounting hardware on the exterior of the panel
is not allowed. Cubicles shall be mounted on continuous
anti-vibration mounting pads which are to be furnished
by the Owner. Holes and cutouts for equipment shall be
drilled, punched or sawed. No burning of cutouts is
permitted.
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4.11.4.3.1 Painting

The cubicle is to be thoroughly cleaned to
remove all rust, loose mill scale, welding
slag or spatter, 0il, grease, and other
contaminants. The exterior of the cubicle
is to be furnished painted with ASA #61
grey color over a rust resisting primer
unless otherwise directed by the Owner.
The interior of the panel is to be painted
white. A1l shop painting is to be done in
accordance with instructions of the coating
manufacturer.

4.11.4.4 Wiring

Panels shall be completely wired with No. 14 AWG 19
strand tinned copper switchboard wire approved by the
Owner. A1l terminations shall be made using full ring
tongue preinsulated terminal Jugs as approved by the
Owner. Both ends of each wire shall be permanently
identified with its circuit cumber. Where obtainab.e
all control components are to have screw terminals.
Flame retardant wire ducts are to be used to support
wiring as necessary. These shall be free of sharp
edges, corners or protruding screw threads. Wire ducts
are to be sized to prevent overfilling, and all duct
covers are to fit without binding the enclosed wiring.
Wire bundies of less than 1" in diameter may be run
exnosed, but they must be supported at no greater than
18" intervals.

Circuits to which Owner installed wiring must connect
shall be terminated on marked terminal blocks. These
sha’l be States Manufacturing Co. Type NT or Stanwick
c sliding link type. Ten percent spare terminal block
points are to be supplied and one side of all terminal
blocks is to be left clear for purchaser's wiring.

4.11.4.5 Specific Reguirements
4.11.4.5.1 Name)lates

A1l panel mounted components are to have

2%" x 1" engraved black plastic identification
nameplates with white Tettering. The
nameplates are to be attached using two

black self tappirg sheet metal screws.
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4.11.4.5.2 Adhesive Attachments

Adhesive attachments of any type are not
acceptable anywhere in panel construction.

4.11.5 Control Components

4.11.5.1 Al1] control components are to be of a high guality
utility grade as approved by the Owner. A1l devices

are to be identified.

4.11.5.2 Control Relays are to be Cutler Hammer Types D40, D23,
D26.

4.11.5.3 Pushbutton/Indicator lights are to be Cutler tammer
Type 102507 or E30.

e 4.11.5.4 Make of annunciator is to he BETA.

-~

e 4.11.5.5 The types and manufacturers of proposed recorders will
-~ be specified later.

= 4.11.6 Pre-wiring by Contractor

A1l electrical circuits remote from the main control panel shall
— be terminated on States or Stanwick type terminal blocks enclosed

in a NEMA 12 terminal cabinet mounted on each shipping section
such that the Owner's electrical installation shall consist of no

o
more than pulling and terminating cables (supplied by purchaser)
o between marked terminals.
= 4.11.7 Test and Inspection
g

| After fabrication, all control panels and equipment shall be

L given a complete continuity test and a complete operational test.
| The Owner must be notified 10 days prior to the operational test
so that he may witness these tests if he so elects.

§.11.8 Shipment
Equipment shall be handled and shipped with proper precautions

being taken to protect shop painting and eguipment from damage.

4.11.9 Infermation to be Furnished

Bidder shall state probable panel fabricator, manufacturer and
catalog numbers of components to be furnished, proposed panel

size and proposed panel layout.

4.11.10 Approvals Required By Owner

The Owner retains the right of prior approval or disapproval of
any factors in contrel system or panel design. Factors of
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particular attention are guality of steel work, control components
to be furnished, panel size, panel arrangement, wiring methods,
mounting methods and types of drawing to be furnished. Control
panel construction shall not commence until all panel drawings

are approved by the Owner.

Drawings to be Furnished

Electrical drawings to be furnished shall consist of complete
elementary diagrams, point to point wiring diagrams, interconnection
wiring diagrams, outlines, bills of materials, full descriptions

of operations and recommended trouble shooting procedures.

Drawings shall be submitted as stated elsewhere in this specifi-
cation.

Copper Bus

A copper ground bus shall be provided the full width of control
panel along the bottom. The bus is to be insulated from the
panel.

Engine/Generator Control Panel

4.11.13.1 Listed below is a minimum 1ist of devices required on
each Engine/Generator control panel for bid analysis
only and is by no means final. It is the Contractor's
responsibility to recommend additional devices that
are required for safe and reliable operation. A1l
devices are to be identified inside and outside the
cabinet. Identification names are subject to Owner's
approval. The Owner will furnish a layout and
complete list of devices required on this panel at a
later date.

4.11.13.1.1 Woodward Governor Control Box and
associated wiring.

4.11.13.1.2 Airpax Speed Switch Control Boxes (2).
4.11.13.1.3 Instrumentation, switches and lights
normally used in operating the generator
will be placed on the generator side of
the panel.
4.11.13.1.3.1 Freguency meter

4.11.13.1.3.2 Power-factor meter

o

4.11.13.1.2.3 Watt meter

Voltmeter

w
Fa

£.13-33.1.

w
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and outside the cabinet.

4.11.13.1.3.5 AC ammeter ,
4.11.13.1.3.6 DC voltmeter |
4.11.13.1.3.7 Synchroscope
4.11.13.1.3.8 AC voltmeter
4.11.13.1.3.9 Goveinor control switch
4.11.13.1.3.10 Veltage control switch
4.11.13.1.3.11 Generator breaker
control switch
4.11.13.1.3.12 Normal switchgear bkr.
control switch
4.11.13.1.3.13 Standby switchgear bkr.
control switch
4.11.13.1.3.14 Watthour meter
4.11.13.1.3.15 One multipcint recorder |
I 3
4.11.13.1.3.16 Pyrometer equipment {
4.11.13.1.3.17 Synchronizer control |
switch :
4.11.13.1.3.18 One high speed recorder
Engine hour meter
Engine Starting Time Clock with ability
to accurately read 1/100 of a second.
Listed below is a2 minimum 1ist of devices required on
each Control Panel and is by no means final. It is
the Contractor's responsioility to recommend additional
devices that are required for safe and reliable
All devices are to be identified inside
<.11.14.1.1 Alarm Annunciator with a minimum of the
following alarm windows:
4.11.14.1.1.1 High AP iube filter a

4.11.14.1.1.2

High 4P lube strainer
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.10
b 4 |

.12
.13
.14

L

.16
.17

.18

.19
.20
-2

.22

.24

Low pressure turbo oi)
Low pressure lube 0i]

Trip low pressure turbo
0il

Trip low pressure lube
0il

Low level lube tank

Low temp lube 0il inlet
Low temp lube oil outlet
High temp Tube 0il inlet

High temp lube o1l
outlet

ivip high press. crankcase
Trip high temp bearings

Trip high temp lube oil
outlet

Trip low low lube o0il
pressure

Low level main fuel tank

High AP fuel TP strainer
1

High AP fuel TP strainer
2

Low leve! fuel day tank
High level fue! day tank

High AP fuel pump
strainer

High AP fuel filter
Low press fuel oil

High temp aftercocler
water in

cns—1301.oo-oo-oooz,3
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.25
.26
% 5
.28

29

30

32

33
34

.39
.36
)

.38
.39
.40
.41
.42

to

Low Tevel jacket water
Low temp jacket water in
Low tempjacket water out

High temp jacket water
in

High temp jacket water
out

Low press jacket water
Ground fault

Overcurrent

Trip generator fault

Low pressure control air
Panel intrusion

Barring device engaged

Low pressure starting
air

Unit failure to start

Trip vibration

Trip overspeed

Aux. equip not in auto
Exhaust temp high/low

be lc-ated on engine side

Starting air pressure
Control air pressure
Turbo 0il pressure
Lube ¢11 pressure

Fuel o0il pressure
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.14.1.2.6 Differential pressure
fuel oil fiiter
o 1. 8. Jacket water pressure
T Crankcase pressure
.14.1.2. Engine speed
o N Engine hours
14.3.2. s.to/run switches and
indicating lights for
311 auxiliaries
.11.14.1.2.12 Manual pyrometer
4.11.14.1.2.13 DNay-tank level
4.11.14,1.2.14 Lube-tank level
Off - On Switches with lights:
4.11.14.1.3.1 A11 DC and AC auxiliaries
are to have RUN/AUTO
switches with red
indicating lights on
when auxiliaries are
running and green when
off.
4.11.14.1.3.2 A C Power
4.11.14.1.3.3 D C Power

Start button, Normal Stop Button,
Emergency Stop Button.

A high speed recorder with chart speed
of three inches per second for recording:

4.11.14.1.5.1 Engine Start signal.

4.11.14.1.5.2 Start Valves open (Each
Valve)

4.11.14.1.5. Goverwcr position.

4.11.14.1.5. Time Mark (one second
interval)

3
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4.11.14.1.5.6 Engine at one quarter,

one-half, three-quarters
and ful' speed. ‘
This recorder will start

when fast diesel start

is initiated and full

run for fifteen seconds.

4,11.14.1.6 A recorder to record the following:

A1l cylinder exhaust
temperatures.

Supercharger inlet
temperatures.

Supercharger outlet
temperature.

Jacket coocling water
inlet temperature.

Jacket cooling water
outlet temperature.

Lube 01l inlet temperature.
Lube 011 outlet temperature.

Others as recommended by
Contractor.

A1l instruments, gauges and
switches on the panel beard are

4.11.14.1.6.1
4.11.14.1.6.2
4.11.14.1.6.3
ﬁ\
A 4.11.14.1.6.4
-~
-~ 4.11.14.1.6.5
-
4.11.14.1.6.6
~ 4.11.14.1.6.7
N 4.11.14.1.6.8
£
- Note:
c

to be plainly marked for the
service intended. Flow switches,
temperature sensors and switches,
and pressure switches containing
mercury are not acceptable.

4,11.14.1.7 Automatic Pyrometer to record the
following:

4.11.14.1.7.1

4.11.1

4.11.1

4.1.

4.1.

A1l cylinder exhaust
temperatures.

Supercharger inlet
temperatures.

Supercharger outlet
temperatures.
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4.11.14.1.7.4 Jacket cooling-water
inlet temperature.

4.11.14.1.7.5 Jacket cooling-water
outlet temperature.

4.11.14.1.7.6 Lube-0il inlct tempera-
ture.

4.11.14.1.7.7 Lube- i1 outiet tempera-
ture.

4.11.14.1.7.8 Others as recommended by
Contractor.

4.12 Auxiliary Motor Drives:

4.12.1 A1) motors with the exception of the DC fuel oil booster pump

4.12.2

4.13.1

motor shall be 575 volt, 3 phase, 60 Hertz, 1.15 S.F. TEFC,
squirrel cage induction motor with Class F insulated windings.
Temperature rises for continuous operation at rated load shall be
in accordance with the NEMA rises for Class B insulation systems.

The motors shall be as manufactured by Seimens-Allis, Westinghouse,
General Electric or Reliance Electric Company. Shaft bearings
shall have a minimum B-10 life of fifteen (15) years.

Contractor shal) provide three (3) microfilmable copies of motor
data information (Form M1) for approval within nine (9) weeks of
receipt of order. The Contractor shall also furnish motor
outline drawings for approval in accordance with the drawing
requirements of this specification. He shall ir-lude adequate
motor instructions in the instruction book.

4.13 Auxiliary Pumps

The following auxiliary pumps are required with each Diesel
Generating System:

With engine - motor driven lubricating oil pump for "B and A"
service

Lubricating System - engine driven lube 0il service pump;

Fuel System - engine driven fuel oil booster pump: DC motor
driven fuel o0il bocster pump.

Cooling Water System - engine driven jacket water pump:

Preheat System - motor driven jacket water circ. pump: motor
driven lube oil circ. pump
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Motor drives, where reguired, for these pumps will be furnished
in accordance with specification Section 4.12. The above pumps
are important to Nuclear Safety and the design and the materials
of the casings, impellers, shafts and fittings shall be especially
suitable for the operating conditions. These pumps shall be
designed and built in accordance with Section III, Class 3 of the
ASME Code dated 1974. Any pump that is mounted on an integral
part of the engine does not have to be manufactured to ASME Code.
These pumps are required to be seismically designed in accordance
with Attachment IV "Functional Design Requirements for ASME
Section III Pumps within the Diesel Generator Building of Catawba
1-2." The seismic analysis required to establish equipment base
details where applicable shall be submitted for review no later
than six weeks after issuance of motor frame size. Remaining
seismic analyses will be submitted later. Calculations will be
reviewed by Duke and approved as correct before final drawing
approval is made.

Vendor must submit maximum imbalance on all rotating parts for
Owner's approval.

Each pump will be furnished with accessories necessary for
operation and maintenance, including the following:

4.13.5.1 Fast type flexible coupling or approval equal, where
applicable.

.13.5.2 Air cocks, drain cocks and oil gauges.
.13.5.3 Lifting eye bolts and special wrenches as required.

.13.5.4 Motor support plates are to be cast iron or welded
plate construction.

.13.5.5 Bedpliates are to have drip rims and drains.

.13.5.6 A brass nameplate shall be attached to each major item
of the pumping apparatus and shall show the following
information:
4.13.5.6.1 Pump name

.13.5.6.2 Manufacturer's name
Manuracturer's serial number

Rated pump capacity - gpm @__ F

Rated total head feet

Shut off head __ feet (design conditions)

3
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4.13.5.6.7 Applicable codes

»

.13.5.6.8 Official N-type symbol

»

.13.5.6.9 Maximum casing-pressure (where appliczble @
- F).

.13.5.6.10 Class of pump

o

-13.5.6.11 Design pressure and coincident temp.

»

.13.5.6.12 Year built

A drawing of the nameplate meeting the
above requirements is required.

4.13.5.7 Manufacturer must state the allowable forces and
moments each pump will accept.

4.13.5.8 Each pump will be delivered with one extra set of
flange gaskets.

4.13.6 Six copies of certified pump performance test curves for pumps
covered by the specification are tr be submitted to
Mr. C. J. Wylie, Atti. J. M. Lines for approval prior to shipment
of any pumps. Six copies of hydrotext results, where applicable,
are required for approval prior to shipment of equipment.

4.13.7 In addition to nameplates, all pumps shall be tagged with metal
tags showing the pump name and mark number. Tags shall be
permanently secured with noncorroding wire.

4.13.8 A1l internal wetted surfaces shall be free of metal chips, weld

spatter, slag, oil, grease, dirt, scale and other foreign material.

Immediately after final cleaning, the end connections shall be
sealed with plugs, caps or covers to prevent entry of contaminants
and to prevent damage to facings or weld grooves. These caps are
to be secured so as not to become delached during shipment or
handling. Bidder shall also comply to ASNI N45.2.1-1973 clean
Level 8 requirements.

4.13.9 The pumps and accessories shall be packaged or crated to prevent
deterjoration, contamination, and physical damage during transit
or storage; and to facilitate handling and unloading. Any
articles or material that might otherwise be lost shall be boxed
or wired in bundies and marked for identification.

Piping and Miscellaneous In-Line Equipment: A1l auxiliary system piping
including valves, furnished with the Diesel Electric Generating Unit but
not on the engine proper is to be designed, analyzed, tested and furnished
of materials meeting the requirements of the ASME Boiler and Pressure
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Vessel Code, Section III - Nuclear Power Plant Components fur Class 3
Components, 1974,

A1l such materials shal) exhibit the appropriate "N" stamp in accordance
with ASME Sectian III and the finished system must also bear the appropriate
"N s;anp. Effective ASME Section III Code date is hereby established as

of 1974.

The Contractor is to furnish allowable loading on all Owner piping
connections for approval as applicable. Contractor is responsible for
furnishing mater-als and anchorages that are heavy enough to accomodate

Owner's piping Toads (if applicable) and therefore is cautioned about

?urchase of materials prior to obtaining Owner's approval of allowable
oads.

Heat Fxchangers:
4.15.1 Main Jiesel Generator Heat Exchangers

\

4.15.1.1 Four Diesel Generator Heat Exchangers (one heat exchanger
per Diese!) are to be used to cocl engine coolant in
the Diesel Generator System. The cooling medium is
supplied from Lhe Nuclear Service Water System (untreated
lake water) and is circulated through the tube side of
the heat exchanger. The tube side design fouling
factor shall be 0.001. Pertinent NSW cnemistry is
shown in attached Table II.

4.15.1.2 The channel, tube sheet, and shell material shall be
carbon steel. Tube material shall be inhibited admiralty.
Three-fourth inch vent and three-fourth inch drain
connections shall be provided on both shell and tube
side.

4.15.1.3 Maximum fluid velocity through the tube side shall be
limited to 8.0 feet per second. Maximum pressure drop
on the tube side shall be Timited to 14 psi.

4.15.1.4 Design pressure of the tube side shall be 250 psig.
Design temperature of the tube side shall be 95°F.

4.15.1.5 Each heat exchanger will be horizontal straight tube
design. FRemovable channel covers shall be provided for
easy access to the tubes.

€.15.1.6 Tube side design flow shall be Contractor's decision.
However, each heat exchanger shall be capabie of
passing a maximum tube side flow of 900 gpm without
exceeding the maximum pressure 10ss.
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4.15.1.7 Eacn hea* exchanger shall be capable of withstanding
the thermal stress resulting from 40 cycles of initiaLion
of shell side flow, at Contractor's design temperature
simultaneously with initiatior of tube side flow at
40°F at design flow rates. Design 1ife of each hest
exchanger shall oe 40 years.

4.15.1.8 Each heat exchanger shall accommodate the following
design operating conditions:

4.15.1.8.1 Tube sidc flow, gpm: Contractor's decision,
200 Max.

4.15.1.8.2 Tube side inlet temp, °F: 95

4.15.1.8.3 Tube cide outlet temp, °F: Contractor's
decisinn.

1

4.15.1.9 Contractor shall state total length allowed for each
o) heat exchanger including tube pull length and the total
width including nozzles.

4.15.2 Deleted

09

4.15.3 A1l Heat Exchangers

4,15.3.1 A)]l auxiliary heat exchangers furnished as a part of
the Diesel Electric Generating Unit are safety related
and are to be designed, analyzed, tested and furnished
of materials meet‘ag the requirements of the ASME
Boiler and Pressure Vessel Code, Section III Nuclear
Fower Plant Components for Class 3 comnonents.

O B o S

Il
.

4.15.3.2 A1 such heat exchangers shall exhibit the appropriate
"N" stamp in accordance with ASME code.

J

4.15.3.3 The effective ASME Section III Code date is hereby
established as 1974.

4.15.3.4 The Contractor is to furnish allowable loadings on all
Owner piping connections for approval as applicable.
Contractor is responsible for furnishing heat exchangers
that are heavy enough to accommodate owner's piping
loads (if applicable) and therefore is cautioned about
purchase of heat exchangers prior to obtaining Owner's
approval of allowable loads.

4.15.3.5 A1l materials shall be specially suitaoie for the
service required The heat exchangers shall be suitably
degreased and capped and the finished exchangers shall
be vacuum dried and nitrogen blanketed for shipment and
storage at the plant before installation. Bidder shall
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Motor Control Center: Owner will furnish his (wn motor control center.

upply voitage will be 600V, 3@, 60 Hertz and will house all 575 volt
auxiliary motor starters and load breakers. Contractor is to furnish
hecessary data for owner te design the motor control center.

Note: AC for the Motor Control Center will not be available unt!)
diese] generator dead bus closure on a blackout condition.
Thereforz, the diesels are to have the capability of coming up to
speed without AC power.

4160 Volt Switchgear: The 4160 volt switchgear, diese] generator breaker
and 1ts protective relaying is to be furnished by the Owner. Contractor
is to furnish the data required by him so that the Owner can size the
generator breaker.

foundation Equipment: A complete set of foundation bolts, nuts, plates.
solepiates and washers for the engine-generator unit an? related auxiliaries,
where required, to anchor the equipment to their foundatinns is to be
furnished by the Contractor for each diesel. A1) load bearing material,
excluding washers, jacking plates, and shims, are to be furnished with

Mill Test Reports.

Batteries and Battery Charger: Control and Power Batteries are to e
1n1t1||1y furnished by the Contractor. The batterias are to be 125V DC
and sized such that they will remain above 1.14 volts per cell fer a
period of three hours from a full "Floating" charge and loss of its
charger. The charger is to be sized to carry the control and power loads
and completely recharge the batteries from a 1.14 volt per cell state in
eight hours. D C loads include all the diesel DC contro)l power require-
ments, DC fuel oil booster pump motors and any other DC loads determined
by the contractor necessary for safe diesel operation.

Miscelianeous Equipment:

4.20.1 One complete set of standard and torgue wrenches, special wrenches
and special maintenance tools, which are reguired for the reguired
operations, maintenance and repair of the engine-generator unit
is to be supplied for the station.

Spare parts - One set of manufacturer's standard spare parts to
be furnished, properly processed, and placed in suitable labeled
containers for Jong term storage. A list of these spare parts
are to be indicated in the bid. The Contractor's recommended
spare parts listed should be made with consideration of the type
of service for which the units will be used ana to achieve
minimum downtime. This refers to considering such things as
spare crank shaft and supercharger.

Thermocoupies: A1l thermocouples are to be I.5.A. Type J. 3 wire shielded
Iron-Constantan with the ground wire being a copper wire.
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5.  GENERAL DESIGN
5.1 Description: As specified in Section 4.0 - Equipment tc be Furnished.

5.2 Materials:

5.2.1 The Bidder shall provide in his croposal a 1ist and full description
of ali parts, materials, or equipment manufactured outside the
United States, if any, that are intended to be furnished with
this order. No parts, materials, or equipment shall be of
manufacture outside the United States without prior approval of
the Owner.

5.2.2 Al materials used shall have i iherent flame retardent character-
istics.

5.2.3 No aluminum conductors are to be used without the Owner's written
approval.

5.2.4 No aluminum or mercury is to be used without the Owner's written
approval.

5.3 Respunczibiiities:

5.3.1 Owner:

In additior to the responsibilities designated in other portions
of the specification, the Owner is responsible ior:

5.3.1.1 A1l drawing and manual approvals.
5.3.1.2 Release for manufacture.
5.3.1.3 Release for shipment.

5.3.1.4 Approval of any alternates or deviaticas from the
specification.

5.3.1.5 Approval of all test reports.
5.3.2 Contractor:

In addition to the responsibilities designated in other portions
of the specification, the Contractor is responsible for:

5.3.2.1 Advising Purchaser and Sponsor Engineer immediately of
any potential schedule changes or eqiupment problems.

6.  SPECIAL REQUIREMENTS

6.1 The attached General Conditions of Contract dated August 1, 1973, shal)
form a part of this specification.
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Searo Contacts: A)7 spare contacts on the proposed equipment should be
wired to terminal blocks for future use as determined by Duke. Al
terminal blocks associated with these spares £n2’ |1 be located at one
convenient location.

Painting and Coating:

6.3.1 Prior to shipment all items of equipment are to be thoroughly
cleaned and painted.

Equipment shall be furnished with a Snerwin-Williams Polane T
catalyzed polyurethane ANSI - 61 grey ename! finish, or Duke
approved equal, in accordance with attached Duke Power Specifi-
cation K-2. The Contractor may cbtain al) coating materials from
the Sherwin-Williams Company, c/o Mr. R. E. Roberts, 307 Freeman
Bldg., Greensboro, N. C. 27403, Phone - 919-299-9532.

Vendor Training Program: The Bidder shall indicate the availability of
any training programs on the operation/maintenance of the equipment which
is proposed. This .nformation, which should be provided as a separate
attachment to the technical proposal, should include pecifics of the

available programs, e.g., factory or site training, audio/visual training
aids, etc.

Vendor Seminar: The Vendor shall indicate the availability of a one-day
seminar program, for Duke engineers, to be held at his manufacturing
facility. This information, which should be provided as a separate
attachment to the technical program, should include specifics of the
available program, i.e., equipment design, factory tour, visual aids,
etc.

Equipment Photographs: The Contractor shall furnish the Owner with 2
sets of color photographs (Kodacolor or equivalent & x 10 inch size)
taken at significant stages during manufacture. A zet of photagraphs

should consist of approximately §g exposures. When applicable, an object
of known size should be included in each photograph.

Equipment Transporting: Adequate means shall be provided for lifting and
transporting equipment listed in this specification. These means shall
be, e.g., eye bolts, or through appropriate crating.

Impact Recorders: Impact Recorders are required on all major equipment
shipments tc record both vertical and horizontal shock forces.

QUALITY ASSURANCE

This section covers Quality Assurance Requirements for equipment, systems,
structures, and/or materials important to nuciear saf.ty. As a miiimum,
the supplier shall comply with the codes, standards, and guides contained
in this specification.

2
~
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7.1.1 The supplier shall meet ANSI N45.2-1571 or 10CFR50, Appendix B by
implementing this QA program which has been found satisfactory,
at the time of audit, by Duke Power Company.

7.1.2 The supplier shall meet ANSI N45.2.2-1872 or Duke QA approved
equivalent as delineated on the attached Packaging and Shipping
Requirements Form 301.4.

7.1.3  When the specification is referenced in a document or correspondence,
the specification number, latest revision designation and title
shall be given.

7.1.4 The supplier shall provide two copies of the Supplier Quality
Assurance Certification From 930.1 for each shipment as follows:

w

7.1.4.1 The original shall he sent to the QA Manager, Technical
Division, Quality Assurance Department, P. 0. Box
33189, Charlotte, NC 28242, no later than the shipment
date.

7.1.4.2 A copy shall accompany the equipment to the site.
Absence of this copy shall be grounds for Owner to
quarantine or return shipment to supplier.

7.1.5 The original certified copy of all required inspection records
and test reports listed below, shall be submitted to the QA
Manager, Technical Services Division. These records shall be 3
traceable to the manufactured articles tc which they apply. AN
this information, uniess previously agreed upon, shall be submitted
with the Certification Form 930.1.

7.1.5.1 During manufacture, the components, assemblies, and
systems involved shall be inspected and tested in
accordance with the following:

7.1.5.1.1 Al1 components and assemblies which form an
integral part of or are attached to the
engine shall be under the cantrol of the
supplier's Quality Assurance Program. This
program shall be modified a: necessary %o
encompass the requirements listed on
Attachment 1.

7.1.5.1.2 All non-electrical engine related components
and assemblies not included in 7.1.5.1.1
above and required to be manufactured and
tested in accordance with Section II] of
the ASME Code, shall include the following
as applicatle:

a. Heat Treatment Certification or
cha-ts.
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h. Welding Certification to ASME, Section
IX.

. Certification that each non-evidence
producing form of NDE was completed in
accordance with specified reqguirements.

To include name and SNT-TC-1A Leve! of
NDE personnel interpreting the examination.

d. Mill Test Reports for pressure boundary
materials.

e. Performance Test Reports.

f. Final radiographic film, exposure
diagram, technigue sheet and reader
sheets with results of examination.
Reader sheets must give name and
SNT=-TC-1A Level of NDE personnel
interprating the examination.

g. Records of all major repairs including
NDE performea.

h. Hydrostatic and/or Pneumatic Test
Reports.

L ASME Code Data Report.

: Record of minimum wall thickness,
comparing actua)l measurements with
those required by ASME Section III
(Valves only).

A1l eiectrical engine related components
and assemblies not included in 7.1.5.1.1
above shall be manufactured and tested in
accordance with the standards listed in
Paragraph 1.4 of this specification.
Documentation submitted shall include:

a. Continuity tests and insulation Hypot
of all Ccntrcl Panels and associated
wiring.

b. Routine tests of all motors and
compiete tests for one motor of each
type in accordance with IEEE 112A-1964.

The electrical generator shall be under the
control of the Supplier's Quality Assurance
Program. Manufacture and testing shall be
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in accordance with the standards listed in
Paragraph 1.4 of this specification.
Reports on the following actual tests shall
be submitted:

b.

h.

Dielectric Tests

No Toad saturation curve
Phase sequence

Voltage Balance

Check of mechanical balance

Resistance of armature and field
windings

Bearing insulation resistance

7.1.5.2 Final Testing of the completed units shall include

submittal of:

a. Test reports of the routine engine shop tests
covering break-in and verification of operating
characteristics.

b. Test reports generated as a result of the functional
qualification testing program required in specifi-
cation Paragraph 11.3 (Subparagraph 11.3.1 through

11.3.5).

c. The seismic qualification program generated to
meet the requirements of specification Paragraph
11.1.1.2, including ali subparagraphs and attach-

ments.

The Bidder shall submit as part of the proposal, a statement of compliance

addressing each of the following:

7.2.1

7.2.2

Duke Power Company shall receive full cooperation from the
supplier in the effort to provide both the highest degree 5f
quality possibie and aii the documentaticn listed in the specifi-

cation.

Duke Power Company shall have the right to perform Quality
Assurance surveillances at the suppiier's manufacturing facility
at any time. The presence of the Owner's agents shall in no way
relieve the supplier of the responsibility to maintain and
implement a Quality Assurance Program as required by the specifi-

cation.
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7.2.3 Duke Power Company's Quality Assurance Cepartment, Vendors
Division, shall be notified at least five (5) working days before
final shipment. They shall have the right to put a "Hold" on any
equipment based on the satisfactory completion of all requirements
of the specification, including all Quality Assurance Documentation.

DELIVERY

Equipment shall be delivered to: Duke Power Company, c/o Project Manager,
Catawba Nuclear Station, S. C. Highway 274, or Southern Raiiway, Newport.
3. b

Packaging and shipping instructions are as delineated in th: attached
Packaging and Shipping Requirements Form 301.4 and are to be filled out
by the Bidder and approved by the Owner.

Equipment is to arrive at the site in accordance with the schedules
advised by the Purchaser.

A1l equipment is to be complete per this specification a2t the time of
shipment. .7 the event the specified shipment date cannot be met because
of equipment discrepancies, the Owner reserves the right tn approve or
disaprove shipment. If the Owner does approve shipment of the equipment
with discrepancies, the Contractor is to furnish all necessary materials
for field installation as soon as possible to resolve the equipment
deficiencies.

Shipment must comply with ANSI N45.2.2-1972 for Form 301.4.

The Contractor's Project Engineer assigned to this equipment is to review
the Preparation and Method of Shignent before manufacture begins. The
Project Engineer is to inspect a equipment covered in tnis specification
in the "reacy to load and ship" conditisn to insure all proceaures have
been followed.

The equioment being shipped should be z-companied by:

a. One copy of the Equipment Installation Procedure described in
Section 10.

b. Form 230.1 == A copy of this form must be included in each individual
shipping package.

The Bidder shall delineate recommended equipment storage requirements in
terms of temperature, humidity, necessary energization, etc.

VENDOR DRAWINGS

The lontractor shall p:epare and sub: t five (5) prints each of all 3
drawings, to Mr. C. J. Wylie, Attn: J. M. Lines. Duke Power Company,

P. 0. Box 33189, Charlotte, N. C. 28242. These prints are to be submitted
within 30 days after receipt of order and are to be full-size and legible
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with uniform background density suitable for ricrofilming and subsequent
reproduction from microfilming. These prints wil)l be reviewed by the
Owner and, if satisfactory, will be approved. If requested, one copy of
each orint, so marked will be returned to the Contractor. If not satis-
factory, the priits will be appropriately marked and one copy of each
print returned to the Contractor for correction after which five (5)
prints of the drawings as corrected shall again be :ubmitted to the Owner
for approval. The Contractor shall make any corrections required by the
Owner and appropriately note any changes by dated revisions on the
drawings.

If the drawings are not acceptable to the owner for microfilming, the
Contractor shall turnish 20 full-size copies of al) drawings for the
Owner's records within fifteen days of receipt of drawing approval.

The following drafting lettering standards should apply, as all drawings
are to be microfilmed by the Owner:

Minimum character height (A, B, and C size drawings) - 0.125 in (1/8)
Minimum character height (D and E size drawings) - 0.156 in. (5/32)
Minimum spacing between lines of characters - height of characters

Guide generated characters - 12 point size minimum
Unifore

On all drawings and correspondence concerning this order, the Contractor
shall show:

9.3.1 Mill-Power Supply Company Purchase Order Number
9.3.2 Duke Power Company Item Number

9.3.5 Name of Equipment, e.g., Dieseis 1A & 1B

9.3.4 Staticn and Unit, e.g., Catawba Unit 2

Any drawings which are safety related must be stamped “"Nuclear Safety
Related" in a prominent position and in letters not less than 1/4 in.
high.

9.4.1 Vendor assumes responsibility for this specification.

The minimum 1ist of certifiec drawings to be submitted are listed below:

Schematic diagrams Logic Diagrams
Front View: Block Diaorams
Outlines Connectio Diagrams
Structural details Mounting deatils

To e'iminate any confusion or repetion of effort, the Contractor shall
notify the Owner prior tu submittal of Unit #2 or subseguent unit drawings.
This does not apply to outline drawings.

3
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10.  INSTRUCTION MANUALS

10.1 Operation/Maintenance Instructicn Manuals

Initially five (5) copies snhall be sent to Mr. C. J. Wylie, Attn:
J. M. Lines, Duke Power Cc-pany, P. 0. Box 33189, Charlotte. N.
C. 28242. These manuals will be submitted not later than 15
days after equipment delivery. They will be approved. If
requested, one copy of the manual, so marked, will be returned to
the Contractor. If the manuals are not satisfactory, they will
be appropriately marked and one copy of each print returned to
the Contractor for correction after which five (5) copies of the
corrected pages shall again be submitted to the Owner for approval.
The Contractor shall make any corrections required by the Owner
ana appropriately note any changes by date revisions on the

10.1.2 Inmstruction manuals are to he provided per the fcllowing procedure. |
3

pages.

% 10.2 After approval of the manufal, the Contractor shall furnish 20 copies for
- the Owner's records within twenty davs of receipt of manual approval.

™ 10.3 The instruction manuals, bound in suitable booklet form, shall be indexed
- and contain as a minimum the follcwing:
: 10.3.1 CGeneral equipment description

-— 10.3.2 Detailed operating description

™~ 10.3.2.1 Operating principles

e 10.3.2.2 Limitations and setpoints

fi 10.3.2.3 Parts identification and cutaway drawing

;s 10.3.3 Installation procedure

10.3.4 Maintenance instructions

10.3.4.1 Trouble shooti g
10.3.4.2 Disassembly/Assembly Instructions
10.3.4.3 Renewal parts lists

10.4 Installation Prccecure: (To be included in the above manual alsoc) copies
of the Fquipment Installation Procedure section shall be set to: Mr.
C. J. Wylie, Attention: J. M. Lines, P. 0. Box 33189, Charlotte, N. C.
28242 sixty days prior to initial eguipment shipment. One copy of this
gEquipment Installation Procedure should accompany the eguipment when it
is shipped.
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TESTS AND INSPECTIONS

The Contractor shall perform the following seismic tests on the proposed
equipment.

11.1.1 Equipment is to be seismically qualified by testing/cnaiysis in
accoriance with the attached Electrical Seismic C-iteria. A1l
equipment is to be designed to remain structurally sound, operate
functionally correct, and provide minimum seismic amplification
during and after a safe shutdown earthquake.

11.1.1.1 1If the equipment is to be qualified by seismic testing,
the following information must be provided on the
equipment drawings:

11.1.1.1.1 wagnitude and direction of all operating
1oads on the base.

11.1.1.1.2 Location of the center of gravity.
11.1.1.1.3 Dead load (weight).

11.1.1.2 If the equipment is to be qualified by seismic analysis,
the bolt load (tension, shear) at each mounting location

for all equipment must be included in the analysis
report.

11.2 The Contractor is to perform the following minimum general tests:

11.3

11.2.1 Diesel Engine and auxiliaries.
11.2.1.1 A1l standard factory tests.

11.2.1.2 A1) applicable tests in accordance with the standards
listed in Paragraph 1.4.

11.2.2 Generator

11.2.2.1 A1) applicable tests in accordance with the standards
listed in Paragraph 1.4.

11.2.3 Excitation and Control System

11.2.3.1 A1l applicable tests in accordance with the standards
listed in Paragraph 1.4.

In addition to the tests required in Section 11.2, the Contractor shall
perform (at his facility) the gualification testing listed in 11.3.1
through 11.3.5. Use the Owner's auxiliary eguipment except the exhaust
muffler and the intake silencer and filter. If the Bidder proposes to
"type quality" the equipment ~overed in this specification Dy tests
performed on equipment other than the Owners, it should be complietely
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Justified in his proposal. This Justification should include: complete
written test procedures, complete test results (when available), and
Justification for performing the tests with any engire or generator
auxiliaries that are not duplicates of those to be supplied under this
specification.

1.3

11.3.2

11.3.3

Load Capability Qualification is required as follows:

11.3.1.1 The engine should be loaded to continuous rating for
the time required to reach engine temperature equilibrium
plus 22 hours of operation. "Engine temperature
equilibrium" is defined as jacket water and lube oil
temperatures that are within + 10°F of normal operating
temperatures as established by the engine manufacturer.

11.3.1.2 The te.t of 11.3.1.1 should be immediately followed by
runnin the engine at the "short time rating" for 2
hours 7700KW).

11.3.1.3 One successful completion of the tests of 32.3.3.2
througn 11.3.1.2 will be acceptable.

The following block loading and full load rejection tests shal
be perfarmed:

11.3.2.1 A full load rejection test shall be performed. The
test will be acceptable if the speed after load trip
does not exceed 75% of the difference beiween nominal
speed and the overspeed trip set point, or 1570 above
nominal, whichever is lower. No mechanical damage or
harmful stresses should occur.

11.3.2.2 A representive reactive block load 10% greater than the
largest load of Table 1 will be applied. This load
should occur after the generator has already been
loaded to the accumulated loac of Table 1 prior to this
load. The effect of this load on generator output
shall not exceed the limits specified in Section
4,3.10.

oW

11.3.2.3 One successful test of 11.3.2.1 and 11.3.2.2 will be
acceptable.

The following tests shall be conducted to demonstrate the capability
of the diesel generator set to start and accept load within ten
seconds after receipt of start signal:

11.3.3.1 300 valid start and loading tests are to be made with
nc more than cone failure per hundred starts.
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11.3.5

11.3.6

33.3.7

11.3.8

11.3.9
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11.3.3.2 Immediately following the starting and acceleration to
rated speed, a single step load shall be applied equal
to 3500 KW. This load may be totally resistive or a
combination of resistive and reactive loads. The
effect of this load on generator output shall not
exceed the 1imits specified in 4.3.10. y

w

11.3.3.3 At Jeast 270 of the 300 test starts shall be performed
with the diesel generator temperature initially at or
below "warm standby" (Section 4.3.12). After load is
applied, the diesel-generator set shall continue to
operate until jacket water and lube o0i) temperatures
are within £10°F of the normal engine operating tempera-
ture for the corresponding load.

11.3.3.4 At least 30 tests shall be performed with the engine
initially at "engine cperating temperature equilibrium"
(defined in 11.3.1.1)

11.3.3.5 A failure tr start (11.2.2.1 through 11.3.2.4) may be
disregarded if it occurs for one or more of the following
reasons:

1 - operator error

2 - a maintenance procedure defined prior to testing.

3 - failure of a temporary service system used just
for testing.

Demonstrate by analysis that the diesel is capable of starting
all loads in the time sequence prescribed in Table 1 (LOCA or
Blackout).

Certified full factory test reports are required on one set of
auxiliary pumps and motors of an exact type. If a motor or pump
of the exact type has been previously tested, these certified
test reports will be acceptable.

The Contractor shall provide detailed testing procedures (including
acceptance criteria) for Owner's approval 30 days prior to
testing.

The Owner reserves the right to witness any or all tests and
inspections.

The Owner shall be notified in writing at least fourteen days to
factory testing with a Tist of the tests/inspections to be
performed and the date which they will be pe:rformed.

The Owner shall have the right to perform engineering or quality
assurance inspection visits at the Contractor's manufacturing
facility at any time.
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11.3.10 Test and Inspection Reports:

Safety-related Equipment - The original certified copy of all .
Contractor's test and inspection reports should be submitted to

QA Manager, Technical Services, Quaiity Assurance Department, P.

0. Box 33189, Chariotte, North Carolina 28242. Nineteen

certified copies of these reports should be sent to Mr. C. J.

Wylie, Attention: J. M. Lines. A1l reports should be submitted

at the time the 930.1 Quality Assuraince Certification Form is
submitted.

12.  SPARE PARTS

12.1 A listing of recommended spare parts shall be provided with the Bidder's
proposal. The Bidder should provide the basis by which this 1ist was
acquired.

12.2 A1) spare parts shall equal or surpass the original part specifications.
In the case of safety related components, the appropriate certification
must accompany the compenent.

13.  INFORMATION TO BE FURNISHED BY BIDDER IN ADDITION TO BASIC TECHNICAL

The information requested by the following paragraphs shall be submitted as
separate attachments to the proposal and be in the format of this section.

13.1 Available Vendor training programs/materials in accordance with
Section 6.

13.2 Vendor seminar programs available in accordance with Section 6.

13.3 The General Information Section of the attached Equipment Coating Form
#EC-1, Sheet 1, should be completed and the form submitted with the
proposal. If desired, an alternate finish for the equipment may be
proposed. Information describing this option should be provided on the
attached Equipment Coating Form #EC-1, Sheet 2 and submitted with the
proposal. !

13.4 Quality Assurance Information Requested in Section 7 (Safety Related
Only).

13.5 Storage Requirements per Section 8.
13.6 Complete Packaging and Shipping Requirements Form 301.4 per Section 8.
13.7 Technical description of each individual! proposed option.

13.8 General description nf all Bidder's tests *o be conducted as identified
in Section 1l.

13.9 On the attached Form GMW/100 please fill dates for Items 2, 3, and 5. If
desired, you are welcome to comment on any other schedule items.
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13.10 4 list of recommended spare parts in accordance with Section 12.

13.11 A list of exceptions in accordance wtih Section 15.

1.12 Pricing information in accordance with Section 18.

1.13 Completed description of the equipment proposed, including:

13.13.1 Maximum ambient temperature thie units and its auxiliaries will
operate for a continuous period.

13.13.2 Complete description of engine including all its assembled
parts and including:

12.13.2.1 Maximum continuous rating of the engine (KW) at 125°
F ambient.

13.13.

rn
n

Guaranteed time engine wil)l be up to rated speed.

13.13.2.3 Curves showing load response for the diesel generator
accepting loads as deccribed in Table I attached.

09 49

13.13.2.4 what type fuel the diesel can use.

13.13.2.5 Maximum overload for a period of two hours without
damaging any part of the engine.

13.13.2.6 A list and complete descriptior of all engine
accessory equipment including any equipment not
listed in Section 4.2. QDescriptions are to include
suppliers, locations, size and weight and are to
include manpower hours needed to change out majur
parts.

/

..£

)

J

13.13.2.7 A list of expected engine temperatures (all temp.
monitored at normal load and at overload.)

0

13.13.2.8 Test data to indicate the fastest starting position
of the engine (such as No. 2 right bank at two
degrees past T.D.C. firing position). If the
starting time of all positions are equal, the Bidder
shali submit data to support this.

13.13.3 Complete description of Generator, Exciter and Voltage Regulator
and including:

13.13.3.1 Maximum continuous rating of generator (KVA, Volt
and P.F.) at 125°F ambient temperature.

13.13.3.2 Class of insulation on generator and temperature
rise by thermometer/detector over a 40°C ambient
temperature.
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13.13.3.3 Speed of engine and generator.

13.13.3.4 Type of generator voltage regulator, exciter and
suppiier.

13.13.3.5 Number of temperature detectors and their respective
locations.

13.13.3.6 Graphs of voltage and frequency versus time for the
loading sequence cf Table 1.

13.13.3.7 Description of generator heaters.

13.13.3.8 Typical Generator characteristics for generator
supplied.

13.13.4 (ompiete description and suppliers of the following:

13.13.4.1 Air Intake System

13.13.4.2 Exhaust System

13.13.4.3 Fuel 0il System

13.13.4.4 Lubricating 0il System

13.13.4.5 Cooling Water System

13.13.4.6 Starting Air System

13.13.4.7 Crank Case Breather System

13.13.4.8 Engine Control Cabinets including probable panel
fabricatior, manufacturer and catalog numbpers of
components to be furnished, proposed panel size and

proposed panel layout.

13.13.4.9 Auxiliary Motor Drives including manufacturer, type
HP, Voltage, S.F. etc.

13.13.4.10 Auxiliary Pumps inciuding information listed below:

13.13.4.10.1 Predicted characteristic curve
including head-capacity, efficiency,
NPSH and BHP curves for each pump.

13.13.4.10.2 Materi2) and construction of casing,
impelilers, shaft wearing rings,
stuffing boxes, shaft and thrust
bearings and foundation plates.

13.13.4.10.3 Type of lubrication (describe).
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13.13.4.10.4 Tdentification of any proposed
foreign manufacture.

13.13.4.10.5 Type of pump shaft seal.

13.13.4.10.6 List of al) miscellaneous valves,
plugs, etc., furnished by vendor and
sketch or diagram of any specia)
piping, valves controls required and
to be furnished by Owner. A1l
connectiuns must be identified to
pump drawing connections.

13.13.4.10.7 Complete Pump Detail Data Sheets Form
ME-100.

13.13.4.10.8 Allowable forces and moments on Duke
piping connections.

13.13.4.10.9 Certification that the pump will te
fabricated in accordance with Owner's
specifications as outlined in specifi-
cation Section 4.13.

Each heat exchanger incluaing the information
listed below:

13.13.4.11.1 Outline arawing showing overali
dimensions including cracie and heat
exchanger mounting support details.

13.13 4.11.2 ASTM specifications of material and
thickness of shell, channel tubesheet,
baffles, and impingement plate.

13.13.4.11.3 Number, size, length, ASTM material,
gage and pitch of tubes, and baffle
spacing.

13.13.4.11.4 Effective surface area.

13.13.4.11.5 Corrosion allowance - shell, tubes.

13.13.4.11.6 Design pressure and temperature -
shell side, tube side.

13.13.4.11.7 Weight of shel! and tube bundle
(empty and flooded).

13.13.4.11.8 Shell and channel connection sizes -
inlet and outlet.
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.11.9 Extra Connections, number purpose and
size.

.11.10 Statement that the coclers will be
degreased, vacuum dried, nitrogen
blanketed and instrumentec

13.13.4.11.11 Completed copy of Heat Exchanger
Data Sheet, Form ME-102.

13.13.4.11.12 Standard non-destructive test
procedures.

13.13.4.11.13 Identification of any parts, materials,
or equipment contemplated for
manufacturer outside the United

States.
w 13.13.4.11.14 Provisions taken to minimize tube
~ vibration and ercsion,
~n 13.13.4.11.15 List of any and all exceptions to
- these specifications and statement
- of complete compliance o:herwise.
13.13.4.11.16 Current installation list of similar
- heat exchangers.
~ 13.13.4.11.17 Recommended spare parts list.
™ 13.23.4.11.18 A separate exchanger specification
- sheet ME-103 showing velocity (tube
size), pressure drop (shel) side and
- tube side), log MTD correcte1,
transfer rate (for the fouleo
= condition and 100% clean), cooling

water quantity and outlet temperature
for each mode of operation.

13.13.4.11.19 Complete copy of Heat Exchanger
Specification Sheet, Form ME-103.

13.13.4.11.20 Seismic forces resisted by foundation.

13.13.4.11.21 Quality assurance information
reguired by this specification.

13.13.4.11.22 List of all large components which
are packaged in combusiible material.
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13.13.4,12 Piping

13.13.5 Maximum time diese] generating units can operate w'thout
cocling air and cooling water (1) from & dead start and (2)
while operating at rated load without damaging the engine.

13.14 Complete list of test to be performed including manufaciurer's standard
tests.

13.15 List of Foundation Equipment.

13.16 Complete description of batteries and battery chargzer including size and
ratings.

13.17 Delivery Schedule.

13.18 Recommended manpower and manhours for unloading, installation, etc.

» 13.19 A preliminary layout of one complete diesel generator unit including its
w associated accessories and auxiliary equipment so that the Owner can
e determine a size required to house the p.ospective Contractor's diesels
B 13.20 A complete list of all components to be Racdiographic Tested, and/or
- Ultrasonic Tested and which test is applicable.

13.21 Proposed method of seismically qualifying all diesel equipment.

13.22 Maximum speed engine will reach on full 10% overlecad rejection.
~
~ 13.23 A list of all standards manufacturer will adhere to in manufacturing the
2 diesel's sets and its auxiliary equipment.
—

13.24 Statements commenting on each paragraph foilowing the same sequence as
o tne specification and numbered accordingly stating compliance and/or

exactly where technical information can be found. General statements

= will not be acceptable.

14, DISCREPANCIES AND INTERPRETATION

Should a Bidder find discrepancies in, or omission from these sgecifications or
te in doubt as to their meaning, he shall notify the OUwner who will issue a
writien interpretation.

15. CONFORMANCE WITH SPECIFICATION

15.1 Each Bidder shall state any and all exceptions to this specification. 1Y
no exceptions are taken, 1t shall be so stated in the technical proposal.
No variations will be permitted ~ithout written approval of the Uwner.
It is particularly emphasized that any unapproved nonconformity with the
specificatio~ must be changed to complete conformity at the manufacturer's
expense, and this expense will include the cost of all labo~ and materials
and all other related expenses by the Owner or the manufacturer.
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15.2 Upon receipt of any specification amendment, the Contractor shall notify
Mill-Power Company that he will adhere to same amendment. Any and all

16.

exceptions should be noted.

CONSTRUCTION SERVICES

The Owner will unload, install, assemble and service the diesel/generator unit.
The Owner will provide all tools, rigs, cranes and oil handling equipment. The
Contractor shall provide all special materials such as gaskets, insulation

materials, etc.

7.

G

17.2

17.3

18.
18.1

18.2

18.35
19.

ERECTION ENGINEER

The manufacturer shall include the services of a factory trained erection
supervisor to directly supervise the unioading, installation and initial

startup of the eguipment.

The Contractor shall provide ail special installation and assembly
instructions. These instructions shall be in the instruction books.

Wnil performing work on the site the Contractor must comply with all
provisiois of the Federal Occupational Safety and Health Act of 1970.

SUBMISSION OF PROPOSALS

Proposals shall be submitted in accordance with instructions of the

Purchaser,

Bidder shall respond to each numbered paragraph of each section of this
specification following the same set .ence and numbering system as used in
this specification. He shall respcnd with: "will comply", "agree to", or
take exception/comment as appropriate. Any references used shall be

specific.

Bidder shall submit a separate proposal for requested options.

ATTACHMENTS

Foree 301.4
Form M1

Form 930.1
Form Mc-100
Form ME-102
Form ME-103
Form GMW/100
Table I

Table I1I

Packaging and Shipping Requirements
Motor Data Sheet

Vendor Quality Assurance Certification
Pump Detail Data Sheet

Heat Exchanger Data Sheet

Heat Exchanger Specification Sheet
Schedule Information 3
List of Emergency Loads & Time Sequence
and Sizing cf Diesel Generators (Blackout
condition)

List of Emergency Loads and Time

sequence and sizing of Diesel Generators
(LOCA Condition)
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(r Tahle 111 Heat Exchanger NSW Chemistry
Attachment [ Non-destructive examination
Attachment I General Contract Specifications
Attachment II1I Duke Power Coating Specifications K-2 3
Attachment IV Electrical Seismic Criteria.
Specification CNS 1392.00-1, Amendment
4, September 30, 1875
Attachment V Form EC-1, Equipment Coating Information
JOH/wpc

EL41102A
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PACKAGING AND SHIPEING RENUIREMENTS Page 1 of 1

Revision 0

Specification No. Date

1.

1TEM CLASSIFICATION (anS1 K4S.2.2 - 1972)

Leve! B g C Special
Special 4

PACKAGING (ANS! N45.2.2 - 1972, Section 3 and Appendix A3)

Level A B c D Speciel
Special Instructions

3. SHIPPING (ANSI N4S.2.2 - 1972, Secticn 4.2)
Carrier Open Cicsed Special
Special Instructions
Shipment via Train Truck Plane Barce Ship Other
Description of other means

b, LOADING & TRANSIT (ANSI N&5.2.2 - 1972, Section 4.3)
Special Instructions for lcacing, ricging, handling, preservative
coatings, seals; stacking and vandslism precautions

5. IDENTIFICATION AND MARKING (ANS! N&S 2.2 - 1972, Appencix £3.9)
ltem Markings
Container Markings

Form 301.4
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Form }Msl

Rev. 12726772 | 3
Page 1 of
DUKE POMER COMPANY
ENCTINEERING DUVATLHENT
SQUIRREL CACE TDUC,TON T.1C* DATs S
FOR MOTORS RATED LISS jAlL Loy &

Motor Application
Quantity Mill Power Qrdcr ¢
Manufacturcer Gedar i
Motor Type Frame tuc losure
Bearing Type . Lubrication
Rated HP Speed=RPM: Syn ¥.1
Volts Phascs Hertz F.L. Current Scrvice Factor
Subtransient reactances in percent and based on kva of the mntar
Xy"' =
Locked Rotor Current and Power Factor at:
A. 100% Voltage: LRC P.F.
B. 90% voltage: LRC r.r.
C. 80% voltage: LRC PJs
Heater Data: A. Watts B, Voles ____ C. Tl.ases
nsulation: Class Rated Temp. Rise/Ambient S 4 °C
% Eff. - F.L. 3/4 Load 1/2 Load
% P.F. = F.L. 3/4 Load 1/2 Load
Torque at 100% voltage: F.L. Breakdown
Torque at 80% voltage: F.L. L.R. Ereakdown
Time-current heating curves at 1007, 907 and £0% voltage, (Timec for moter to reach
thermal limits vs current)
Time motor will withstand locked rotor curreant without damage
Permissible successive attempts to start wotor from ambient temperaturc and ratec

Time required for motor to return from maximum temperaturs limit of the insulation
to a temperature that will allow another safe start with:

Motor at standstill after attempted starts

Noise Level does not exceed

Rated Temp,

MtT. Running

system

DBA/

IS
~

CLWeen 50Unc

AT

-

frequency levels of 20 IZ to 10,000 tZ at a distance of 37 fcom the

Date curves and data sheet submittod

-
AN
g

gt

A |

"o

(4]

.




FORM $30.1C
26152 PAGE 1 of 2 3
12/?2/80 REVISION O
DUKE POWER COMPANY
QUALITY ASSURANCE DEPARTMENT

( SUPPLIER QUALITY ASSURANCE CERTIFICATION
Name of Supplier Date
Address of Supplier Plant Mill Power Order No.

Duke Item or Reg. No.

Spec. No. Rey .

Susplier 1D Nos.

Description of lomponent(s) or Material(s)

Attached Documentation covers all Components/Katerials on “Mill Power Order.
Attached Documentation covers partial shipment of Components/Materials on *ill Power Order.

The following listed tests, inspections and reports have been completed as required by the
specification:

U9 %3

1)

2)

3)

&)

5)

6)

No0o0n27.

7

This certifies that the listed Component(s) or Materiall(s) conform to the requirements of the above
referenced Duke Power documents including all codes, standards, test requirements and Quality Assurance
requirements invoked trevein.

Supplier Representative Authorized Signature

Title Date

(See Instructions)

k form 930.1C / Rev. 0
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FORM ME-'100

PAGE 1 of )
REVISION O
DUKE POWER COMPANY
PLANT
PUMP DETAIL DATA SHEET
PUMP = NAME: MARY. RO,
MANUFACTURER VELUGE
DWG NO'S: MFGR DUKE FILE VENDOR
ALLOWABLE :OADINGS ON NOZZLES:
FORCES LB
MOMENTS FT-LE IN-LB
PUMP RESTRAINTS REQ'D: YES _ KO
QUAL ITY ASSURANCE NDT:
RT uTt PT MT VISUAL
OTHER
PUMP MEETS SEISMIC CONDITIONS:
ANALYZED YES NO
TESTED YES NO
TOTAL WEICHT = PUMP AND BASE PLATE LES

WATER REQUIRED:

SHAFT SEAL GLAND COOLING OtL COOL ING OTHER

TYPE WATER

QTY, GPM

MAX PRESS, PSIG

MAX TEMP, °F

MOTOR PUMP CPLG:

MFGR

MODEL KO

CASING CONDITION:

PAINTED YES

GENERIC TYPE

NO

__(PRINER, ENAMEL, EPOXY, ETC)

PRODUCT NAME

NUNMEER
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E DUKE POJER COMPAN

PLAKT

FORM ME-10
PAGE 1 of

HEAT EXCH N

@ >
GEFE DAT/

T o
S .

REVISION 0O

- e

HEAT EXCHANGER NANE AARK NO.
MANUFACTURER __ VENDOR
DWG RO'S: MFGR _ DUKE FILE VENDOR
ALLOWABLE LOADINGS HOLZLES (Attach Table Lizting Nozzles)
FORCES Le
MOMENTS FY L IN-LE
QUALITY ASSURANCE NOT:
. RT uT PT MT VISUAL OTHER
HEAT EXCHANGER MEETS SEISMIC CONDITIONS:
ANALYZED: YES NO
TESTED:  YES NO '
DESIGN CONDITION: a
FORCES AND MCMENTS FOR SUPPORTS:
FORCES LB
MOMENTS FT-LB IN-LB
CONDITIONS; SHELLSIDE
OPERATING DESIGH “1YDRO TEST
PRESSURE PSIG PSIG PS1G
VACUUM ""Hghbs "HgAbs YHoAbs
TEMP °F °F . d g
CONDITIONS: TUBESIDE
OPERATI NG DESIGH HYDRO TEST
PRESSURE PSIG PSIC PS:G
TENP °F °F °F
CODE: __
CODE STAMP: YES KO
JHEAT EXCHANGER CONDITION:
SHELL PAINTED: PRIMER FINISH
YES
" NO .

GENERIC TYPE
PRODUCT NoE
PRODUCT MUMCER
PAINT MFGR

TUBE PROTECTIC!:
PRESERVATIVE ;
NITROGEN BLANKET:

PROQUCT NAME

YES

NO
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HEAT EXCHANGER SPECIFICATICN SHEET REVISION 0

v | praves
MANUE AC’UP“"’
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SERVICE OF UNIT_ _ _ 1TEM %0.

| SIZE . SR an - CTYPE, .0 7T (yRRi§.y CONECTED W o
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PERFORMANCE OF Nk I'NIT

et waart ot o o Rt SEEL SIBE - } . e e—TusE._sinE -
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STEAM

- ——— - — L ————— ——— — B
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STEAM CONDENSED
| CRAVLTY o ol { o~

I N B e e amasie st e e - s i
[MOLECULAR WEIG:T . L_
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+HEAT EXCHANCEC-BTU/HE . o ... vimse o BID-CORRECTEDAZF .. .
IEE.'SEEE 'wl ELF SERuUICE gLF‘.‘”
CONSTRILC' 101 OF ONE SHEL!

DESIGN PRESSURE o e e cee e = . PS1 L e T AR
TEST PRESSURE PSL .

DESICMN TEMPEFATURE F ol
TUBES SN I % - e EreT o PIT
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HSCHEDULE INFORMATION" FORM GMW/100
s PAGE 1 of 1
REVISION O

w

1. Site Delivery Date

2. Manufacturer Ship Date

3. Start of Equipment Manufacture

4. Duke Eqi''pment Release for Manufocture

S. | Manufacturer cut-off date (No New Equipment Changes)

6. Duke Flnal Approval of Wiring Disgram (Aliow two turn arcunds or 12 weeks)

7. Duke Recelpt of Wiring Diagram

-

P 8. Duke Design Information te Manufacturer for Wirlng Diagrem

a.l 9.  Duke Final Asproval of Outlline and General Arrangement
ol

~ 10, Duke Receipt of Outline and General Arrangement

(;. Duke Initlal Information to Manufacturer for Outline Drawings

el
12. Dukes Rezelpt of Foundatlion Drawings

™~ .
13. Duke Information to Manufacturer for Foundation Drawings

o |

- 1k, Duke Order Placement

s
Comments:
In additlion to the above, the successful Eiccer shall provide a Menufacturing
Mllestone Schedule within 15 cays after awara of contract per Sectlon 7 of
the attached Condlitlons of Contrace.

~

L _FORM GMW/100
L=18-74



TABLE 1 PAGE 1 of 1
REVISION 3
BLACKOUT CONDITION

This table lists acutal HP required of the specified motor during this condition and time motor will be

sequenced on the line

SEQUENLE BLACK( NO. Of INITIATION TiMi
NO LOAD DESCRIPTION A LOAI VUL TAGE MOTORS AFTER UIESEL STARTS

it 600V Load Centers (MCC's loads) 1200 1p 575 10 Sec
Centrifugal Charging PMIR 180 4010 11
Non IE 6GOOV MCC's 700 575 15
Component Cooling Water PMIR, 500 4000 10
Nuclear Service Water PMIR, 1050 4000 ¢ 15
Auxiliary Feedwater PMIR. 600 1P A000 a0
Main Fire Protection PMIR. 300 ’ 41000 50
Non TE 600V MCC's 400 wp 575 .0
I[F 600V Load Center (MCC's loads) 150 575 10
Computer Rm. Chiller Unit 175 600 106
Control Rm. Area Chiller Compressor 600 41000 11
Instrument Air Compressor 150 HO0 2
Fuel Pool Cooling PMIR )0 4000 17
Pressurizer Heater Power Panel 416 Kk 600 : 17
Aux. Control Power System BTRY CHRGE 150 K 600 12

7608 HP Total

Blackout XVA
7007

Biackout KW 007 X .9 = 0306
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Heat Exch.nger

NSW Chemistry

Ranae Avercne
Total dissolved soiids, ppm Lo - o6 53
Total Hardness, ppm as CoCo3 10 - 18 14
Suspended solids, ppm 8 - 178 12
Conductivity, microhos 34 - 5§ 45
Silica, ppm as $i0y 6 - 14 10
Total iron, pom 0.1 - 6.0 0.5
Manganese, ppm 0.0 - 2.5 0.15
" pH 6.0 - 7.6 6.8
Color (APHA) 1 - & 3
o - Turbidity, JTU S - 140 10
a \
S8
S~
R
~
o™
c
o~
 =r
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REVIZION 1, Decomber 4, 1978
Page 1 of 2

ATTACHMENT 1

The following tests, inspecticns, and examinations shall be performed as
indicated. Reports shall identify the inspector. the type of observation, the
resulis, the acceptanility and the action taken with any noted deficiencies.
Perscnne) performing final evaluation of nondestructive examination shall be
qualified to SNT-TC-1A-1975, Leve) II.

Cylinder Bleock - Hydrostatic Test
Mill Test Report
Inspection Reports (Visual & Dimensicnal)

Cylinder Heads - Magnetic Particle Examination *
Hydrostatic Test and Pneumatic Test
Mill Test Report

Cylinder Liners - Magnetic Particle Examination *
Hydrostatic Test
Mill Test Report

Crankshaft - Ultrasonic Examination
Magnetic Particie Examination *
KINDT Guaranteed Level of 20°F (Tested to ASME Section III
Acceptance Criteria)
Mill Test Report

Crankshaft Bearing Seats - Magnetic Particle *

Connecting Reds - Magnetic Particle Examination *
RTNDT Guaranteed Level of 20°F (Testec to ASME Section III
Acceptance Criteria) One per heat
Mill Test Renort

Pistons - Magnetic Particle Examinations * (Crown only)
Mill Test Report (Crown and skirt)

Cams - Inlet and Exhaust - M-gnetic Particle Examination *
Surface Hardness Certification per Mill Standard 105D
Mill Test Report or Certifization

Camshaft - Mill Test Report or Certification

Turbocharger - Shaft - Magnetic Particle Examination *

Mill Test Report or Lertification

Gears - Magnetic Particle Examiration *
Mill Test Report or Certification

Bolts, Studs, Nuts, Wrist Pins or Retaining Pins - Cylinder Hesds, Connecting
Rods, Main Bearing, Caps

Magnetic Particle Examination as per Mill Standard 105D
Mill Test Report or Certification



REVISION 1, December 4 1978
Page 2 of 2

Pumps - Hydrostatic Test Certification
Performance Test (may be typical)

* NOTE - Liquid Penetrant Examination is an acceptable aiternate for this
requirement only if one of these methods are used:

a. Fluorescent - Solvent Removable

b. Fluorescent - Post Emulsifiable

o V9P A

%.
"5
%
e
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GENERAL CONDITIONS GF CONTRACT Ai TACHMENT 11
~ PAGE 1 of 6
. EQUIPMENT AND SYSTEMS REVISION 6

GENERAL CONDITIONS

2) These General Conditions of Contract of the Owner shall prevail

.§r the event concitions offered by the Contractor acdd to or are in conflict
-w " these General Conditions.

) Where these General Conditions of Contract are in conflict with
the Ow. er's specification, includirg revizions and addends thereto, the
specification shall prevail. '

CUARANTE .

For a period of one calendar year 2fter initial operation, the
Contractor guarantees that the equipment covered by the spec-"igcations
shall be free from defects in workmanship and materials, and shal) cperate
setisfactorily under all conditions deszribed by the specifications. Any
equipment or components thereof which fzil 1o meet the above guarantzae
shall be repaired, replaced, or upgradec by the Contractor to the fu'l
satisfaction of the Owner and at no cost to the Owner. The initia)
operation of this eguipment is scheduled on or about

FATLURE Y0 MIET GUARANTEE .

4)  Any defects in materia) or workmanship or other failure toc meet
requirements of the specifications, including errors or omissions, waich
ure disclosed priocr to final payment, or prior to acceptanze by tne
Owner. whichever cccurs at the later date, shall, if so directed by the
Owner, be corrected entirely at the expanse of the Contractor.

b) Any latent cefects not disclosed tefers date of final paymant
or date of acceptance, whichever is the later date, but discloses witain
one year after the equipment and/or systems are placed in use, shall be
corrected promptly by and at the expense of the Contractor.

€) Any variation from the materials or design agreed upon with the

Contractor at the time of the award of the contract shall be approved by

the Owner before any such changes are incorporated in the cquipment or
system to be furnished by Contractor. .Approved variations must be fully
documented and records thereof furnished to the Owner.

RIGHT TO OFERATE UNSATTSFACTORY EQUIPMENT

The Owner shall have the right to operate any and all egquipment as
soon and 2s long as it is in operating conditicn whether or not such
equipment has yet been accepted as complete and satisfactory. This shall
not be construed, however, to require continued operation of eguipment
which may be materially damaged by such operation before the reguired
repair has been mace. .

Rev. 6 112/28/78



ATTACHMENT 11

: - PAGE 3 of 6
MATERIALS AND WORKMANSHIP . Rgv§sxog 3
. a) Al materials used in the construction of ihe egquipment shall

- be new and of highest standard commercial quality normally used for this

.

* type of equipment, considering strength, ductility, duradbility, best

engineering practice, and the purpose for which the equipment is to be
used (unless otherwise required by the specifications). Substantial
design margins shall be used throughout the desicn and especially in the
design of a°1 parts subject to alternatiig stresses or shock.

b) A1l work shall be performed and completed in a thorough workman-
Vike manner and shall follow the best modern practice in the manufacture
of high quality equipment, notwithstanding any omissions from the specifi-
cations or drawings. A1)l work shzl) be perfermed by workmen skilled in
their various trades. A1l pa=ts shall be made accurately to standard
gauge, where possible, %o facilitate replacement and repairs. Like parts
shall be interchangeable insofar as practicable. Incicental fittings,
fixtures, accessories and supplies shall Le new, of approved manufscture
and of stancard first-grade quality. ' The Contractor shall provice anc
maintain in storage for at least ten years, free of cost to the Owner,
sufficient templates, gauges, patterns, or other records to enable the
Contrastor to make repair and replacement parts. Prior to the Contractor's
going out of business or otherwise ceasirg to offer for sale the goods ,
equipment or systems purchased by Owner pursuant to these terms and
congitions, Contractor shall either arrange for said storage or offer to
se1l such templates, gauges, patterns anc other records to Owner upen
terms and conctions which are mutually agrezedble. A1) special gauges and
templates, necessary for field erection and installation sha))l Bazam- the
property of the Owner. The patterns shzll remain the property of the
Contractor.

”
INSPECTION AND TESTS

a) A1) materials furnished and all work performed will be subject
to rigid inspection, and rno materials shall be shipped unti) all reauired
or specified tests, analyses, and inspections have been made, or certified
tupies of reports of tests and analyses or Contractor's guarantees shal
have been accepted. The Contracter shall prepare specimens and perform
tests and analyses in accordance with the specificaticns and as reguired
to demonstrate conformance of the various materials with the applicable
specifications. The Contractor shall furnish the Owner with copies of
certified test reports for all tests and analyses and/or certifications
required by the specifications. i

. b) The Contractor shall keep the:Owner informed in advanze, of the
time of starting and of the progress of the work in its various stages so
that arrangements can be cade 7or inspection.

t) A1l items shipped te the Owner at any location will be subject
to the Owner's receiving inspection upon arrival at the shipning destina-
tion and prior to unloading where possible.

- d) Acceptance of the equipment or the waiving of the imspectien
thereof shall in no way relieve the Contractor of the responsibility for
furnishing equipment meeting the requirements of the specifications.

Rev. 6 12/°9/78
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. ~ ATTACHMENT I1
a ' PAGE 5 of 6

. 34, SHIPMENT . . REVISION 6
(: : ‘ 8) The Contractor shall notify the Purchaser at least fifteen days

. $n advance of =x«pected shipping dates. When 2 shipment is made, the
. 7 Contractor shall notify the Purchaser giving the type of carrier and name
of transporting agent and also a description of the article or articles
shipped, the packing list, and any other information necessary for the
{dentification, storage or assembly of the article or articles shipped.
The shipping weight of such item shall zlso be given.

b) Title to, risk of less of, anc damage to equipment, materizls
. and articles shippecd shall be and remzin with the Contractor until
. delivered to and accepted at the destination designatec by the Owner.

15. ERECTION

a) Erection of the equipment will be performed by the Owner with
the technical advice of the Contractor's erection engineers as required.

: b) The Contractor shall furnish, if and when and to the extent
required by the Owner, one or more erection engineers who shall give
“technical cirection fur the erecting, inspecting, jnitial cperation and
testing until completed to the satisfaction of the Owner, and to insruct
the Owner (and/or his agent) in the operaticnal and maintenance featires
of the equipment. The work and operations of the erection engineer(s)
shall be coordinated with the construction program at the erection site
. &8s directed by the Owner.
¢) In addition to other warranty requirements specified herein, if

pny porticn of the equipment is damagad as a direct result of fa ity cr
*{nadequate technical direction cf installation, inspecting or instrustion
by the Contractor's erection engineer(s) within one year from the date of
{fnitial operation, the Contractior shall correct such damage at his own
expense. .

6. JNDEMNITY

< The Contractor will indemnify and save harmless the Owner against
a)) damages, claims for camages, suits, demands, ettorney fees and costs,
.- 4in whole or in part, growing out of or in any way connected with the
e performance of this contract by the Contracter and its employe=s or its
subcontractors, if any, and their employees. In connection with the
foregning indzmnity, the Contractor, on demand by the Owner, shall take
- over and defend any suit against the Owner covered by the indemnity. The
Contractor shall not, however, be liable in any event for any less or
§njury *o persons or properily (including the apparatus installed) caused
solely by:

2) The negligence or fault of the Owner, its employees, agentis,
and other Contractors with Owner;

{ b) Failure to observe the eraction engineer's instructions;

Rev. € 12/28/78
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ATTACHMENT 111

PAGE 2 of 3
p 4 &5 REVISION O
DUKE I\ gn CoMPaNnY
DISIGH Encir gRINgG DEPARTHMENT
STANDARD COATING SFECIFICATION HO, K- Texture
. . K=2 Smuuth
BY: Durwooc Peach ; DATE 1/1B/22 REVISED I=3-74 iy

POLANE FlilsSwIng SYSTEM FOR CONTROL BCARDS AND CABINETS - cont'd,

=P3 ICATIOY

3.0 Katerial shgld be applicd by corventioung!
electros:etic Spray, roller cuating, or cur
by Sheruin Williams,

t.n

(pressure feed or suction feed)
tain coating as recommended

5.2 Msterial shall not be applied oy hot spray, dip or fla coating.

5.3 E 65A4 Poline Sealer shall air dry @ 70°F for |

hour before sendina or
for 30 minutes 4 180-200°F,

5.4 The firsc ful) smooth coat of F63 Folane Scries Enamel chall be &l lowed to
€ry 2-3 minutes at 70°F prior to opplication of the teriure or scatter

" 6. _SPRAY EQuUIPMENT AND SPRAYING GUIDES
6.1 Full smooth coat of Fe3 Series Polane Ename |

6.1.1 Devilbiss (pressure fFeed) rac Gun with € tip and ncedle and Mo. 765

2ir c3p sprayed st 5=8 PSI fluid Pressure and LO-45 pg) atomizing

pressure.
6.1.2 Devilbiss (suction feaa) nsc gun with £ tip and needle and lo. 30
F" air cap sprayed at L5-50 ps| atemizing pressure.

6.1.3 For eiectrostatic, roller coating, curtain coating, and airless
S$praey consult Sherwin Villiams Compeany.

¥ 6.2 Texture coat of F63 Series Polane Enamel .

6.2.1 Devilbiss "CB gun with £ tip and necdle and No. 704 air cep sprayed
at 15 PSI fluid Pressure and 15-20 P53 atomizing pressure.

1. VORZMANSHIP

7.1 All phases of surface Preparation, thinning, application and handling shall
be &5 recommended by the Sherwin Williams Company,

7.2 All finishee work shall be of uniform color and texture.

7.3 All finjshed vwork shall be free of runs, sags, drips, laps and holidays,
- 7.4 All finished work shall pe packaged and hang

td SO 25 to arrive 3t the job
site with no scratches, dents, soil marks,

fading or other surface Elemishes.

% For Smooth Finish (K-2), épply a2 second coat oS

specificd in section 6.1,
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ATTACHMENT 111

PAGE 3 of 3
—
REVISION O
v Sy
DUKE P\ ER COMPANY
DESICGN ENCIt ERING DEPARTHMENT
STANDARD COATING SPECIFICATIUN NO, %=1 Testure
. K=2 Smooth
BY: Durwood Peach DATE_ 1/18/7 REVISED 1=3-76 ==,
-~
POLANE FINISHING SYSTEM FOR CONTROL BOARDS AND CABINETS - cont'd.
8. IMSPECT I

B.1 Both the owner und the coatings menufocturer wnd their responsible
representative sunall have access 'o the veador/fabricator shop at all
times during surface preparation and application of ccaetings or to inspect
work previously linished.

8.2 The owner reservcs the right to reject all work that docs not mecet these
standards. This may be done either at the fabricator shop or at the
company construction site.

8-3

Any change in the standards of this specification shall be agreed upon in
writing by the Civil Design Section. - .
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August 17, 1873
CNS-1383.00-1

ATTACHMENT 1V (EGS § - 14.2)
Amendment | - Dec. 7. 1873
Amendment 2 - March 11, 1874
Amendment 3 - July 17, 1874
Amendment & - Sept. 30, 1875

DUKE POWIR COMPANY
DESIGN ENGINEERING DEPARTMENT
ELECTRICAL EQUIPMENT SEISMIC CRITERIA
FOR CATAWBA NUCLEAR STATION

This procedure outlines methods of seismicaliy qualifying Class IE
electrical eguipment for Catawba Nuclear Station that are acceptable to
Duke Power Company. Included where applicable are the effects of the
Catawba building torsiona! modes of vibration. Torsional considerations
only agply 22 equipment that is located 'n the auxiliary buileing.

The procedure is civided into two types of eguipment gqualification:
Category A - Reguirements for testing of electrical equipment
Category B - Reguirements for analysis of electrical equipment
it is recognized that some types of Class 1E eguipment cannot be practically
qualified by anaiysis or testing alone. In this case some requirements
for both Category A ari B may apply. Included are the grounc response

spectra and floor translational and combined torsional-transiational
response spectra for Catawba.



SPECIFICATION CNS-1393.0Q0-1
DATE: August 17, 1273
Page 2

General Requirements

The equipment shall be qualified seismically following the procedures
outlined in iEEE Standard 344-1371, "I1EEE Recommended Practices for

Seismic Qualification of Class | Electrical Equipment for Nuclear Power
Generating Stations'', and the seismic reguirements contained herein.
Existing analyses, and/or test data meeting the above requirements for
equipment that is similar to the type of equipment being specified will

be considered. |If available, this data should be submitted to Duke

Power Company as part of the proposal package for review with the necassary
justification included to show that it meets the above reguirements.

Duke Power Company reserves the right to inspect, if requested, the
proposed analytical models to be used for seismic analysis and/or the
proposed test procedure for seismic testing.

Duke Power Company also reserves the right to review seismic analyses
and/or test results prior to payment for seismic qualificaticn.




(

|

i

)

SPECIFICATION CNS-1393.00-1
DATE: August 17, 15873
Page 3

Category A: Testing

Input data supplied:

a. Equipment elevation _S55 6 and building Diésse Gev. Brac

b. Applicable response spectrum for horizental acceleration, (OBE
and SSE) Figure _J idhe without torsion.

€. The spectrum used to represent the vertical acceleration (I8E
and SSE)shall be taken as 2/3 of the horizontal ground spec.rum
(Fig. 1 Solid Line)

d. Maximum horizontal floor (or ground) acceleration 'G" leve!
from high frequency asymptote, (ZPA) 0BE .1} , SSE _O.1¥¢

e. Equipment sugport iqforma:ion (mounting base ~destal, shock
mounts, etc.) = _Rigin A~cwen Dipiry

f. Percent damping - 13.
g. Seismic frequency qualification range = 0.5 to 40 herczz.

h. Operaticnal settings (or range of settings) for adjustable

type devices (if any) - VA
5. Ildentification of non-Class | elecsrical devices in Class |
assemblies (if any) - A A

For the test procedure, the possible amplified design locads for
equipment supports must be considered, either by testing the device
on its supports, or by analyzing the supports to determine the
leve! of amplification (if any).

a. In analyzing supports to determine amplification, procedures
as outlined on Categery 8 should be followed.

b. In testing suppor:s, they must be tasted wizth equipment in-
stalled. |f the equipment is inoperative during the supporst
test, the response at the equipment mounting location must be
monitored and components must be tested separately with the
actual input to the equipment more conservative (at leas: 10%)
in amplitude and fregquency than the monitcred responses.

The test fixture design mus: simulate the actual service mounting
and cause no dynamic coupling to the test item supports. The
method of mounting shal!l be documented and shal! include a cescrip-
tion of interposing fixtures. The effect of such fixtures must be
evaluated and jJustification of necessity must e included in the
report if they are only used during qualification and not for in-
service mounting.

Exploratory vibration tests may be run on eguipmen: 20 aid in the
determination of the tes: method that will best gualify the eguip-



SPECIFICATION
DATE: August
Page 4

ment. I!f it can be shown that the equipment is not resonant at any
frequency within the seismic frequency range, it may be considered
a rigid body. |f the configuration of the eacuipment is such that
critical natural frequencies may not be ascertained due either to
the complexity of the equipment or the inaccessibility of critical
parts (sealed relays, etc.) the exploratory test should not be
relied upon.

5. Siesmic excitation generally has a broad frequency content. A
randcm type vibration input motion should be used. However, si
frequency input, such as sine beats, may be applicable :rcvi-ec ne
of the following conditions is met and justified in the repers::

a. The anticipated response of the equipment is adequately resresente
by one mode.

The input has sufficient intensity and duration %o excit
modes to the required magnitude, such that the testing
spectra will envelope the corresponding response spectr
the individual modes.

(The aim is to reoroduce as faithfully as possible the actua!l
earthguake envircnment. Wheie this is not practical, it is required
to simulate the savironment in a conservative manner.)

The actual input motion mus: be characterized in the same manner as
the reguired input motion, and the conservatism in amplitude anc
frequency content must be demonstrated. A 103 margin should bSe
added to t:e acceleraticn of the response spectrum at the mounting

» At of the equipment.

Equipment must be tested in an cperatin
should be verified during and after the

In order to simulate 2ging in equipment related to
subjection of seismic disturbances, conduct two f:)
tests plus cne test at Full SSE in each direction.

each test should be at least 16.5 seconds.

The degree of coupling in the equipment will in general cetermine
if single or multi-axis testing is required to conservativei
produce the same response for the particular test methed

to a seismic event, In any case, all three axes (two hori

and cne vertical) shall be testsc.

a. If the degree of coupling can Se determined and

or very light, single axis ting is allowable.

| ¥ the degree of coupling etermined,
testing is alicwable provie i Se justi
should be sufficiently in include
coupling on the response i pment
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If the degree of coupling cannot be cdetermined, multi-axis
testing is required. The input motion will be applied to one
vertical and one principal hor!zortal axis simultaneocusly.
The time phasing of the inputs in *“e vertical and horizonta!
directions must be such that a purely rectilinear resultant
input is avoided. Or alternatively, have the vertical and
horizontal inputs in phase, and then with inputs 180 gcgrees
out of phase. The equipment shail then be rotated 30° in the
horizontal plane and the tests repeated.

10. Documentation for the test results shall be as described in Section
b of 1EEE 344-1971, and shal] be submitted to the Owner prior to
shipment of the equipment. If prior tests have not been serformed
to serve as a basis for meeting the seismic qualificatinn requirement
of this procedure, the Owner reserves :he right to witness the
qualifying tests performed on this equipment.
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Category 8: Analysis
¢ Input data supplied:

a. Equipment elevation: ,5,5_6 and building Ql.isix. (;h!leOl Bess.

b. Applicable response spectrum for horizontal acceleration, (0BE
and SSE)Figure 4 , Mzb/without torsion.

¢. The spectrum used to represent the vertical accelerations (OBE
and SSE) shall be :aken as 2/3 of the hori:ontal ground spectrum
(Figure 1, Solid Line).

-

d. Equipment support information (mounting base, pedestal, shock
mounts, etc.) = Rigin Ascsea Sous

e. Percent damping: 1%
£. Seismic frequency qualification rasge - 0.5 =0 40 hertz.

g, ldentification of non-Class | electrical devices in Class |
assemplies (if any) - NA

h. Maximum horizontal floor (or ground) acceleration "G" level
from high frequency asymptote, (ZPA) O0BE Q.13 ; SSE 0.24.

e Possible amplied design lcads for equipment supports must be con-
?ldcrcd, by analyzing the supports to detarmine their amplification
if any).

3 Static or Dynamic Analyses

a. Assess the dynamic characteristics of the equipment to de-
termine the adequacy of analytical techniques to properly
pradict the equipment's response under seismic conditions -~ If
the equipment is too complex to mode!, testing procedures in
Category A should be considered.

5. Model the equipment (inc'uding the supports) to best represent
its mass distribution and stiffness characteristics. The
equipment may be modeled as a series of discrete mass points
connected by mass-free members.

c. Determine the natural fraquencies (periods of vibdratien) and
mode shapes of the equipment and its support system in both
the major horizontal and ver:ical directicns.

1f the mode! has no natural frequencies (equipment, including
its supports) that are delow the high frequency asymptote
(ZPA, 20 HZ) it is considered rigid and may de analyzed statically.
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d. Alternately, exploratory vibration tests may run on equipment
to aid in the determination of the best method of analysis in
qualifying equipment. If it can be shown that the equipment
(including supports) is not resonant at any frequency below
the high frequency asymptote (ZPA, 20 HZ), it may be considered
a rigid body and analyzed statically (see Step 4). If the
configuration of the aquipment is such that critical natural
frequencies may not b: ascertained due to either the complexity
of the equipment or the inaccessibility of zritics narts
(sealed relays, etc.) the exploratory test should nct he
rel ied upon.

e. An easier but more conservative method of analysis is the
. static coefficient method (see step 5).

f. |f the equipment cannot be ana.yzed statically, a dynamic
analysis must be performed (see step 6).

Stacic Analysis

In the static analysis, the seismic forces on each component of the
equipment are cbtained by concentrating its mass at its center of
gravity and multiplying it by the maximum floor acceleration (ZPA) .

a. In determining the adeguacy (see Section 7) of the equipmer
tve cases of simultaneous loadi=g in the horizontal and ver-
tical directions must be consicered. One case considers the
horizontal accelerations acting along the longitudinal axis =f
the equipment in combination with the vertical accelerations.
The other case considers the horizontal acc.leration acting
along the transverse axis in combination with the vertical
acceleracicn.

b. If significant, the seismic stress should be added ro the
equipment's operating stresses, and a determination made of
the adequacy (see Sect. 7) of the streng=h of the equipment.

Static Coefficient Analysis:

This is an alternate method that requires no determination of

natural frequencies. The analysis may "e performed by applying a
static coefficient of 1.5 times the maximum peak of the applicable
floor (horizontal & vertical) response spectrum. The s: smic

forces on each component of the equipment are ocbtained by concentrating
‘ts mass at its centar of gravity and multiplying it by the static
coefficient. A stress analysis shall then be performed.

a. In determining the adeguacy (Secticn 7) of the eguipmert, two
casss of simultaneous loading in the horizontal and vertical
directions must bSe considered. One case considers the hori-
zontal accelerations acting along the longitudinal axis of the
equipment in combination with the vertical accelerations. The
other case considers the horizoncal acceleration acting aleng
the transverse axis in combination with the vertical acceleration.
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b. If significant, the seismic stress should be added to the
equipment's operating stresses, and a determination made of
the adequacy (see Sect. 7) of tha strength of the equipment.

Dynamic Analysis

In the dynamic analysis, the equipment may be modeled as a series
of discrete mass points connected by mass-free members and with
sufficient mass points to ensure adeguate representation (see Step
3b). The resulting system will be analyzed using the response
spectra modal analysis technigque. The corresponding spectral
acceleration Is obtained from curves referenced In Ib & c.

a. The forces, moments, and stresses of each mode (period greater
:han 0.025 seconds), "wst be evaluated Independently according
to the above procedure and combined according to the square
root of the sum of the squares. The abscliute sum of the
responses should be considered for closely spaced in-phase
modes .

b. In determining the adequacy (see Secticn 7) of the equipme~:,
two cases of simultaneous loading in the horizontal anc vertical
directions must be considered. 0One case considers the hor-
izontal accelerations acting along the longlitudinal axis of
the equipment in combination with the ve tical accelerations.
The other case considers the horizontal acceleration acting
along the transverse axis in combination with the vertical
acceleration.

c. If significant, the seismic stress should be added to the

equipment's operating stresses, and a determination made of
the adequacy (see Sect. 7) of the strength of the equipment.

Adequacy of the strenth of the equipment.

An evaluation of the effects of the calculated seismic stresses on
mechanical strength, alignment (if critical to cperation), siectrical
performance (contact bounce, etc.), and non-interruption of function
as related to the functional requirements of the eiuipment during

an SSE must be perfor=ed. Also, all interference effects caused by
seismic displacements should be determined.




S 77X 7 XK = : :
A > :\\/ x%f; (AZV(/\//\’?/\ Revision 3:
/N 4)(\\(*. «/Nﬂu»\//*c\ Date:
P\)(\,Y}x O X AN ><r
PSS O /’\/\:*/i‘}ff?&\’\//\ /\ /
D KSR O DL \"/ )
g//\/x ENANNX N ////</ \;g\ NX ?/\

i /;i TR
Y.

KSR SN 77X T XERR
NN/ 'r/’\ NS N N A
}/\Ly XN 7 X /\)«\y\\; |

;A)fﬁ;‘\x\ /f)/ /\*////A‘// A A $/N i
14?i;\‘\\Y”X‘\\ /’1/\>K : / 4 //7\\ ;XQ N ,«, g‘j:i:‘~—<ﬁ:
‘ i’éA \)<C#<§K}<K§><\ 7 ///(\\///\\\ //)\\\/I/\ ;x/h

rf!\/,//;\(KX\ / >; / e /( Ve _,."\,~

} \/ \ y | A
< L\\ DESIGH RESPONSE SPECTRUM

5 4 - -
( K o {
'/< A .08g
\

\edUIISE i XUl

CATAWBA NUCLEAR

’WS 1108.00-0

O T S S S WSt & i e




Thete curvey nre Tor the operet’~g
Y : Sash carthquebe (CBE), Tor the Conlign
MCGUIRE & CATAWBA OBE 1% Composite Reponse Spectra bowy earihavebs (COF) sultiply these

for McGulre 733 and Catawba S60 FElevations In both velues by the ratlo of (.018/. 028)
N-S & E-p—djrections In Auxillary Bullding.

IS

August 17, 1973

SPECIFICATION CNS=1393.00-1

DATE:

.CB8%5 n Torsw
E mveLore Aosep

2.00

i hﬂh.ﬂl,oh




Date:

N\ Revision 3: July 1, 1982 X T
December 5, 1980 T '

A N /%(//\( A

K77/ 7 R 7N

‘ oz‘ “0
f{(N

'S'Y AAAN /q
9\\/’ ;>\\ ¥ o

.

AN

K‘( /’—iv/ 5

DESIGN RESPONS

.08g

CATAWBA NUCLEAR STATICN
CNS-1108.00-00-0002
Figure No.l

H

I

02 O3 05 07
Undemped Pericd (Sec.)

0



Nevek [} Telply
for McGulre 733 and Catawba 560 Elevations In both ::?'J.:'i; ::: :.::.':'“‘.:O;Irf:.;"
N-S & E _

rections In Auxllliary Bullding.

e et et 44
\\\\\\Jf_"l |

P_

August 17, 1973

Page 10

SPECIFICATION CNS-1393.00~1

DATE:

€85 Torswo
E~nvewore Acaep

There curves sre "or the operani~g
MCGUIRE & CATAWBA OBE 1% Composite Reponse Spectra Lash eorthavete (C0E). fFor the Cesign
|
|
|
\
|
|

NO TorRSive = \ \
° \\ \ i
IS 5 i
N
: N
0.05 0.0 o020 “os%0 1.00 . 2.00 5.00 '0.00

\/ . PERI* » IN SECONDS )




{ q Iu o (- N

i D S TH W T W
SaNJ23IF NI Qol¥3d
0o Ol ©0's 00’2 oo’ 0sO 670 oo s0Q
/
//
! N - WLI. ~valsoeL ON
k| /// .
./A/
~— "N 0
— VI
N A 0Ir%)) 3u0r3
)/ A A V9IS49) 970
- /
N e .
B o

1]

£ 3uN914
/
P ——

/

N 5%

\ m -1

L

>

. 55

= B 11 o "8

| =8

~Nz

T

b o e

el e R b & ’P.. u“

o
..nm.hu"nw Y ot .._._u.n.nn“ ‘BupitIng AJej|IXny U} SUO|ID31|P N-3 PUE S-N 4I0Q U)
1992 syqd 405 “(I0D) Snenbylaed Qieg SUO|1RAR|D (MO19q §) [[§ eqmele) pue (mo|3q ) ,0S5L 94194

Bu 302080 syl 40, Bs0 Saaind siagy {1e 10) eaydadg asuodsay 11s0dwo) g1 300 VEMVIVI 9 JYINIIM



1873

August 17,

SPECIFICATION CNS-13%3.00-)
DATE
Page 12

/. &0

:
¥

£.00

HCGUIRE & CATAWBA O0BE 1% Composite Response Spectra for
all McGuire 767 (and below) and Catawba 59&5 {and "be fow)

elevatlions In both N-S
Bullding.

and E-W directic s In Auxlllary

- —

Theve curves sre Tor the operating
Baih eorthquake (CBE), for the Ceslgn
bonly carthquata (C0E) multiply trese
vélues by the ratle of (.015/.008)

FIGURE &

1. 2o

o go

AlS g Tok;-o;u‘.e

[
/

/
1

vrivory Apoko

Ne Toqsion =+

P
iy O

\

L\\\

po. (<1

0.10

o.20

050 l.oo

2.00

PERIOD' IN SECONDS

[y
[~
5

.00 10.90



SUNOZIY NI QOI¥3d

00Ot 00’5 ooz 00| 08O 0z0
][
b —
][
'..r T/ L ol s
= / . OYoTy wTIse
~ [ —
o ][L // =rosyey ﬂOﬂ._O
0
L
/Z
»~
[
n
e
<
u #
m
: /
B - s
° 5 m
s Mmoo
-
\ P §5
C -
w o
" x
3 =3
~Nz
- - @
'
. Buipy|ng Asej|(xny U] UO|1311p M- pue §-N o
o....-uo-s““u.wl.ﬂ-n...“.u..uu".."u.ud.ﬁ“ Y109 U] SUO|IRAI|R (MO|3q pue) ,||9 TqmMee) S
a....u .4" 295 *(3L0) eyendylies Rivg 3 (Mo13q pue) ,4g/ 34 P9OY || 10) eI1d3dg 4
Buirrando syl 205 020 B0sa0) Btag) asuodsay 33 sodwor %! 380 VOMVIVD ¥ IWINOOW



s ATTACHMENT V

DUKE POWER COMPANY

=  DESIGN ENGINEERING DEPARTMENT | =
*  EQUPVENT COATING INFORMATON | i
B FORM EC--! &
DATE g‘ AEAN] INIT | DATE A INM.|DATE
R:go C:;'ENOTOWV g g OIVISION
% & g
» : & | croup
ENOOR g § GROUP
NERAL “\JFOQMAT[ON (SECTiON TO BE COMPLETED Bv vsrccn)
SUBS TRATE
| AT RALS
,ﬁ:in;’ic:g") PER IT=M TOTAL
ESTMATED conng .
MATERIAL QUANTTES PRIMER, GAL. |INTERMELDIATE: GAL| MINISH: GAL.

ECIFIED COATING ( SECTION TO BE COMALITED B8y )

DUKE POWER CESIGN CNGINEERING

~ DUKE POWER . FINISH COLCP 1iO.
TCTOATING SYSTEM AND NAME
Crnis ceat FINISH CCAT
PRODUCT NAANE MA NUFACTURER
CONINVENTS .
!
. ——
N
N ATTACHMENT V

PAGE 1 of
REVISION

Qo




EQUIPMENT COATING INFORMATION

]

U=V |

-l N

-

ENDOR'S STA

N

SURFACE. PREPARATION

STEEL STR

Ve o

IC T

SP1 sSP2

ENERIC COATIN

ALKYD

DUKE POWER
OCAHMG SYSTE

UFFQ(:E_
PREPARATION

MA

BPRINVER

ITER

\_.ISH

INISH COLOR

NS

N\




2. Provide the performance specification and inspections performed upon
receiving the 0Gs to show that the procurament specifications were met.

RESPONSE

The Performance Specificat.on is the same as the procurement specification
which is provided as Attachments 1-1 and 1-2 to the response to question 1.

Upon receipt, items are examined for identification, suari'ty, damage, packaging
and the preence of appropriate documentation as required by the procurement
specification and purchase requisition in accordance with Duke Power Company's
Quality Assurance Program.

Receiving inspection of the Catawba diesel generators was performed in accordance
with QA procedure Pl (Attachment 2-1) as follows:

1. Performed preliminary visual inspection prior to unloading. Inspected
for environmental damage, tie down failure, or rsugh handiing.

2.  Checked component physical markings for conformance to specification
CNS 130}.00-00-0002, i.e., fitted with permanent nameplates bearing
its rating:.

3. Verified packaging and shipping met ANSI N45.2.2 Level C =equirements.

4. Visually inspected diesel generator for completeness and physical
damage:

Checked external areas for detrimental gouges, dents, scratches
and burns.

5. Reviewed document:-tion as per :pecification CNS 1301.00-00-0002.

Through the Duke Quality Assurance Representatives, who performed surveillance
during the manufacturing of the diesel generator, TDI's compliance to the
procurement documents was also verified. The Duke Power representatives
activities consisted of witnessing various tests and examinations during
fabrication. Among these tests were:

N.D.E.

Performance testing
Hydrostatic testing

Welding

Equipment Qualification Tests

O W PO

€L401140/2
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DUKE POWER COMPANY
CONSTRUCTION DEPARTMENT

QUALITY ASSURANCE PROGRAM

PURPOSE

. Lia L]

In1s procedure establishes the method to assure that items received at
construction site meet the requirements of the procurement documents.

SCOPE

PP— . #

In1s procedure applies to a
items wher so designated by

11 QA Condition items. It may also apply to other
Construction Department Management.

RESPONSIBILITY

The Materials Manager is responsible for receipt, storage, and issue of items
at each construction site. The Project Quality Assurance Manager s
responsible for providing receiving inspection r2c¢ .rements if not provided on
procurement documents and for dccumenting the - ‘ceptance of vendor records.
The Project QA Manager is responsible for performing and documenting receiving
inspections.

PROCEDURE
3.1 Receipt

As soon as practical after receipt of an item or prior to unloading if
possible, the warehouseman shall determine whether the item is within the
scope of this procedure. Normally the procurement document (i.e., item
sheet or requisition) will specify the QA condition. If not specified on
the procurement document, this determination shall be made from
information provided by Oesign Engineering. The warehouseman shall
notify a receiving inspector and afford him the opporiunity to witness
unloading of items when possible within the scope of this procedure. I[f
the warehouseman cannot determine whether the item is within the scope

B

*
|

- 1

this procedure, he shall rotify a rece ving inspector who sh2il pla
item in "QC-Hold" status.

s
the

Receiving Inspection Instruction Sheets

[f Construction or Quality Assurance personne! identify a need for
special receiving inspection instructions not included in the procurement
document, they shall provide these on Form P-1B which shall be approved
by the Engineering Manager and Project QA Manager Form P-1B shall be
provided for ail Code items.

Receiving Inspection

inspection on ASME Code

where sampling is used to perform the receipt
ly valid sampling plan.

material it shall be based on a statistically
A visual inspection or a2xamination shall be performed to determine
if any damage occurred during shipping. Observations shall include,
but not be limited to fire, excessive axposure, environmental
damage, tie down failure, and rough nandling.
Check that vendor documentation required 5y the procurzment document
to accompany the shipment is presen..
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4.4

O

- ® Q

Check that identification is as required by the procurement document
and is consistent with the vendor documentation. _

Perform other checks required by the procurement document.

Perform other checks required by Form P-1B.

Check that the item is stored at the level specified.

Status Determinaticn

Upon completion of inspection and documentation review, the item's status
shall be assigned as follows depending on the results:

QA Hold

This status shall be assignec to an item where required vendor
documentation is not received with the shipment, when the inspection
requirements cannot be determined, or at the option of the receiving
inspector. An item assigned this status shall be identified with
“QA Hold" tape or tags. Catawba ASME Section [II Code items
assigned this status shall not be used or installed. Non Code items
may he released if specifically approved by the ,Quality Assurance
Department in writing. A receiving inspector shall be notified
prior toc moving an item in this status. “QA Hold" tape and tags may
be removed only by a receiving inspector or by QA staff personnel
only when the ilem has been assigned another status. Items assigned
QA Hald" for lack of documentation shall have all other inspection
requirements satisfactorily completed.

Nonconforming

This status shall be assigned to an item that does not meet the
requirements. checked during the receiving inspection and is not
placed in "QA Hoi{" status. The provisions of Procedure Q-1 shall
be followed for an item in this status.

Inspection Acceptable

This status shall be assigned to an item that meets all the
requirements checked during the receiving inspecticn. Items
assigned this status, except Catawba ASME Section [II Code items
that do not require a Code data report (e.g., NF-1, NPV-1, NPP-1)
with the shipment and items to be used on an operating plant, may
be issued.

QA Site Records Acceptable

For an item to be assigned this status, Form P-1A must be correct
and acc2ptabie, the 330.1 or certificate of compliance, if required
with the shipment, and all other vendor documentation under the
responsibility of Project QA must have Deen reviewed anc approved Dy
Project QA staff. For Catawba ASME Section III Code materials a
QA-301A shail be used to perform the review and approval of CMTRs.
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The Project Quality Assurance staff is responsible for maintaining
and documenting this status. An item assigned this status may be
issued, except items to be used on an operating plant. Items to be
used on an operating plant must have all required documentation
approved prior to release of the item.

4.5 Documentation

a.

The receiving inspection and status of items shall be documented
using Form P-1A or equivalent. Warehouse inventory control forms
may be used so long as all information required on Form P-1lA is
recorded on the warehouse form. I[f parts of a shipment are in
different status, explanatory lists snall be attached to Form P-1A,
or separate P-1A's shall be generated.

Form P-lA shall be <completed according to the following
instructions. Each instruction number relates to the corresponding
space number on Form P-1A.

1. The construction project where the item is, received shall be
recorded by the receiving inspector. If a P=-1A with the
project name pre-entered is used, the receiving inspector shall
ver1fy its correctness.

2. The purchase requisition number or item number and Mill Power
Supply Company purchase order number shall be recorded by the
receiving inspector.

3. The vendor name and location, if known, and the manufacturer's
order number shall be recorded by the receiving inspector.

4. The storage location shall be entered by the receiving
inspector.

8. The receiving inspector shall enter a complete description of
the item(s) received including any pertinent identification and
marking on the item(s).

The receiving inspector shall enter the warehouse shipment
numper.

an

7. The receiving inspector shall enter the serial numoer and
revision number of the P-1B used to perform the receiving
inspection.

8. The receiving inspector shall check the appropriate block to
indicate the appropriate QA condition and erter the Duke class.
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9. The Senior QA Engineer or his designee shall enter the
component number for mechanical equipment or other applicable
number o= N/A tra block.

10. The receiving inspector shall enter any discrepancies noted
during the receiving inspection or check the "Material Received
in Satisfactory Visual Condition" block. If the item is placed
in "QA-Hoid" or is nonconforming, a description of the
discrepancy shall be included. If an item is placed in
“QA-Hold" Dbecause inspection requirements could not be
determined or because of lack of documentation, the receiving
inspector shall note this, enter the P-1E tag number, and
forward the P-1lA to the site QA Department. The documentation
received¢ with the shipment shall be listed on the appropriate
line(s). If documentation is received after completion of the
receiving inspection, the Senior QA Engineer or his designee
shall enter it in the appropriate space and initial and date
the entry.

11. The receiving inspector shall enter the storage requirements.

12. The receiving inspector shall date the sign sections a, b, or
.

[f the item is placed in QA-Hold, the P-1E tag number shall be
entered. [f the item is nonconforming, the Q-.A serial number
shall be entered. The-'Senior QA Engineer or his designee shall
date and sign section “d" after determining that documentation
received meets the requirements for the item to be released for
issue ar1 after the item can be released from QA-Hold and/or
the NonConforming Item Report is clear=ad.

13. The Senior QA Engineer or his designee shall enter the serial
number and the name or number of the file in which the Form
P=-1A and associated documentation is to be filed.

b. when the purchase order requires notification of QA Vendors prior ta
shioment of the item, Form QA-505A, QA Vendors Release, is required
for receipt inspection. This form is to show that QA Vendors
Division has beer notified and performed their review. In cases
where time is a consideration, QA Ve.dors may verbally acknowledge
the release, following with the hard copy. This form shall be filed
with the P-1A form. [f notification of QA Vendors was required and
the QA-60SA has not been recaived, place thre item(s) in "hold" and
cantact QA Vendors Division for disposition.

4.6 Release of Items from QA-Hold or NCI Status

For items assigned "QA-Hold" status bDecause of missing documentation,
Form P-1A assigned as "QA Site Records Acceptable” by Quality Assurance
shall serve as authority to remove the "QA-Hola" tape and tags. For
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4.7

4.8

5.  FORMS

items assigned "QA-Hold" status, because inspection requirements could
net be determined or because of a postponed inspection, the P-1A shall be
retained by QA-Receiving. Nonconforming items shall be released for
issue by QA Receiving signing Block C or QA signing Block 0, depending on
requirements of the Q-1A.

Release of Items

Copies of completed P-1A forms can be made available to the warehouse 1s
necessary for providing status of items.

QA-Technical Services Review

QA Projects shall remove the construction copy of P-lA and forward
original and QA Technical Services copy to QA Technical Services on items
requiring QA Technical Services review. lpon completion of QA Technical
Services review, a copy of P-1A will b« retained and the original copy
will be returned to the appropriate site. QA Projects shail maintain a
log at each site of items for which copies have been sent and received
from QA Technical Services.

The following forms are required by this procedure:

Form P-1A Receiving Inspection Report
Form P-18 Receiving Inspection Instruction Sheet
Form P=1E QA-Hold Tag .

6. FOOTNOTES
/\ 1983 ASME Survey
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QA. RELEASE L_JYES LUNO DUKE POWER COMPANY I3a. SERIAL NO. AJA
CONSTRUCTION DEPARTMENT e & 3
R " -5
QA. RELEASE # SROJECT Lz ke [ b FILE NO. £.LEL-533

RECEIVING INSPECTION REPORT

3. MFG. ORDER NO. 3. VENOOR & LOCATION
Brand pct;
MA 'l mansie  CT

2. OUXE REQ./ITEM NO. [2MILL POWER QROER NO.

354-02-00-0010 C-59347

S DESCRIPTION & IDENTIFICATICON

I 4 each <lectrical Cable Eee::‘ [Yark * 2X126!
Heo! o* Feet
3329 0D
6 Jo 4919 5556
XI47I /0L 3
31777 794

|
|
!

———

9. COMPONENT NUMBER

——

S ——— —
6. SHIPMENT NUMBER y 2

Y501

o

e et it e . o T+
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PROJECT __Catawba seRIAL humaca =18

RECEIVING INSPECTION INSTRUCTICN SmZET

Fittings

MATERIAL JR EQUIPMENT OCSCRiTIoN: __Stainless Steel Pioing Material Class

1" 0.0. and Less NUC F‘XR S;F Y Rh

ORUERED BY:_Design fngineering
INSPECTION ASSISTANCE REQUIRED: As deemed necessary by the Receiving Inspector

-

DOCUMENTATION RSQUIRED: Material Test Report with ASME Certification

INSPECTION INSTRUCTIONS: ___Assure that each container is marked with 3 code trace=

able to 3 “aterial Test Regort. Inspect s3ch pleca for manufacturer's symbo!.
| spec. 116, and traceable code. For a fitting not marked with a traceable code,

the inspector shall require Wareho.se Perscrnel to mark the fitting with the

code shown on the container in which it was received. The QC Receiving

Inspector shall inspect one icem per-traceable code per shipment to verify

corract wall thicknes.. The Receiving Inspector shall record the items received

and their required markings on Form P-1A, '"Receiving Inspection Sheet'', in-

cluding quantities of each item.

The Receiving Inspector shall require Warehouse Personnesl to mark the Duke

Class on the fittings. The inspector shall verify all marking?’ind may require

the remarking of any item, if within his judgement the existing markings are not

permanent ancugh to remain legible.

The Receiving Inspector shall inspect the material to assure that it is

free of rust.

when material is received with small nicks in the weld orep area, this type

of defect shall not Se comsidered a noncenformance if the defect wi!l be corrected

during normal cleaning and erection.

Contact QA-Mechanical on questionable items.
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Mill Pz.2r order No. (-20860
Sesicr Inzineering (Zlectrical) ‘
ASSISTANCE REISUIRED: ~s deemed nz2clessary 5y the Receiving !aspgect or
POSUMENTATION REQUIRED: 930.1
INSPESTION IN3TRucT!oYS: These instructions pertain to the Receiving of the Diesel
Electric Generating Units ordered Ly Design Specification CN 1301-00-00-0002. <Code
stamped itsms sha!' be received without an ASME Code Da.a Rezort due to the rmature
of para. 7.1.b4.2 ¢f szecification CNS 1301-00-00-C002 ammencment No. 2. All Code !
gstarped ica~s shal! be received in accordance with Saction P-l cf the OJuke Pcuer
Comzanv Ouality Assurance Manual for ASME Coce wor<. The documentaticn necessary
for receiving shal! be as recuired by the turchuse crier and the specifizazion.

Al)l zocde szamp ite=s shall have ine following information recorded on the F=1A: !
A. Eguipment Serial Number
B. Year Built
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RECEIVING INSPECTION INSTRUCTION SHEET

MATZRIAL CAR EQUIPMENT CESCRIPTICN: Nuclear Safety Pelated Tanks except NSSS Vendor

fauioment

ORzzaEp 3y:  Design Engineering

INSPECTION ASSISTANCE REQUIRED: RS deemed necessary by the Receiving Inspector

DOCUMENTAT AN FZQUIRED: Form 930.1, for ASME Code Tanks the appropriate Code Data

fesport

. INSPECTION INSTRUCTIONS: Each tank shall have a metal tag attached displaying the -

~znnfacturer's name and serial number, Design Pressure and Temperature, Hydro

“est Preszsure, and for ASME Code Tanks the applicable Sectior VIII Code '"U'" stamp

or Section 111, Class 3 Code ''N'" stamp.

The (. Receiving Inspector shall record the items received and their required

-arkings on Form P-lA.

Contact QA on questionable items.
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Identify the materiais used in the design of the DGs at yo
(specifically limiting components such as crankshafts,

rocker arms, bearing materials, cylinder blocks, cylinder “eaos,
turbochargers, etc.). Discuss how you assured yOUrseTf that des
materials used in the manufacture of your DGs were as stated and
accordance with materials described in the TDI proposal, purchase
cations, and conformance to industry standards.

RESPONSE

Duke Power Company's purchase specification did not specify materials for the
diesel generator. Diesel generator materials were specified by the manufacturer
Duke Power Company required that all major parts of the engine (piston, connecting
rods, cylinder heads, crankshaft, etc.) be non-destructive tested to insure the
best quality components are used. QDuke Power Company also requires that personnel
performing final evaluation of non-destructive exfquations be qualified to
SNT-TC-1A-1975, Level II. Attachment 3-1 outlines the minimum non-destructive
examination of major components required by Duke Power Company.

Assurance was provided by neans of requirements placed on Transamerica Delaval
as specifiecd under Section 7 of procurement specification CNS-1301.00-00-0002
datad Cctober 3, 1974 and a:l revisions theretc. Verification that these
euulfements were implemented and maintained was accomplished by Duke Power
Company Quality Assurance Department Audits of TDI's QA program prior to and
durinn fabrication of the diesel gyenerators.

Surveillance visits were performed periodi ca‘v;
were being fabricated in accordance with the pr

The materials used in the design of the major diesel engine components (not
including auxiiiary components) are identified in Attachment 3-2.




ATTACHMENT 3-1

The fo?~awing tests, inspections, and examinations shall be performed :s
indicated. Reports shall identify the inspector, the type of examinatizn the
results, the acceplability and the action taken with any noted deficien:ies.
Personnel performing final evaluation of rondestructive examination shall be
qualified to SNT-TC-1A--1975, Level II.

Cylinder Block - .i/drostatic Test
W!Eﬁ Liners Mill Test Reports

Inspection Reports (Yisual & Dimensional)
Cylinder Heads - Magnetic Particle Examination*

Hydrostatic Test and Pneumatic Test
Mill Test Report

Crankshaft - Ultrasonic Examination
Magnetic Particle Examinaticn*
Mill Test Report

Connecting Rods - Magnetic Particle Examination*
Mill Test Report

Pistons - Magnetic Particle Examinations* (Crown only)
Mil' Test Report (Crown and skirt)

cams - Inlet and Exhaust - Surface Hardness Certification per Mill Standard 1050
Mill Test Report or Certification (Typical)

Camshaft - Mill Test Report or Certification (Typical)

Turbocharger - Shaft - Mill Test #2port, or Certification or Certificate of
Conformance

Gears - Mcgnetic Particle Examination*
Mill Test Report or Certification

Bolts, Studs, Nuts, Wrist Pins or Retainigg Pins - Cylinder Heads Connecting
Rods, Main Bearing, Caps

Machetic Particle Examination as per Mill Standard 1050 Mill Test
Report or Certification (Typical)

Pumps - Hydrostatic Test Certification or Engine Dyno Test
Performance Test (may be typical)

*NOTE - Liquid Penetr=it Examination is an acceptable alternate for this
requirement only if ore of these methods are used:

a. Fluorescent - Solvent Removable

b. Fluorescent - Post Emulsifiable

EL401140/4



ATTACHMENT 3-2

Diesel Generator Component Material

Crankshafts - One piece alloy steel forging 13 inch main journal

crankpins. Crankwebs are 25
thick.

Camshafts - Cold Forged Ground Shafting

- Steel Forging AISI B620

Pistons - Crown = Cast Steel ASTM Al41%
Skirt = Nodular Iron

Rorker Arms - Ductile Iron Castings
ASTM A536 GR. 65-45-12

Bearings - Aluminuin, Aicoa B§50-TS
Cylinder Blocks - Class 40 Gray Cast Ir
A216

AISI A-4142

1nches

in diameter an




4. Does TOI have a program where parts/components, etc., are mocified (cuch
that design margins are reduced) in crder to improve operability and 0G
reliability? Does this apply to any DG parts at your plant? Provide a
list of produc. improvements made by TDI on your model DG and identify and
justify which of these were not incorporated on your diesels.

RESPONSE

Transamerica Delaval, Inc. has a program in the form of Service

Information Memo's (S.I.M.). This program is used to distribute the latest
information pertaining to TDI engines. These 5.I.M's consist of product improve-
ment information wherein experience gained either in the field or in the
manufacturing facility is passed on to diesel owners as suggested or recommended
modifications to correct or enhance product reliability.

This program was applied to the Catawba diesels and it is Duke Power Company's
beiief that in no instances were the design margins reduced.

Attachment 4-1 list the product improvements, made by Transamerica Delaval Inc.
(TDI), to the Catawba diesels prior to, and after, delivery of the diesels.

EL401140/6



ATTACHMENT 4-1
DIESEL IMPROVEMENTS MADE PRIOR TO DELIVERY OF THE DIESELS TO CATAWBA

1) Engine Cylinder Liner Seals

To improve the liners longevity, increase the diesel generator's reliability,
and reduce maintenance expense, viton seals are now provided.

2) Jacket Water Outlet Manifold

A seismic shake test on another diesel indicated that additional stiffening
of the manifold mounting bracket was required. This stiffening increases
the reliability of these engines to perform during an "seismic event".

3) Engine Flywhee! Guard

As an enhancement, the engine's flywheel guard was stiffened and braced to
increase reliability during a "seismic event".

4) Engine Gear Clase

To increase “he longevity and reliability of the diesel, the jacket
water and lube oil pumps were made on-engine. This change elimi-ated the
need for electric driven pumps. To car~y the additional horsenower and
nczzle T~ads, the engine's gear case was stiffened by addinq ribbing

and brac...y.

5) Fiston

Reliability and longevity were improved with a new piston design. By
making the piston material harder and changing the ring contour, lube 0il
consumption was significantly reduced. Reducing the lTube oil consumption
further reduces the need to add lube oil make-up.

6) Air Start Valve

A redesign of the air start valve was done to improve the starting
reliability of the diesel. In addition, tolerances of machined parts
were reduced wi:ich required more stringent inspections.

7) Engine Cylinder Head Seal

To increase starting reliability of nuclear diesel generators that are
normally in a standby mode, a new seal was added to the intake valve
guides. Without this seal the possibility existed that oil could drip
down the intake guides and foul the valve parts and piston rings. The new
design has considerabiy lessened this possibility.

EL401140/7



ATTACHMENT 4-1 (cont'd)
8) Intake Air Manifold Bracket

The air manifold was originally supported by U-501ts from the engine
platform. To increase longevity and reliability for nuclear standby
service, the intake air manifold support was completely redesigned and
relocated.

9) Exhaust Manifold Mounting Suppor*

To increase reliability and longevity of the diesel engine in nuclear
service, crossbracing was added to the exhaust manifold. This aaded
rigidity and improved reliability during a "seismic event".

10) Exhaust Manifold 3eal Ring

To increase reliavility and longavity and decrease maintenance, a new ring
material was provided. The new material has led to limitless trouble-free
service.

11) Engine Governor

The addition of a governor hydraulic booster assembly significantly added
to the quic* start capability of the engine. This booster adds to the
reliability of the generator.

12) Lube 0il Inlet Manifold

Field experience has shown that an engine with a continuously running
keep-warm pump should not oil the rocker zrms and part of the turbocharger.
This reduces lube oil consumption and increases reliability of starting
the engine. A new system of check valves and piping has been added to
accomplish this.

13) Lube 0il Strainer Bracket

Shep tasting indicated that the strainer bracket needed to be stiffened to
eliminate resonance within the seismic response range. Consequently, the
bracket was redesigned and additional stiffening added to improve reliability
of the engine during a "seismic event".

14) Engine Platforms
To increase reliability of the engine and safety to personnel, the engine
platforms were modified. Originally the platforms were supported by the

air manifold. The platforms were changed to be supported by the
floor.

15) Lube 0il Relief Valve

As a result of improving starting time, and to add reliability to quick
starting, a second lube oil relief valve was added.

EL40114D/8



ATTACHMENT 4-1 (Cont'd)

TDI PRODUCT IMPROVEMENTS MADE OR REVIEWED BY DUKE POWER COMPANY AFTER DIESEL DELIVERY
TU CATAWBA AS A RESULT OF 10 CFR PART 21

1) Turbocharger Lube 0il Drip Modification

2) D/G Engine Valve Sprin?s

3) 0/G Piston Skirt - Belleville Springs

4) D/G Governor Lube 0il Cooler

5) D/G Starting Air Valve - Long Bolts

6) 0/G Governor Ddrive Couplin

7) D/G Piston Skirt Stress Relieved

8) D/G Potential Transformer Sub Assembly Retainer Clips
9) D/G Fuel Line

10) Governor & Mag Pickup Cable

Item 2 was not applied to the Catawba diesels.
Justification: Letter from TDI stating modification is not applicable to the
Catawba diesels.

Item 4 was not applied to the Catawba diesels.

Justificaton: Governor Lube 0il Coolers on the Catawba diesels were in their
proper location - no modification was required.

EL401140/9




5. If applicable, provide responses to all NRC open items on standby DGs at
your plant.

RESPONSE

There are no open items in the Catawba Safety Evaluation Report (NUREG-0954)
directly related to Delaval diesel generators.

However, the three following items are discussed in the referenced SER sections:

1. Diesel generator intake/exhaust (9.5)
2. Inadvertent operation of CO, in D/G building (9.5)
3. Internal corrosion protection for fuel o0il storage tanks (9.5.4.2)

Duke has provided responses to each of these items.

EL20114D/10




6. Identify each o” your DGs by model number and rating (continuous duty and
short time overload) as purchased and discuss all tests (including torsional
and other design proof tests) performed on the DGs that were observed
(also those not observed) by you at the manufacturer's facilities.

RESPONSE

The diesel generator model number and ratin?s with engine specifications are
listed in Attachment 6-1. Attachment 6-2, Tists the qualification tests performed
on one ciesel generator by Transamerica Delaval, Inc. These tests conform to

the guidance provided in Regulatory Guide 1.9, "Selection of Diesel Generator

Set Capacity for Standby Power Supply's," and IEEE Standard 387-1977, "Criteria
for Diesel Generator Units Applied as Standby Power Supplies for Nuclear Power
Generating Stations." Additional tests were performed by TDI for design verifi-
cation, such as the Crankshaft Torsiograph Test. Also, a seven day, no load,

Idle Enuurance Test was performed which demonstrates the diesel's ability to

idle for long periods following a LOCA condition.

The remaining diesel units were subjected to the manufacturer's standard shop
tests which verified component functional operation and system operability.
Testing included diesel startup, running operation, and monitoring of engine
operating parameters, to verify proper diesel performance.

The Catawba 1A diesel generator unit was the mechanism used to genarically test
and qualify the remaining three generators for Catawba.

In addition preoperational testing as outlined in Attachment 6-2 to this guestion,
further assures the operability and reliability of each diesel and associated

generator at Catawba.

FL401140/11



ATTACHMENT 6-1

Diesel Engine Specifications

Mode1 DSRV-16-4

Engine Serial Numbers 2761-75017, 2762-75018
2763-75019 & 2764-75020

Service Standby Generator for
Nuclear Service

Fuel Mode Diesel

Configuration 45° "V" type

No. of Cylingers 16

Bore (inches) 17

Stroke (inches) 21

Cycle Mode 4 stroke

Total Displacement (cubic inches) 76,266

Continuuus Rating (KW) 7000

Overload Rating (Kw) 7700

Quantity 4

Crankshaft Diameter (inches) 13

Crank Pin Diameter (inches) 13

EL401140/12
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1)

2)

3)

4)
5)
6)
7)
8)
9)
10)

11)

12)

ATTACHMENT 6-2

Qualificaticn Testing (s)

Testé1) specIF1ED‘2) PERFORMED WITNESSED(3)
‘unctional X X X
(Components)

Operational X X X
(System)

Starting Air rp1{s) X NO
Compressor

Capacity

300 Start x(e) X NO
Sequential Load X X X
Load Rejection X i X
Margin X X X
Idle Endurance X X

Acoustical rorle) X NO
Crankshaft Torsion TDI(‘) X NO
(Torsiograph)

Starting Air TDI(‘) X NO
Bottle Capacity

Load Capability X X X
Qualification

Notes: (1) Test Nomenclature taken from TDI Test Report.

(2) As required by Specification CNS-1301.00-00-0002.

(3) As witnessed by Duke Power.

(4) Additional tests performed by TDI to augment those reguired by
Duke Power and/or DEMA.

(5) Complete qualification testing of the Catawba diesel generators
was accomplished by performing tests on one diesel generator
and generically qualifying the remaining diesel generators.

The remaining ¢iesels received standard shop testing to verify
functional and operational performance.

(6) The 300 start test was performed on the Grand Gulf diesel which
generically qualifies the Catawba diesels.

EL401140/13



7. In addition to qualification tests performed in accordance with Regulatory
Guides 1.9 and 1.108, and IEEE Std. 387, desc. ibe all other on-site tests
performed on your DGs.

RESPONSE

Testing performed to date on Catawba's Unit 1 diesel generators was primurily
related to startup testine and preoperational functional testing.

Those test conducted during the startup phase were documented in the vendors'
initial run log sheet and time reports as well as in maintenance procedures.

They are chronologically (for each engine):

15 minute unloaded run and bearing inspection.

30 minute unloaded run and bearing inspection.

Step loading of D/G at approximately 25%, S0%, 75%, 100% and 110% for
approximately one hour per load.

24 hour loaded run.

The diesel generator was started and loaded to full load {7000 KW) within
60 seconds, and operated with this load for 60 minutes or more.

The diesel generator's fuel cil consumption rate at full load (7000 KWw)
wiil be determined to verify the fuel oil storane tanks' capacity for
seven (7) days.

- mp oW >

Those tests performed during the preoperational functional testing program which
have been completed are starred (*) in the system verifications (Attachment 7-1).
To date, all loaded megawatt hours are from this testing. The remaining accumulated
engine hours are from unloaded runs during lcad sequencer and non-loaded testing.

Additional test and inspections of the Catawba Unit 1 diesels will be performed

as part of the TDI Owners Group Program as well as Duke Power's Extended Opera-
tion Test of Diesel 1A.

EL401140/14
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CATAWBA NUCLEAR S3TATION PAGE ., OK. 1

UNIT APPROVED .« Savme. €/)/)/0}
apPRovep . (' o4t .
SYSTEM VERIFICATION APPROVED
DATE

FOC - Diesel Generator Controls REVISiON __

SYSTEM CHECKOUT PREOPERATIONAL TESTS PERFORMANCE MONITORING PROGRAM

4. To demonsirate that the Diesel Generator and iys
load group can function without any dependence upon
any other load group or portion thereo!

To demonstrate that 1) The Dtetal Generator is
capable of starting and acceierating to rated speed,
In the required sequence, all of the [~ jineered
Safecuard Feature Losds, 2) At no time during the
loading tequence that the frequency and voltage
decreases to less than 955 of nominal and 758 of
nominal, respectively, and 3) The frequency s
restored to within 2% of normal, and the voltage s
restored to within 10X of pominal within 60T of cach
load-sequence Lime interva)

o dewonstrate, by stwulating loss of ali AC voltage,
that the Dissel Generator can start alomatically and
atlalu the ceculred voltage and frequency are
waintalned within required units

To demonstrate the proper cperation of Lhe Diesel
Senerator during the Design-Accident Loading Sequence
and to verify that the voltage and frequency are
waintained within required Vimits

To demonstrate the full-load-carrying capability of
the Diesel Generator for an futerval of » 24 hours ,
Of which at least 22 hours shall be ot 100X Joad
and at T=ast 2 hours shall be at 110% load

To ¢ onstrate that the fre) O1) Filter can be
chan. >d with the Diesel Generator operating, usin
the diverter valve, without a drop or loss of 'm'?
oil pressure

10 demonstrate that the Fuel 011 Stralner can be
Changed with the Diesel Generator operating, using
the diverter valve. without a drop or loss of fuel
oll pressure




CATAWBA NUCLEAR STATION
UN'T 1 ‘ APPROVED

PPPROVED

SYSTEM VERIFICATION APPROVED

, DATE
£0C - Diesel Generator Controls REVISION

CHECKOWUT ~ PREOPER”TIONAL ~TESTS ngFORMA_N_CE‘ KONITORING PROGRAM

—————

1o verify the fuel oll storage capacity of seven days‘
at full load by measuring the Dlesel Generator's {
fuel consunntion rate at f.'1 load

fo demonstrate the funtilonal capability of the
Diesel Generator, at full-load Lemperature, Lo
operale properly. By actwal loss of al) A
voltage, verify Lhatl the Diesel Generator can
start, In the required tice an cyue..ce loads
dutomatically while maintaining voltage and
frequency within required limits

To demonstrate the capabliiity of the Diesel
Genevator, Lo start and ¢ cept > 508 rated load
» | hour, 35 consecutive times.

10 dewonsirate that the transient following the
complete loss of load should not cause the Dlesel
Generator to reach 500 RiM,

To demonstiate that the capability of the Nesel
venerator 1o supply emergency power within the
required time Is not tepalved during testing

To demonstrate that 1) the Diesel Generator Is
capable of starting and accelerating to rated
speed, In the required sequence, all of the Black-
Out loads, Z) al no time during the loading
sequence that the frequency and vo!tage decreases
to less than 952 of nowinal and 75% of nominal,
vespecieively, ond 1) the frequency Is restored to
within 2% of nominal, and ihe voltage Is restore’
to within 10T of nominal within 601 of eac) load
sequency time interval

To demonstrate the capabii ity of the Niesed
benerator 1o reject a load of 025 'W aud wiintain
voltage at 4160 + 416 volts and frequency at 601} 20
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APPROVED _ .¢/:farve e dy it
PR » APPROVES . (°  pefi.
SYSTEM VERIFICATION APPROVED . '« 1 . .
DATE sl

FOC - Diesel Generator Controls
- REViSION FEERILIEIRY )

—— oVSTEM CHECKOUT | pReopeg ATIONAL TESTS PERFORMANCE MONITORING PROGRAM
18, To demonstrate the ability to 1) synchronize the y

Diesel Generator while comnected to the emergency
load, with offsite power, 2% transfer the emergency
load to the oifsite power, 3) tsolate the Diesel
Generator, and 4) restore the Dlesel Genevator to
standby status.

To demonstrate the capability to simu, Laneous Iy
start both Diesel Generators without a comaon fallure

20, To verify that the suto-connected loads to the
Dlesel Geov: 2tor do not exceed 1700 ¥y,

‘1. To demonstvate the Dlesel Generator 1) starts from
ambient conditions and accelerates to at least 427
R in < 1) seconds, 2) the gene-ator voltage and
frequency shall be at least 4160 volts and 57 Mz
within I{ seconds after the start slgnal on the
followlng Lest signals:

1) Baaual

2; Steulated Loss of OFfsite Power

3) Simulated toss of Offiste Power In Conjunct lon
wilh an £SF actuation test signal

4} Ao (SF actuatlon test signal

2. o demonstrate on a simulated loss of offsite power
l{ the de-energlzation of the emergent y buses and
2) load shedding from the emergency boses .
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CATAWBA NUCLEAR STATION
UN'T \ APPROVED

APPROVED
SYSTEM VERIFICATION APPI'OVED
DATE
KD - Dlesel Generator Cooling Mater System REVISION

SYSH;M 'CHECKVO‘UT»” BaE _fif_“EOPEjiAU_Q!{l‘L _TESTS PERFORMANCE MONITORING PROGRAM

ALY abavws, computer palnls, anmunclating devices, and IP/L/A/1400/07A & O78 - Diese) Generator A & 1B Coaling 1. Jacket Mater Keep NHars P
bt bucks will be Jooped Chesbod and put In service Water System Cold Tunctlonal Test : '
or ey it bed AL ans truewent bl e Hibrated The - Bearing Temperatur:
shove will be dome mlbe bt il ew on Lurpoves * To verify proper operation of the following alarms: Discharge Pressure
calthmal on work regpaests {18 ‘Elamlp“u | eyel
Low Temp Jackes Water In Flutd Tomperaturs
Vertfy the operability of the fol lowing {ors) Low Temp Jackel Mater Out Vibrat bon

High Temp Jacket Water In Aams

A I bel Hater Keep Harm Poasp Wigh Tewmp Jacket Water Out
] Lac bt Hater Meates Low Press Jackel Mater KD Meat Fxchanger
Low Level Jackel Water

Mifferesilal tewper ateve (Tuby bde B Shell Sidve)
Rifferential Presome (Tube Side)

To verify the interlock between the Jacket Walter Keep Flow Rate (Bubse Side)

Warm Pump and the Jacket Water Keep Warm leater fauling 1 actos

1o verify the capability of the KD System to malntain
the Dlesel in a warm condition during Standby
operation
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CATAWBA NUCLEAR STATION
UNIT

SYSTEM VERIFICATION

LD - Diesel Generator Lube 0] System

PRECPERATIONAL TESTS

PERFORM

APFROVED <t fou
APPROVED (LS ‘s

o T >
APPROVED ALK At L7 7.
-

“h >

DATE
REVISION

'|I"’
(e
The

IPJV/A/VI00/00A & 018 -

Dlesel Generator YA & 18 Lube O1)
System Cold Funcilonal Test

>x~ To vertify proper operation of the following slares

Low Temp Labe O1) inlet
Low Temp Lube D11 Gutlet
High Temp Lube 011 Inlet
High Temp Lube 011 Outlet
High 2P Lube Filter
High AP Lube Strainer
! w Press Lube 011
Low Fress Turbo 011 Right Front
iow Press Turbo O01) Left Front
Low Lube Tank Leve’
To verify the interlock between the Pre
and the Lube 01} Sump Tank MHeater

Lube 011 Pump

1o verify the capability of the Lube O11 Sump Tank
Heater to maintalin the Jube ofl In & warm condition
during standby operation

fo verify the capability of the Pre-Lube 0!} Pump to
maintain pressure and supply sufficient Tube uil for
lubrication and cooling during standby operation

4

1 Pre-Lube O1) Pump
Bearing Temperature
Nischarge Precsme -
Lube OV} Sommp Tant I‘\vl
Vibration
Augrs

Lube O] Transfer Puy

Bearing Temper

Vibration

A s

Clean Lube 011 Tank Tran
Bearing Temperature
Vibration
Amprs

Used Lube il Tank 1.

Bearing Tengpe

Vibration

A"

Lube O} Heat £ xchanoe

Differentict Temporathve

f.-r‘i\pp y

1

RING PROGRAM
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UNIT APPROVED «“fCinnppa & </ A
APPROVED < e fled R 2 02
SYSTEM VERIFICATION APPROVED CrHe
DATE ‘ S
KD - Diesel Generator Cooling Mater System REVISION > : .

iae - ks 1

% 4 0 H
. d . -
SYSTEM CHECKOUT PREOPERATIONAL TESTS PERFORMANCE MONITORING PRQGRAM
g — - e
L mn e :
V.o ALl atarws, computer points, anmunclating devices, and TP/3/A/1400/07A & 078 - Diesel Generator 1A & 18 Cooling 1. Jacket Water Xeep Warw ,.'”‘.-_-" e £ ' .
Interlocks will be louped checked and put in service Water System Cold functional Test R .
or verified AL} insiveents will be calibrated. The Bearing ¥ stare B 264 :
above will be done unless documented on turnover * To verify proper operation of the following alarms: m“m':*',.':_"': ":_'.'!! Sl :
calibration worr requests.  (I8F) Standpipe Level ~° % .0 5 2
A. Low Yemp Jacket Water In Fluld Teeperature 140 073 .
2. Verify the operability of the following: (ors) B. Low Temp Jacket Water Out Vibwatlon q; Vg
C. Migh Temp Jacket Water in Pogrs . 5 (’ 4
A Jacket Mater Keep Warm Pusp D. Migh Teap Jacket Water Out - Sl S
B Jacket Waler Heater E. Low Press Jacket Water 2. KD Weat Fxchanger . A}" [ x
F. lLow Level Jacket Water T RS . g L
6. Aux Equip Not In Auto Different tal Lovperature (Thbe 140 £ Spel) Side)
Ditferential frp ? Wpbe Side)  »
* To verify the interlock between the Jacket Water Feep ||.~Fn:.|'e (;,,._:.' ‘:;:' ‘_ "S X o _
Warm Pump and the Jacket Water Keep Waim Meater, ? touling §actor A C R £ v
el :
* To verify the capabiiity of the KD System to maintain S %
the Diesel in & warm condition during Standby et
operation, | N
- AN
e
. B v
& T ORs A
,‘ e
."," " Ml s _.
i S 3 v
. & o .
-.o_._' .' ' ¢
:I :"' l. 'l
*5e B
..,'f:!- ' H '.- ;‘
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UNIT . arpnoven £ le 'L‘a'.ﬂi)‘/
AFPROVED < J‘-
SYSTEM VERIFICATION =

APPROVED = - -
DATE

V6 - Diesel Generator Starting Air System REVISION

SY?TfM HFCK”OUT PREOPFRATlONAL ESTS

| PERFORMANCE MONITORING PROGRAM

T.--__--"w—-n» T ——

- Diesel Generator IA & 18 Starting | |

| ALT alaves, computer points, anmclating devices, and

interlocks will be looped checked and put In service

or verified At trwmwents will be calibrated The
above will be done wiless de

IP/V/A/ 1450 /08A & 088 Starting Alr Compr

LSO A
Alr }S(vlv Cold Fun tlonal fest ' .

alibration work req

Verify the operabiiity

(0ps)

Cumented on Lurnover

* To verify proper operation of the following alarms:

K. fo verify that Starting Alr compressor 1AL (181)
sutomatically to saintaln adequate Starting

\
* 1o verify that Starting Air Compressor A2 {(1R2)
adequate Starting

A. low Press Starting Alr
8. Low Press Control Aly

operates
Air Tank AL (18Y) pressure

operates automatically to maintaln
Alr Tank 1A2 (1B2) pressure

Bearing Temperatwre
Discharge Pre-
Vidbration
A

e %

Starting Alr Dryers

Inlet Dewpoint

Dut let Dewpoint N

Tower Pressure .

Differential Vrescure,
.




in addition to any deficiency reports already provided to the NRC. summarize
and describe probiems encountered and resolved during installation and
preliminary operati:n of the DGs. ODuring this period, were any unusual or
abnormal operations observed such as excessive vibration, noise, etc., and
how were these conditions corrected? Provide a detailed summary of the
complete operating histories cf your DGs.

RESPONSE

With few exceptions, the problems encountered during testing and installation
could be classified as normal installation and testing problems; i.e.,
tightening leaks, correcting wiring discrepancies, and those associated with
general engine preparation to run. There are, however, certain exceptions to
the normal which have been documented under the NCI Program or repairs made via
the work request format.

They are chronologically
A. The 15

7
6678, 6
6690

flood of the D/G rooms documented by NCI's:
79, 6680, 6681, 6682, 6683, 6684, 6685, ,868.

9
6

, documented by NCI
2 787

X

The engine rebuild for piston skirt h treating
and supplemental work requests 784, 7 7

The generator brush rigging repair,

The tile in 1B generator documented
SD 413/414-83-14

Voltage regulator replacement work 1B reguest 1064 PRF
Governcr Resistor Box Replacement 1B work request 1324 PRF
Q. Right Bank Turbocharger Replacement 1B DG work request 1284 PRF

Also with regard to engine runs, vibration readings were taken both on the engines
and supporting pi g systems. Those readings which seemed high (excessive)

were forwarded to DukL Power Company's Design Engineering Department for
evalvation. At the presen. time, no axcessive readings have been found on the
engire. T here are, howelﬂr readings on the fuel oil and lube 0il piping

systems roqu ring evaluation by natbema’ cal modeling. From Lhese evaluations,
recommendations te resupport this piping will be made.

the Di Generatco ith both Transamerica
and Parsons Peeb] ] iC ducts representati

% N v ] g 1 ¢ / § * s e
JOr proo ¢ cuy g this




period. Duke Power personnel and the verdor represeitatives were
satisfied with the D/G performance.
»
7/83 - Initial testing of D/G Auxiliary Systems demonstrated all systems to
be operating satisfactorily.

8/83 - Ventilation System testing was conducted and final intake and exhaust
structure work was completed. D/G load sequencer testing began.
Problems were experienced with air leaks and debris in the pneumatic
control system of che D/G. During this time the Electrical Control
System had to be revised to allow proper field flashing and emergency
start logic.

9/83 - D/G Sequencer testing was completed after several electrical control
problems ccrrected. These problems were associated with the D/G
Sequencer Logic. D/G qualification testing began. Normal start,
fast start, controls, trips, and reliability testing was completed
with no discrepancies.

11/83- Simultaneous start testing of D/G 1A and D/G 1B was completed. Al]
fuel pumps and injoctors were removed, cleaned and rese*. Engine
exhaust temperatures were erratic. Several injectors were improperly
set. After this work was completed, the enjine temperatures returned
to normal.

01/84- During a recent endurance run, the following incidents were
encountered:

1) Fuel injection connector leak.

2) Turbocharger drip iine leak.

3) Turbocharger excessive bearing wear.
4) Minor crack in one cylinder head.

5) Turbocharger lube ¢il drain line leak.
6) Cracked push rod(s).

The following is a summary of D/G 1B's operating history:

10/83- After replacing the generator stator which was damaged by & metal
file, the initial start-up of the diesel generator was performed with
both TDI and Parsons Peebles/Electric Products representatives
present. Duke Power personnel and the vendor representatives were
satisfied with D/G performance. Initial testing of D/G Auxiliary
Systems demonstrated all systems to be operating satisfactorily. D,3
Load Sequencer testing completed.

11/83- D/G Qualification Testing began. Normal start, fast start, controls
and trips were completed with no discrepancies.

22/83- D/G Reliability Testing began. On start #31 the D/G tripped because
of iow pressure turbo oil. Further investigation revealed that the
right front turbochargsr bearing had failed. Replaced entire turbocharger.
keliability testing was completed with no discrepancies. Load
control difficulties were experienced when paralled to the system.
The problem was resolved by replacing the Governer Control Box.
Engine has 132 hours of documented run time.

In summary, it is Duke Powers position that none of the incidents have a
significant bearing on the actual reiiability of the diesel.

EL401140/16




9. Tabulate, compare and discuss differences in present actual DU loading to
estimated loads included in the procurement specifications. Iuentify the
magnitude of the increased load (if any) on the DGs and describe how the
increased loading affects the DG capability with rzgard to reserve margin.

RESPONSE

A comparison of actual DG ioading versus estimated loading included in the
procurement specification i  tabulated below.

Loss of Off-Site Power LOCA

tstimated Load Actual* Estimated Load Actual*
DG Rating (Proc. Spec.) Loading (Proc. Spec.) Loading
A 7000Kw 6306 5716 5421 5256
B 7000KW 6306 5284 5421 4706

*Connected load values are used with the exception of large motors in which
case actual load values are used.

As can be seen from this comparison, the actual loading is less than the
estimat:d lcading included in the procuremeni specification and is substantially
less than the diesel generator riting. This being the case, the reserve margin
is more than estimated at time of procurement.

EL401140/17




If DG loading has increased from that specified in the procurement specifi-
cations, has it been necessary to upgrade the standby DGs to meet the new
load requirements? If DG upgrading has been performed, provide a detail~d
description of the upgrading accomplished on vour DGs. What is the
revised manufacturer's rating for each upgraded unit for normal continuous
duty and short time overload conditions? Is the DG buil design margin
(after upgrading) still within the recommendations of IEEE S 3877 What
1s the reserve load carrying capability (margin) of

RESPONSE

the actual DG loading is 1 than the estimated loading included in the
procurement specification, upgrading the DG's has not been necessary.




In Tignt of the problems that have been identified to date with Delaval
diesels, aiscuss your plans to perform an internal visual inspection of

each standby DG with regard to potential crankshaft and/or web cracks as
identified at the Shoreham Station and provide a detailed discussion of

your plans to perform any non-destructive testing (NDT) such as dye penetrant
testing, etc., as deemed appropriate to assure absence of cracks at these
lucations or at any other locations where cracks may have been observed
Discuss schedules for such testing.

RESPONSE

The Catawba DSRV-16-4 diesel engines are of the "V" type design utilizing a one
piece alioy steel forged crankshaft having a main journal diameter of 13 inches
and a crankpin diameter of 13 inches, joined by crankwebs 25 inches in diameter
and 5-1/8 inches thick

The crankshafts for Catawba were tested according to Attachment 3.1 under
Question 3.

These are identical to the crankshafts used in MP&L's Grand Gulf Station diesels.

In light of the significantly longer operating hours on the Grand Gulf diesels
(1097 hours) and the recent dye penetrant examinations performed on these diesels
which revealed no problems, there is reasonable assurance the Catawba diesels
will not experience crankshaft problems.

Transamerica Delaval Inc., (TDI) has concluded the Shoreham R-48 crankshaft
failure was due to high cycle fatigue and that if the endurance limits of the
material har been slightly higher, or the applied loads slightly lower (2-3%),
the crankshaft failure would not have occurred.

Also, stress analysis performed by TDI demonstrates there is a substantial reduction
in stresces associated with the RV-16-4 crankshafts compared to the stresses
of the R-48 (11 inch) crankshaft.

Duke Power Company is performing a endurance run test u¢n the Catawba diesel
generator 1A which will expand the operating history to a minimum of 750 hours
of documented running time. (Reference: Duke Power Company, Catawba

Nuclear Station, Extended Operation Test of Diesel Generator 1A.) Additioral
test and inspections of the Catawba Unit 1 diesels will be performed as

part of the TDI Owners Group Program.

EL40114D/19




Justify that the standby DGs at your plant are sufficiently reliable that
there will be reasonable assurance that the facility can operate without
undue risk to the health and safety of the public.

tification should include, but not be Timited to, the following:
vality assurance program conducted by you during procurement, manu-
turing and receipt of your DGs, (2) your assessment of the TDI manu-
facturing process, inspection, and quality assurance program conducted
during manufacture of your DGs, (3) your assessment of TDI responsiveness
to problems that have occurred with your engines during installation and
preliminary ocperation including assessment of TD1 performance, (4) comparison
of your DGs with all other TDI emergency DG modeis now in vse or to be
used in other nuclear generating stations (and other non-nuclear facilities)
to show that the conditions and/or failure modes present at Shoreham wil)
not occur at your plant and at other nuclear plants; provide any supporting
information that may be obtained from non-nuclear installations (5)
independent review or verification of any TDI design calculations for
critical components of your DGs, and/or other means used to assure that
your DGs are designed to DEMA standards and applicable industry codes and
standards, and (6) your overall assessment of the DGs at your plant with
regard to TDI system design, operating experience to date, and system
dependability, availability and reliability to warrant operation of your
plant.




12.(1) "Your justification should include, but not be limited to the following:
(1) quality assurance program conducted by you during procurement, manu-
facturing and receipt of your DGs."

RESPONSE

The Duke Power Quality Assurance Program (Topical Report "Duke-1A") provided

for the identification of the applicable regulatory, design, anc quality require-
ments to be imposed on the supplier. The quality requirements impused included
the applicable portions of 10 CFR 50, Appendix B and the ANSI N45.2 standard,

as well as the identification of documentation to be provided by the seller,

subm ttal of a written description of the supplier's quality assurance program
far approval, and provided access to the suppliers' faciiity records for
inspection or audit.

Suppliers were evaluated prior tn award to assure that their quality assurance
gvogran and facilities would comply with the procurement document requirements.

hese evaluations were based on surveys, audits and the review and approval of
the suppliers documented quality programs.

The Duke Power Quality Assurance Program controls exercised during manufacturing
were accomplished through surveillance, re-evaluation, review of suppliers’
documents, and quality program audits.

Surveillance was performed at the supplier's facility to assure that materials,
equipment, and verification documents conformed to the selected requirements of
the procurement document. Surveillance consisted of reviewing and observing,
(at random and at selected stages of manufacture), the supplier's personnel,
material, equipment, processes, and tests performed. Reports were prepared
documenting surveillances performed, tests witnessed, discrepancies observed,
and corrective action taken.

Quality Assurance verification documents were reviewed for accuracy, completeness,
and conformance to procurement documents.

Nonconformances to procurement documents dispositioned by the supplier as
"repair" or "use-as-is" were submitted for Duke Power review and appre.al prior

to shipment.

The Quality Assurance Program defined the responsibilities for the inspection
of items and the associated quality verificaiion documents received the
jobsite. Items were examined upen receipt for identification, quantity,
damage, and presence of appropriate documentation.

Items identified as nonconforming upon receiving wers not released for installation
until authorized dispositions had been completed.

Inspection for identification and quantity consisted of checking identification
of the item, and records showing traceabilitv to the items.

In the application of the Duke Power QA program with respect to the procurement

of the diesel generators during the pre-award stage, TDI was evaluated based on
their QA program meeting the 1€ elements of 10CFR50, Appendix B; their past
performances in manufacturing diesel generators; and their technical qualification
in meeting the requirements of the procurement specification. After award, the

£L40114D/21



identified procedures. drawings and documents required by the procurement
specification were reviewed and approved prior to TDI implementation. These
are listed in Aitachment 12-1.

During the manufacturing of the diesel generators, Duke Power's control through
surveillance (as detailed in the response to Question 2) was exercised. In addition,
audits and evaluatien of TDI's Quality Assurance program and the implementing
procedures were performed prior to the stari of manufacturing, and then bi-annually
through the manufacturing of the diesel generators.

As earlier stated, Duke Power's Quality Assurance program defined the receiving
inspection. The characteristics checked at receiving inspection are detailed

in our repsonse to Question 2.

EL40114D/22



ATTACHMENT 12-1

Documentation Required From TDI

(Summary )
. Engineering Drawings, Diagrams and Data Sheets
. Manufacturing/QA/QC Procedures and Reports
. Testing Procedures and Reports
. Installation Drawings and Instructions

EL40114D/23



12(2) "Your justification should include, but not be limited to the following:
(2) your assesswent of the TDI manufacturing process, inspection, and
guality assurance program conducted during manufacture of your Ziesel
generators."

RESPONSE

It is Duke Power Company's assessment, based on our audit/survey and
surveillance program, that TDI's manufacturing process, inspection and Quality
Assurance Program was satisfactory during manufacturing of the Duke diesel
generators.

In verifying the implementation of TL.'s documents during surveys, audiis, and
surveillance, as described above, various noncompliances were identified
during surveiliance and audit activities. These noncompliunces were disclosed
in quality program implementation, compliance to the Duke Power procurement
specification, and compliance to TDI QC procedures. Some of these
noncompliances were resolved through TDI's disposition to rework. Other
noncompliances (thuse dispositioned repair, use-as-is or replace by TDI) were
submitted to Duk: Power f.r approval.

EL40114D/24



12(3) "Your assessment of TDI responsiveness Lo problems that have occurred
with your engines during installation and preliminary operation including
TDI performance."

RESPONSE

Throughout the installation anu ctartup period of the diesel generators, a TDI
representative participated in the installation and startup activities and
coordinat2d the resolutior to problems encountered during these activities.

TDI provisad engineering support services, as required, in an effective and
timely manner to support the installation and startup activities. Our assessment
of TDI's responsiveness to problems discovered during this period is that TDI

was cooperative in providing accurate resolutions in a timely manner.

EL40114D/25



12(4) "Comparisor of your diesel generators with all other TDI emergency
diesel generator models now in use or to be used in other nuclear
generating stations (and other non-nuclear facilities) to shuw that the
conditions and/or failure modes present at Shoreham will not occu: at
your plant and at other nuclear plants; provide any supporting informa-
tion that may be obtained from non-nucliear installations.”

RESPONSE

TDI diesel generators at San Onofre Unit 1, Grand Gulf Unit 1, Catawba, Commanche
Peak and Shoreham have operating time. Attachment 12(4)-1 lists operating
times for plants with TDI Mcde! DSRV-16-4 diese] generators.

While Grand Gulf has experienced various failures of TGl diesel generator
equipment, it's operating history shows a relatively high valid test reliability
(greater than 98%) for the TDI diesel generators (Reference: Reg Guide

1.108).

During the preoperational testing of the Catawba diese] jenerators (Reference
Question 7), valid test reliabilily has been high (100% for DG1A and DG1B).

In conversa.ions with perconnel at various nuclear facilities, we were informed
the TDI diesel generators were reliable. However, problems in various areas similar
to items reported in the responses to Questions 11, 14, and 15 were disclosed.

A summary of the evaiuvation of the Shoreham crankshaft failure on Grand Gulf

was transmitted to the XRC on October 14, 1983. This evaluation concluded

that, pending the results of the analysis underway at Shoreham to determine the
root cause of the crankshaft failure, there is reasonable assurance, due tn
design differences, the Grand Gulf Division I and II diesel generator crankshafts
will not fail in a mode similar to Shoreham. Since Catawba and Grand Gulf diesel
crankshafts are identical, Duke Power feels the same conclusions apply.

A significant number of contacts have been made with TDI, and all effort is
being made to cooperate in the exchange of information and resolution of
problems with TDI and .ther utility owners of TDI diesel generators. In
addition, a diesel ge.erator Technical Information Exchange meeting was held in
Atlanta, Georgia, on October 25, 1983. The purpo.: of the meeting was to
provide a forum for the exchange of diesel generator operational experiences,
reliability information and to find solutions to problems common to utility
owners. Fifty-nine utility, INPO and EPRI representatives were in attendance.
A diesel generator User's Group Steering Committee wac organized with the
intent of forming a Nuclear Task Action Committee to address utility diesel
generator reliability issues. The committee consists of representatives from
twelve utilities, of which ten are TDIl owners.

Duke Power Company is in the process of evaluating the 16 significant known

problems identified by the NRC and the owners group. This work is being
performed in conjunction with the owners group.
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UTILITY
Texas Utilities

Duke Power
CP&L
Cleveland
WPSS

Georgia Power
TVA

MP&L

NOTES: 1.

ATTACHMENT 12(4) - 1

A List of Plants With Delaval DSRV-16-4

DIESEL GENERATORS(?)

PLANT RUN_HOURS
Comanche Peak 100/each
Unit 1 (2 D/Gs)
Catawba 232 (1A) (3)
Unit 1 (2 D/Gs; 132 (1B) (3)
Shearon Harris 0
Perry 0
Unit 1 and 4 0
Vogtie e
Hartsville/ 0

Phipps Bend

Grand Gulf Unit 1(2) 1097
Division I 473
Division II

FUEL LOAD DATE

Early, 1984

may, 1984

June, 1965
December, 1984
1986 o~ later
1987

Indefinite

June 16, 1982

Data as of August, 1983, except Grand Gulf and Catawba

2. The data for Grand Gulf Unit 1 includes run hours for the test
that were performed by Delaval and Bechtel.

3. Hours actually documented - It is estimated that the Catawba
diesel 1A has 450 hours and diesel 1B has 250 hours of

operation.
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12(5) "Independent review or verification of any Transamerica DelLaval Inc.
(TDI) design calcuiations for critical components of your DG's, and/or
other means used to assure that your DG's are designed to DEMA standards
and applicable industry codes and standards."”

RESPONSE

No indepenuent review or verification has been made to date. However, Duke Power
is a participant in an independent review of major TDI diesel generator components
calculations, and operating experience in conjunction with other utilities

(Diesel Generator Owner's Group). This independent review will ensure that the
diese] components are designed to applicabie codes, standards and qualified for
their iriended service.
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12(6) "Your overall assessment of the DG's at your plant with regard to TDI
system design, operating experience to date, and system dependability,
availability and reliability to warrant operation of your plant.”

RESPONSE
Duke Power's assessment is summarized as follows:

1) The design of the TDI diesels at Catawba is different from the Shoreham
design [Reference the response to Questions 11 and 12(4)].

2) The Grand Gulf Division I and II engines run hours are higher tha. Shoreham
engines, and there are no indications of crankshaft failure (Reference the
response to Question 11). Catawba's diesels are basically the same as the
Grand Gulf diesels.

3 /.5 part of other preventive maintenance actions, the Catawba 1A, 1B, 2A &
2B diesel generator crankshafts were visually inspected during piston skirt
removal/reinstallation. No deficiencies were noted which could be related
to possible crankshaft or other torsional component failures.

4) Industry standards and codes have been properly appliea in the design,
manufacturing, and reliability testing of the diesel generators. Duke Power's
QA program was effectively applied to verify the vendor's QA/QC program
[Reference the response to Question 12(1)].

5) Shop testing met the qualification reguirements of Regulatory Guide 1.9
and IEEE Std. 387 (Reference the response to Question 7).

6) The design ratings of the diesels provide adequate margin with respect to
connected loads (Reference the response to Question 9).

7) The problems that iiave been indentified to dete have been corrected. When
3 problem occurred on one diesel generator, the other diesel generators
were evaluated for preventive/corrective actions for that probiem.
(Reference the response to Question 8.)

It is Duke Power's opinion, the Catawba emergency power sunnly system is dependable
and provides reasonable assurance that the Catawba Nuclear Station can be operated,
and will continu? to operate, without undue risk to the health and safety of

the public.
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13. Provide a tabulation of the number of times (including each date of
occurrence) voltage was lost at the emergency hus(es) requiring operation
of the DG(s) including a brief description of each incident. In the above
tabulation, also identify the loss of emergency bus voltage due to loss of
off-site power.

RESPONSE

Since the Unit 1 D/G's have been placed in operation there has been only one
occurrence of undervoltage requiring operation of the D/G's. During this
period, D/G 1A was removed from serv.ce for construction and maintenance
activities.

This undervoltage occurred on Wednesday, December 21, 1983 at 2135 hours. The
Moser, pole type electrical tower adjacent to the switchyard fell causing a
fault on the yellow bus.

A11 the breakers (PCB 25, 26, 27, 28, 29, 30) on the Moser incoming lines were
closed allowing power to be supplied to both the Yellow and Red Buses. Unit 1
was in its second phase of Hot Functional Testing.

Icy conditions on the 21st day of December generated greater lsads on the
incoming Moser lines. In addition, there was an apparent large crack in the
base of the pole that had gone undetected. With these conditions existing,
the stresses applied to the pole compounded causing it to fall. During this
failure, faults occurred on the Moser lines and the Yellow Bus.

The plant's 22KV Bus received & undervoltage alarms in a & second span. The
longest undervoltage alarm lasted 0.191 seconds. During this time the
sequencer initiated a diesel start. The sequencer never started load
shedding, nor did it load the diesel.

This event posed no threat to the safety and health of the general public due
to the following reasons:

1. Catawba was in Hot Functional Testing
2. The unstable supply of powur to the. 22KV Bus lasted only 6 seconds.

3. The Diesel Generator started and was in standby, if needed to supply
power to the essential loads.
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14. Shoreham has identified connecting rod bearing materials are not in
accordance with design specifications on their engines. This condition
may also exist on all other TDI diesels. Provide assurance that correct
bearing design and materials have been used in your engines. Should you
find that improper bearings have been used in your diesels, state how and
when you propose to cor-ect this problem.

RESPONSE

Connecting Rod bearings used in the Catawba diesels are of the correct design
as specified by Transamerica DeLaval Inc. (TDI). Bearing material control is
provided through TDI by mecans of material test reports from the bearing casting
vendor. Material test reports were reviewed by the Duke Power Company Quality

Assuranca Department.

The bearing design used on the Shoreham diesels is different frc. the bearing
design used for Catawba. Thz original connecting rods used in the Shoreham
diesels have a 1/4 by 45 degree chamber at the bore ends. This allowed the
bearing ends to overhang and be unsupported by the connecting rods. The
Catawba diesels use connecting roas which have a 1/16 by 45 degree chamber at
the bore ends. inis eliminates the unsupported bearing ends and the bearing

are fully supported.

There are no reported bearing problems on the DSRV-16-4 engines that are in
operation. TDl states t.at this bearing design has provided excellent service
for almost 30 years. (See Attachment 14-i for TDI bearing history.)

Therefore, Duke Power feels the bearing design and materials used are adequate and
satisfactory for the Catawba diesels.

£L40114D/31



TDI Bearing History
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15. Most of the piston skirts in the Shoreham diesels were cracked. Because
of a common cylinder design for all TDI diesels, it is presumed that this
condition potentially exists on all other TDI ciesels. Discuss your
plans, including internal inspection or other means to determine the
potential or actual existence of such cracking. In your response, indicate
whether the design and materials are identical to those in the Shoreham
units; if not, identify differences. Identify any corrective actions you
have taken to date or plan to take.

The staff understands that TDI has a piston design modification to correct
the above problem. Are you aware of this anc has TDI transmitted this
service information to you?

RESPONSE

Based on information obtained from Transamerica Delaval Inc., (TDI) the piston
shirts used in the Shoreham diesel is a modified "AF" design while the skirts
at Catawba are of the "AN" design. (Reference to Attachment 15-1

which is a response from TDI that covers history and modifications of their
piston design.)

A1l piston skirts at Catawba have been removed, inspected and where applicable,
returned to TDI for proper heat treating, stress rzlieving and machining. This
work is complete for all the Catawba diesels.

Duke Power is aware of the new "AE" piston design and also that TDI considers both
the "AE" and the "AN" pistons properiy stress relieved to be suitable for use at
the power ratings for which they were furnished.

Since all the "AN" piston skirts at Catawba have been properly stress relieved
and since this type skirt has accumulated in excess of 2,760,000 hours (Reference
Attachment 15-1) of service operation in other applications without significant
problems, Duke Power Company feels that these skirts are suitable for application
in the Catawba diesels.
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karich, Manager, Customer Service

T4

A1l "Enterprise” FR-4 series engines have been furnished with a3 two-piece
siston (refer to figure 1). The two-piece piston design incorporates a cast
stee)l piston cCrown attached to a cast nodular 1ron piston skirt Dy means of
four studs, This piston desion has evolved through design improvesents since
it's inception in 1967 to incorpurate chanoes for nigher reliability and less
cost ly manufacture. The specific changes will be discussed later as they relate
to nuclear installations. First it is worthwhile to discuss the concepts benind
a two-plece design.

A review of the gynamic and thermal loads 1imposec on tne piston reveals
tne following:

s gas oressure loacings 1650 psi1g maximum firing pressures. Tne
pressure oderates on 17 inch diameter surface resulting :in a

L
~f 275,002 pourcs.
inertia ‘orces of 85, 0@ pourcs.

snermal loacs on tne piston Crown because 1t's upoer surfaces
.see s cnarge air (as low as €@ degrees F) and peawx combustion
superasures (thousands of cegrees F).

"3 crsesower ratings of engines increasec in the mi0 19€0's Transamerica
Je.aval -tner mecium Soeec oCiesel engine manufacturers were forced to
adancon . wiger style singie piece PiIston cdesign. The two piece piston

rnavrert . netter eguisoed to ceal with higher tnermal inouts of hign B*
ecause 1t al'ows thermal growtn of tne crown without tne Crowr Lrow

4

sercing stresses in tne s«rt. The two oiece piston cesign 1§ a
*

cuiaJec

o hancle tne nigher pressure anc inertia 1oacings of ¢
“oreseliwer engines.

& ~sview of tne cast steel crown used oy TD]l snows as tnin a section
sMicKness as DOSsiDle consistent with required strength to »provice good
cooiing. The piston Ccrown cooling system consists oftwo partially fillec o1l
-mamoeres "A" an¢ “B", snhown in Figure 1, which are irte~connected by lube o1l
transfer holes. The outer cooling cavity *N* axtends up close to the crown
comoustion champer surface to provide an effective heat cdam to retarc heat
transfer to the ring oelt area. A e e

The nodular iron sxirt we use passed through several design cnhanges anc
wiii be 4*ne subject of part of our ciscussion. Tne following icentifies anc
describes several gesign i1terations of the piston skirts:

“"AF " Tistons, refer to igure Z.

was Suspiied in tne LILCO/Snorenam, Soutnern Califormia

Snofre ard Mig Soutn Energy/Granc 5ulf engines.




Tae 3iston uses gf sonerical washers on the four stude wnilh attacn the Crowr
to thne s«aart. neSe SONeriCa. wasSners are reguireo to provice joint fiexidility
are worwes extremelvy well wnen properly marwfactured, TDI procurec tne
sonerica. wasner from a “commercial’ source. Unfortunately, as suppliec, tnese
washere provec to have inconsistent Suzlity and large ang unacceptadie
variations in heat treatment and manufacturing tolerances. As a result, & small
number of the washers failed in service, resulting in piston crown separation.
Ore such separation socurred in & Brand Gulf urit during fielo testing. To
scive the soherical washer problem, TD! elected to modify the design to
iricorzorate the use of a “full stack® Belleville washer arravgement. TDI issuec
8.1.M, 324 to recommend the wodification for existing “AF" skirts to the
Bellevill@ wasner counfiguration, The wmodified "AF" skirt becomes an “AGN" “old
style” skirt and is shown in Figure 3. Two hundred fifty two "AF" style skirts
nave peen mogified. The 22 modified "AF" skirts have accumulated in excess of
1,772,002 nours of operation without a failure attridutaple to cesign.

Durirzs fielc testing several "AF" modified skirts at LILCO were founc
y 4 - Tave .in@ar 1ncications anc ore was foung to nave & Crack near a stuc bore.
This cracx fincing i1s tne reason for cur 1OCFRZ1 letter of Novemper 1€, 1383,
AT %A18 writing, four (4) sxirts have deen examined at Grand Guif wnere linear
casting i1ncications were fourc on two (2) sxirts, The 1ngications were €asi.y
removet Dy Lignt gringing anc asclisning. There 1s adsolutely no evidence of any
Crac~s wict e2:n

LANEar Lncications snould not pe ta<en ligntly, MNowever thney shoulc
not e regarcec as “failures” 1noiscriminately. ingications may be casting
surface .morefections, SCratcnes, Or macnining marxs, They could confritute to
7 igue rracrs ang snoulc tnerefore bDe testec Dy grincing Or DolisSMIng

Mera.ly fa:v rSiCations are not cracx contridutors ang tArough experience

ay de .ef. as foung, Overly zealous inspection with very sensitive instrumernts
often misieac ore to assume there are Cracxs wnere rone exist.

. ALl ‘& style Distor sKkirts were cast using tne foliowing neat
trestment.,

A. =eat to 1752 cegrees 7. (near tne upper criticai temderature) for
Tours. Normalized (air cooled) in stiil air. Result: a pearlit)
structure anc 122,000 ps: tensile strengtn.

B. Re-heat to 1250 degrees (sligntly below the lower critical
temperature) for 3 hours and cool in still air. This is a tempering
process used to produce the desired ductility in the nodular iron,

€. "AN" old style, refer to Figure 3.

This 1s tne skirt des.ign used in all other TD] nuclear standby diesel

ergires except the recent SMUD and CPAl. sngines which use the current AE
sxirts.

Tae "GN" swirt 1s almost i10entical to the modifies "AF" swirt with tne full
stack PBelleville wasner configuration. The pori.orns of the casting wnich were
MACHLNCEE out of thne “AF" to waxe a Pelleville style )oint have peen removag
from tne casting by mogifying tne core. -




operation on the i & rpm, anc 302 omeod.

The "RE style s«irt 1s inte-changeable witn existing R-4 piston crowns

AnC reguires only minor narcware changes.
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SPHERICA.

STYLE

\\*"‘"&‘//

FuLL srtack
BELLVILLE STYLE

] _/
SKIRT

53-320-04- AF

03-141-02 -AN

(

LD STYLE - mMADE FROM
53- 541.02 -AN CASTI~NG)




PISTON COMPARISONS

SPHERICAL WASHER 03-140-04-AF
TTYLE

FULL STACK

BE(LY
Lwvreeg SITCS 03-341-02 -AN (OLD STYLE - MADE FROM
O3- 84/-02 AN CASTING)




l6. What maintenance and/or operating practices have you develcped to assure
optimum reljability of vour diesel generators at vour plant?

RESPONSE

The operations practices developed to assure reliability of the D/G's a
Catawba can be broken i.te two sections; daily inspections activities ¢
and supporting equipme.t and a monthiy periodic test

During the daily inspection the operator will perform the following once

day or more frequently if necessary.

1. Drain starting air low point drains

2. Check engine and supporting systems for leaks

3. Check oil level in the governor, generator pedestal bearing, lube 0il sump
tank, and fuel oil da, tank

4, Verify operation of the turbocharger lube oil drip system

5 Note D/G panel conditions

Status of the diesel availability due to valve and breaker alignment is maintained
in the Diesel Generator Operation Procedure OP/1/A/G350/02 (Attachment 16-1)

Monthly test activitiec in the draft technical specifications are covered by
pe~iodic test PT/1/A/4350/06 4160 Essential Power System Test (Attachment 16-2)
Preventive maintenance activities for the diese] generators will be governed by
PT/0/A/4350/13. While this periodic test is still under development, it will

be based on the TDl suggested maintenance schedule as described in Volume 1
Section 5-B th-u 5-B-7 of the Delaval Instruction Manual, and accumulated
experience on diesel engines from military and nuclear applications. (Marked

up version Attachment 16-3). Support System Preventative Maintenance Procedures
are in developwent or review at the present timc, and will follow manufacturers'
recommendations.

Preventative Mainterance Programs developed to date are:

PMIG 94: D/G Fuel 0i) System

PMIG 98: D/G Starting Air Compressors
PM16 99: D/G Starting Air Dryers

PM16 100: D/G Fuel 0il Recirc. Pump

Under development or planned to be developed are PM Programs for

D/G Lube 011 System

D/G Combustion Air and Exhaust System
0/G Cooling Water System

D/G Engine

D/C Gererator

D/G Control System
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FUuLL STACK
BELLVILLE STYLE ) ( NEW STYLE - MACE FROM
03-24/-08-AF CASTING)

e STACK S KIRT et
BELLVILLE STYLE 02-341-04-AF
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AP A SETR TS
AlLiIAVY

DUKE POWER C
ATAWBA NUCLEAK
4160 ESSEN:IAL POWER
PURPOSE

The purpose of this test is

to verify the capability of placing the 41450V
Essential Switchgear ontc eir

h standby power sources.

REFERENCES
4160V Essential Auxiliary Power System Description CN
OP/1/A/6350/02 (Diesel Generator Operation)
OP/0/A/6350/10 (Operation of Station Breakers an¢ Discomnects)

Catawba FSAR Section 8.3

TIME REQUIRED

- Manpower

Three Operators

Four Hours
Frequency

Each Refueling Outage

PREREQUISITES

N e

TEST EQUIPMENT

5.1 Rack-out wrench

LIMITS AND PRECAUTIONS

When transporting breakers from cubicle to cubicle, care must be
taken to prevent damage of electrical contacts.

At least one offsite AC power source shall be ope

times; otherwise, all operations iavolving core
positive reactivity changes must be suspended




UNIT STATUS (Complete and
The unit is in Mode
Diesel Generator 1A s iliaries are operable fo

Liesel Generator 1B and its auxiliaries are operable for Section 12.3

PREREQUISITE SYSTEr CONDITIONS (Complete and sign off in Enclosure 13.1

8 Auxiliary Transformer 1ATC is energized and is supplying 4160V
Switchgear 1ETA.

Auxiliary Transformer 1ATD is energized and is supplying 4160V
Switchgear 1ETB

Auxiliary Transformers SATA and SATB are not being used Lo supply
Unit #2 4160V Switchgear 2ETA or 2FTB.

Y

TEST METHOIL

6.1 Initially, the 4.16KV Switchgear is being supplied by its normal
6.9KV/4. 10KV Transformer. The Diesel Generator is started and
paralleled to the 4.16KV Switchgear The normal supply is removed
and the standby supply it paralleled with the Diesel Generator and
closed onto the &4.16KV Switchgear. The &4.16KV Switchgear 1ETA
(1ETE) normal breaker and the 4.16KV Switchgear 1ETA (1ETB) standby
breaker cubicles utilize the same breaker. These breakers must be
physically moved and place? in the correct cubicle to perform this
test on Essential Power Train 1A (1B). The standby supply is then
removed and the normal supply is paralleled with the Diesel Gemerator
and closed onto the 4.16KV Switchgear. The Diesel Generator is then
removed from service.

DATA REQUIRFD

10.1 Enclosure 13.] completed

ACCEPTANCE CRITERIA

Verify the capability of placing the 4160V Essential Switchgear
1ETA and 1ETB on their respective standby power sources by
completing Sectiorn 12.2 and 12.3 of PT/1/A/4350/06 as applicable.

Any discrepancy notcd during the performance of this test which does
: k ) a p ‘

not keep the test from meeting the acceptance criteria shall be

given to the Shift Supervisor for evaluation.

Any discrepancy which keeps the test from meeting the acceptance
criteria will be listed on a Procedure Discrepancy Process Record
showing the corrective action taken.

If the acceptasce criteria is not met, the Licensing and Projects
Engineer shall be notified immediately for determination of
reportability.




pos_tioning and Diesel
Control Board.

Verify trat Se tioms 4. 3% are signed o©
complete on Enclosure

Sections 12.2 and 12.3 are independent of each othe
can be run in any sequence

4.16KV Essential Power Trai

Startup Diesel ( or 1A and load per
OP/1/A/6350/0 )ies erator Operation

ETA
48

(pr‘u' 11A~4 (‘OK‘\' XFMR
The racking-in/out of all breakers shall be in

accordance with OP/0/A/6350/10 (Operation of
Station Breakers and Disconnects).

Rackout 1ETA-3 (ETA NORM FDR FRM ATC).
Transfer 1ETA-3 (4.16KV SWGR 1ETA Norm Incoming
Bkr) to the 1ETA-4 (4.16KV SWGR 1ETA Stdby Bkr)

cubicle.

Rack-in 1ETA-4 (ETA ALT FDR FRM SATA).

Verify SATA energized.

Parallel acrecsc and c..se 1tTA-4 (ETA ALT FDR
FRM SATA).

Diesel Generator to minimum load per
02 (Diesel Generator Operation) fo
to allow transformer heating to settle

out.

Increase n the Diesel Generator per
OP/1/A/6350/02 (Diesel Generator Operation

(ETA
1ETA-« (ETA

Transfer 1ETA-4 (ET X FRM SATA) to
L}AE‘ :ETA.‘.‘ (E?A‘




Daie
Time/Ipitials
Rack=-in 1ETA-3 (ETA NORM FDR FRM
%

Closed 1TA-4 (4KV Xfmr 1ATC Fdr

Parallel across and close iETA-3

FRM ATC)

Shutdown Diesel Generator 1A
(Diesel Generator Operation

Essentizl Power Train 1B

Startup Diesel Generator 1B and lcad per
OP/1/4/6350/02 (Diesel Geperator Operatior

v

When the Diesel Generator has assumed bus 1ETE
loads, open 1ETB-3 (ETE NORM FDR FRM ATD).

Open 1TD-4 (4KV XFMR 1ATD FDR)

The racking-in/out of all breakers shall be in
ccordaace with OP/0/A/6350/10 (Operation of

Station Breakers and Disconnects).

Rackout 1ETB-3 (ETBE NORM FDR FRM ATD

Transfer 1ETB-3 (ETB NORM FDR FRM ATD) to
1ETB-4 (ETB ALT FDR FRM SATB) cubicle

Rack-in 1ETB-4 (ETB ALT FDR FRM SATB).
Verify SATB energized

Parallel across and close 1ETB-4 (ETEB ALT FOR
FRM SATB).

Unload the Diesel Gemerator to minimum load per
OP/1/A/6350/02 (Diesel Generator Operation) for
15 minutes to allow transformer heating to sett'e
out.

Increase load uva the Diesel Gemerator per
OP/1/A/6350/02 (Diesel Generator Operationm).

Open 1ETB-4 (ETB ALT FDR FRM SATB)
Rackout 1ETB-4 (ETB ALT FDR FRM SATE

Transfer 1ETB-4 (ETB ALT FDR FRM SATB) to
the 1ETB-3 (ETB NORM FDR FRM ATC) cub




Parallel acros

FRM ATD).

Shutdown Diesel Generator 1E
(D.esel Generator Operation)
closure 13.1 and submit PT/1
t Supervisor.

ENCLOSURES




UKE POWER COMPANY
CATAWBA NUCLEAR STATION
ESSENTIAL POWER SYSTEM TEST

PT/1/A/4350/0¢
DATA SHEET
ENCLOSURE 13

B3
.

Operator Performing
(Signature/Initials

est

Section 4.0 Complete

b

Section Complete

Section 8.0 Complete

Date/Time Completed

TEST COMPLETED WITH

No Discrepancies

Discrepancy Sheet Attached

Reviewed by

Unit Supervisor
(Signature)




URPOSE

Define the operations covered by this periodic test

FERENCES

Guidelines used to establish this periodic test procedure.

IME REQUIRED

Manpower

Minioum number required to complete test.

Estimate
Frequency
33 Ensures periodic testing duriug normal shutdown when the

aux loads fed from the 4.16 KV essential switchgear are
de-energized.

TEST EQUIPMENT

5 rovides tool to accomplish task.

LIMITS AND PRECAUTIONS

Electrical rontacts are easily damaged and can prevent racking in
breaker

6.2 Ensures an available power source exists for emergency use.

UNIT STATUS

Provides a condition when aux
swiltchgear are de-energized.
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CONDITIONS

normal operating condition
SATA or SATB provides availability
when the normal station aux transforme
TEST METHOIL

Provides method in which the test vill be conducted

Provide data needed st accomplishment

ACCEPTANCE CRITERIA

1

11.1 Provides minimum acceptable standa:
PROCEDURE
Standard statement per Operations Management Procedure 4-1.
States which traip is to be tested.
Provide standby power for
Place 1ETA loads on D/G.
Provide for removal of 1ETA-3 Bkr

Bkr must be removed and placed in 1ETA-4 Bkr cubicle.

Provide for transfer of load from D/G to SATA
Place 1ETA load orn SATA.
on D/G 1A te allow for rem

1ETA-4 Bkr must be removed and placed in 1ETA-3
cubicle

Frovide for normal power to 1ET

Freovide for shutdown of D/G 1A.
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12.3 States which train is to be tested.

12,
12.
12.

12.3.
12.

12.
12.

12.

12.

12

12.

12

12.

3.
3.

w

w

W w w ww

1

.10=

312

3.
% R

3.

13.0 ENCLOSURES

13.1

13-
15

16

Provide standby power to 1ETB.
Place 'ETB loads on D/G.
Provide for removal of 1ETB-3 Bkr.

1ETA-3 Bkr must be removed and placed in 1ETA-4 Bkr
cubicle.

Provide for transfer of load from D/G 1B to SATB.
Place 1ETE loads on SATE.

Place 1ETB load on D/G 1B to allow for removal of 1ETB-4
Bkr.

1ETB-4 Bkr must be removed and placed in 1EGB-3 Bkr
cubicle.

Provide for rormal power to 1ETB.

Provide for shutdown of D/G 1B.

Provide permanent record.
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OP/1/A/6350/02

DUKE POWER COMPANY
CATAWBA NUCLEAR STATION
DIESEL GENERATOR OPERATION

1.0 PURPOSE

The purpose of this procedure is to outline the operation of the Emergency
Diesels in the following modes:

3.0 Diesel Alignment for ES Actuation

4.0 Tocal Diesel Startup and Shutdown

5.0 Remote Diesel Scartup and Shutdown

6.0 Emergency Stop

7.0 Removing and Returning Diesel Generator From Service

8.0 Purging Diesel Bvildings

9.0 Shutdovr of the Niesel Generatc: After an Automutic Stact

2.0 CAUTIONS

2.1 The Diesel Ganeratct should be operatec it > 3500 KW (50% of rated
lead) for a minimum of thirty (30) minutes after it has accumulated
four (4) hours of nc load/light load operation. The D/G log should
be reviewed prior to operating the d‘esel to ensure that this

guideline is followed.
2.2 Maximum exhaust temperature on Turbochargers is 1200 Neg. F.

2.3 Lube oil and cooling water at the engine outlets shculd be
cpproximately 150 Deg. F while the engine is shutdown.

2.4 Sctarting the D/G will trip the fuel o0il recirs pump if rumning and
block it from starting until the D/G is shutdewn.
3.0 DI ALI FOR_ES ACTUATION
Date
Time/Initial

3.1 Initial Conditions

R 3 O ¢ The Zlectrical Distribulion Lineup has been completed per
OP/1/A/6350/01 (Normal Power Checklist),
3.3.2 Nuclear Service Water Syster in operaticn per

OP/0/A/6400/06C (Nuclear Service Water),

. ———



ery Charger is in operation per
Diesel Auxiliary Power Svstex

Diesel Generator Fuel 0il System in normal alignment per

OP/1/4/6550/01 (Diesel Generator Fuel 0il System Operation

Diesel Generator Lube 0il System in normal alignment per
OP/1/4/6250/02 (Diesel Generator Lube 0il System

Procedure

3.2.1 Diesel Generator
Complete or rerify plete valve lineup and
independent +$ Enclosures 10.1

and 10.2.

Complete ES Checklist
verification per Inclosurss

Diesel Generator 13:
Complete or complete valve lineup and
independent ication per Enclosures 10.3 and

10.4,

independent verification

completicn

L STANTU® AND SHUTDOWN

efer to Enclosure 10.12 for comple

riae
- «-4d0

ranning

jverspeec




TMATTTS A DITTIRALTINS MTROrT PNTDATAR DAM mraer e
REMOVING AND RETURNING DIEZSEL GENER ! ROM SE°.

Vel

Refer to En._.osu 0.13 s ] ) of this section

ITRATIS PTTEDT
P.. GING u-..SL..

Refer to Enclosure 4 completion of

GENERATOR AFTER AN AUTOMATIC

AVGAAL LV

9.

Diesel Generator is in operation and was started ov
an automatic signal

Te shutdown the Diesel
Eunclosure 16.11 (Local

Step 4.2.15.

Diesel Generator
(Remote Diese.

14 Valve Checklist
1A Independent Verific

Valve Checklist

Independent Verification Valve Checklist

Independent Verification Checklist

Checklist For ES ¢
Independent Verifi Checklist
Operating Parame:t
Jperating Paraueters

Local D

Remcte




DIESEL GENERATOR OPERATION
Form 18768 (RB-81) OP/1/A/6350/02
D/G 1A VALVE CHECKLIST

ENCLOSURE 10.1

VALVENO VALVE NAME

14 N -4 Dorrps -
1A D/G STARTING AIR

Air Aftercocler 1Al

Tok X-C D

1VG-4

1VG-96

1VG-98 ing Purge

Tank 1A2 Inlet

1

1A2 Drain




The major difference petween the "AEY ang tne early "AN" sxirte 1s
heat treating processes Uusec. A numper of "AN" sxirts cast Detween
jate 1579 were heat treatec by heating to 175@ cegrees F for 3 hours anc tner
nermalized in forcegd draft air to produce the desired nominal 109,000 ps:
tensile strength iron, These skirts were not tempered.

At that time, keel blocks of the normalized nodular iron were tested ano
found to have the desired physical properties including ductility. From cur
siston performance experience we had no reason T2 suspect there would be
resicual stresses of any significant magnitude present in the non temperec
castings. 20/20 hingsight has proven this judgewment to be correct for most, but
not all pistons. This 1s supported by tne fact hat there are 1374 "AN" pistons
i the field which have accumulatec in excess of 2,760,000 hours of service
without significant problems, Unfortunately, a small percentage of these
ner=temperes "AN" piston skirts have “ailecd in cceration. Failure analysis
cetermines She oresence of resigual stresses of sufficient magrituoe to
sontrisute to premature failure. Furtner examination showed tne orevious!
\dandoned temper process oroviced a necessar) siress relief benefit to tne
ai1gton s<irt casting. Therefore, the temper or Siress relieving orocess 1$s
appliec to | podular iron Diston swirt castings. There have Deen nc reportec
fail =% "AN" piston skirts having proper stiress relief arng oprocer
mach i

TD! consicers both the “AE" anc tne olc style "AN" pi=ton svirts, as
"erein cescribed, to be sui:tadble for use at t

were furrisned. This contention 1S SuDdortec Oy the historical cata on tne
sperating "istory of Lotn 2iston swirt configuraticons.

ne power ratings for wnhnich tney

New Style, Refer to Figure 4,
Toig S«<irt is machirned from the mew “AE" style s«irt casting Dut &
u=ilizes tne full stacx Belleviile wasner arrangement and was usec on ine
Rarcno Seco units, and the CPEL units,

These sxirts are neat treate’ , proguce s:iress relievec 103,202 osi
tors:.e strengtn nodular i1ron,

The fuli stack Belleville arrangement was retained because at tne time of
suilding we nad not acquired sufficient field experience on the "nalf stacx”
"AE" configuration.

4. "RE", Refer to Figure 5.

This is the latest R-4 piston skirt design. The design incorporates the
<riowlecdge we have gained through our field experience on the R-+ series engine
as well as from our uprated R-5 series engine, Just concluging research
deve.opment testing.

All "AE" sxirts are heat treatec to produce stress relieved 130, 200 os:
temsile strengtn nocular 1iron. surcessful ooerating experience with tre “RE
sxirts i1ncluces a lE cylinoer R=e urat ratec 7000 «w, 452 rpm, 225 omeo wnic”

s“as accumu.atec over 7022 nours of operation without a prodiem, ano 6867 nours
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. DIESEL GENERATOR OPERATION Page of &
Form 1B76% (R8-B1) OP/1/4/6350/02
D/G 1A VALVE CHECKLIST
ENCLOSURE 10.1
VE NO. , v
VAL %D VALVE NAME POSITION INITIAL
|
[ | | |
12D~1 1A D/G Engine Crankcase Vent Drip Leg DB | Tarottled i
' e i
| | |
s+ D/G COOLING WATER . f |
‘ |
1KD+«5 D/G Eng Driven Jacket Water Circ Pump 1A Suc: DB ! Open !
! !
1KD-7 D/G Eng Driven Jacket Water Circ Pump 1A Disch DB Open | :
| |
1KD-12 D/C Eng Lube 0il Cooler 14 Ou:let: DB Qpen J
| l
1KD-12 D/G Eng Lube 0il Coolar 1A Inlet DB Open |
| |
1XD-15 D/G Eng Jacket Water Standpipe 1A Draia DB Clesed
|
1KD-2 D/G Eng Jacket Wawter Keep Warm Puzp 1A Suct DB Open
iRD -4 D/G Eng Jack Water Keep Warm Pump 14 Disch DB Open
1KD-9 D/G Eng Jacket Water Cocler 1A Inlet DB Ooen
{
|
|
1XKD-10 D/G Eng Jacker Water Cocler 1A Ourlet DB opern |
M 3 ~ - n ~ -
1KD-11 D/G Eng Jacket Water Coolar 1A Drain DB Clesed |
—— !
1KD-33 D/G Eng Jacket Water Cooler 1A Vent DB Closed !
|
1KD-1 D/G Eng Jacket Water Standpipe 1A Fill 3 Closed |
|
|
1KD~14 D/G Eng Lube 0i! Cooler 1A Drzin DB Closed |
|
i
1KD-31 D/G EZng Lube 0il Cocler 1A Drain DB Closeg !
| 1KD-35 D/G 1A Eng Jacket Water S:andpipe Drain DB Closed | |
D/G 1A Eng Drivem Jacket water Cire Puap ! I
1KD-36 Suct Vent DB Closed ‘
'
D/G 1A Eng Driven Jucket Water Cire Pump ! '
1RD-37 Disch Dm DB Closed | ,
: w—




PATATTND A Ty RATTON

GENERATOR CPEM‘.u.
‘Form 18768 (R8-81) OP/1/A/6350/02
1 VALVE CHECKLIST

BT A %

- »
:-.\ la‘L‘SLM‘ V. 4

VALVE NO VALVE NAME

1 "
vackKet

-

Lube 0il Clr

To D/G 14 Engine Lube 0i. Clr Vent

Clng Water Inlet Vent

Supply D/G 1A Left Bank Inter Clr Vent Closed

To D Eng Jacket Water Standpipe Vent Closed

Eng Jacket Water Standpipe Drn Closed |

1A Eng Driven Jacket Wtr Circ p Disch ) Closed

Eng 1A Jacket Drai Closed

Eng 1A Jacket \ i Closed |

D/G Keep Warz Pamp

Jacket Wtr S/Pipe

Jacket Wt

Jarket

Containment Dike Den




DIESEL GENERATOR OPERATION
OP/1/4/6350/02
D/G 1A VALVE CHECKLIST

ENCLOSURZ 10.1

‘Form 18768 (RB-81)

o b VALVE NAME POSITION

wil

INITIAL

—

Jacketr Wt Tank Inl Closed |

Jacket

XD Chew Pot Feeder A

Chem Pot Feeder A




DIESEL GENERATCR OPERATION Page 1 of 1
.Form 18768 (R8-81) OP/1/4/6350/02
D/G 1A INDEPENDENT VF-IFICATION VALVE CHECKLIST
ENCLOSURE 10.2

~
-
2
-
*
-

.
VALVE NO VALVE NAME POSITION

14 D/G STARTING AIR

Starting Air T

Starting Air

1A D/G COOLING WATER

Driven Jacket Water

Jacket Water Ci i 1A Disch

Lube 0il Cooler

Lube 0il Cocler

Jacket Water Standpipe 1A Drain

Jacket Water Cooler

Cocler




ATPRET APNFBAT ADERATTAN
DIESEL GENERAL OPERATIO

. Form 18768 (R8-81) OP/1/A/€350/02

D/G 1B VALVE CHECKLIST

ENCLOSURE 10.3

VALVE NO. VALVE NAME FOSITION INITIAL

I~ eenT '\~

-~
v WV eANe

Eng Jacket Water Standpipe

Eng Jacket Water Keep Warm

Water Keep Warm

Jacket Water

Water Cooler

Jacket Water

Lube Oil Cooler 1B Inle:

Lube 0il Cooler 1B OQOutl

Jacket Water Standpipe

Lube




DIZSEL GENERAL OPERATION

. Forn 15768 (R39) OP/1/A/6350/02
D/G 1B VALVE CHECKLIST
ENCLOSURE 10

S S —

B
.o

VALVE NO

VALVE NAME POSIT!ON

Eng Lube 0il Clr Vent

Closed |

To D/G 1B Left Bank Inter Clr V

-
-

Supply Vent

To D/G 1B Engine Lube 0il Cl

-
-

Jacket

Closed

Eng 1B Jacket

Closed !

Eng 1B Jacket

Closed




.Form 8768 (R8-81)

VALVE MO,

DIESEL GENZRAL OPERATION
OP/1/4/6350/02

D/G 1B VALVE CHECKLIST
ENCLOSURE 10.3

VALVE NAME POSITION

INITIAL

1B Starting Air Tnk X-Conn Drn Clused

Starting Air Dryer 131 Purge Iscl

1B Starting Air Tank X-Conn Drm

Starting

Startirg

tarting Aftercooler 1R2

Startinz Al < Purge

Tank 1B2

Tank 1BE2




DIESEL GENERATOR OPERATION Page 1 of
, Form 18768 (RB-81) OP/1/A/6350/02
D/G 1E INDEPENDENT VERIFICATION VALVE CHECKLIST
ENCLOSURE 10.4

-~

VALVE NO. VALVE NAME

POSITION iNITIAL
1% D/G COQLING W

ING WATER

Uriven Jacket Water

Jacke: Water Cooler

Jacke: Water Cooler

Driven Jacket Water

Lube 0il Cooler 1B inlet

Lube 0il Cocler 1B Outlet

Jacket Water Standpipe 1

B Drain

1B D/G STARTING




DIESZL GENERATOR OPERATION
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ENCLOSUKE 10.

The following checklist
desired sequence.

Check
(Tank
or verify clesed the following breaker:

(Piesel Building Normal Ventilation Heater 14)

-
Close or
(D/G Eng
181, 1A2 Diesel Generator

pesicion (as indicated on
Panel).

1A Diesel Bldg. normal 't fan running (as indicated on
Diesel Bldg 1A Vent Contrel Pane!l).

D/G Engine Jacket Water Standpipe Watar level to
level indication (as indicated by gauge locat
LD
Power Switch on both 1A Starting Air Solencid Panels is On.

Check governor oil level to be at cr above the line on
the sightglass.

C
[

0
[
1]
o
“

closed the following breakers on 1EMYE:

ngine Jacket Keep Warm Pump M
1 Generator Jacket Water Heater
Engine Prelube 0il Pump
Engine Lube O.. Transfer Pump Motor 14
Sump Tank Heater 1A
r Motor 1Al
Compressor Hotor
om Sump Pump Moto
rator Vent Fan

vent

e o
=.:

- b
»w e w
s

P

-
o e 000 0
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® o ® ®» 0 1
e

pe
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DO OO0 00 00O
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Time

Date
e "
Initial

410N

D/G 1A Rocom Sump Pumps 141 ané 142 in operation per
OP/1/4/6500/05 (Diesel Generator Rooms Sump Syst

Check generator bearing oil level.
Check ftarting Air Pressures (4
250 psig (gauges on D/E Control
Check control pressure at 60 psig (gauge on D/E Control
Panel 14).
Fower on (as

/C Controul power on (as indic v D/ Panel

r
1Y

Mode Select Switch in Reset pesition (lockout relay on D/
ay
- )

Control Panel 1A not tripped

Jacket Water Pump and Heater in Auto (as indicated on D
Control Panel 14).

Lube 0i
Contro

il Pump and Heater in Auto (as indicated on D E
1 Panel 14).

Check Fuel 0il Day Tank level at > 3/4 on level indication

(gauge on D/E Control Panel 14).

Lube 0il Sump
(gauge on D/E ©

1A Synchroscope select e:
indicated cn D/G Contr

s enOw
exp. maintained at approxiwately 150°F
v .:':; Chart Recorder or Temp Scanner on

Jacket ©
anel 1A

at
:ndica: ed
Control P

Lube 0il temp. maintained at approximately
indicated by Strip Chart Recorder or Temp
o - .

“ontrel Panel A

14
ia).

/T

\




TECDT ATUTDATAD ADED AT AN
DIZSSEL GENERATOR OPERATION
# . crIn
OP/1/A/635C/02
INDEPENDENT VERIT™CA™ O
i

MULSTSNULNL VERLTI L VALLUN

AT -~

e - o
ENCLOSURE 10.6

The following checklist items may be
desired sequence.

Check level in 1A
gal (Tank 14l > 90

Tanks

Close or verify closed the following breaker:

MM - FO2E (Diesel Buildirg Normal

Diesel Generator
pos tion (as in é on
Panel).

1A Diesel Bldg. normal £ : (as indicated on
Diesel Elidg

Chack D/G En ) ] Standpipe Water level

¥
> 1/2 on lev ' ' ( indicated by gauge located
on standpipe).

Power Switch on both

oil t : above the

Close or verify closed the

‘G Engine Jacket Keep Warm
Diesel Generatcr Jacket Ware
1 Gen Engin: Prelube
Gen Engine Lube 0il
Gen : Lube 0il
ir Compres
-

i R B B B B )

LWL P -

¥
> UODOOW > O

s

OO0 0D0DO0DO0O00 OO0 OO

“rf *x) *rf vy
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Page 2 of 2

DIZSEL GENERATCR OPERATION
OP/1/A/6350/02 -

D/G 14 INDEPENDENT VERIFICATION CHECKLIST FOR ES ACTUATION

Date
Time/Initial

11.

12.

PRI

13.

14,

16.

ir.

i8.

19.

20.

21.

ENCLOSURE 10.6

D/G 1A Roow Sump Pumps 1Al and 142 in operation per
OP/1/A/6500/05 (Diesel Generator Rooms Sump System).

Check generator bearing oil level.

Check Starting Air Pressures (4 total) at approximately
250 psig (gauges on D/E Contrcl Panel 14).

Check control pressure at 60 psig (gauge on D/E Control
Panel 14).

A/C Control power on (as indicated on D/E Control Panel 14).

D/C Control power on (as indicated on D/E Control Panel 14).

Mode Select Switch in Reset position (lockout relay on D/E
Control Panel 1A not tripped).

Jacket Water Pump and Heater in Auto (as indicated on D/E
Control Panel 14).

Lube 0il Pump and Heater in Auto (as indicated oo D/E
Control Panel 1A).

Check Fuel 0il Day Tank level at > 3/% on level indicaticn
(gauge on N/E Control Panel 14).

Check Diesel Lube 0il Sump Tank level to be 2 3/4 on lavel
indication (gauge on D/E Control Panel 14).

D/G 1A Synchroscope selector switch is in the 0ff position
(as indicated on D/G Control Panel 14).

Jacket Water temp. maintained at apprcximately 150°F (as
indicated by Strip Chart Recorder or Temp Scamner on D/G
Control Panel 14).

Lube 0il temp. maintained st approxi.ately 150°F (as
indicated by Strip Chart Recorder or Temp Scamner on
Control Panel 1A).

-
D/G



OPERATION
02
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avivaliJn

The following checklist items may b

desired sequence.

in 1B D/G Fuel
90%, Tank 1B2

Close or verify closed 1 ) 3 supply
(D/G Eag Fuel 0il Day Tan

Close or verify closed the following breaker:
IMXZ - FOSB (Diesel Buildiig Normal Ventilation Heater iB)

181, 132 Diesel Generator Bldg. vent fans in "AUTH"
position (as indicated on Diesel Bldg 1B Vent Centrol
Panel).

13 Diesel Bldg. normal vent fan running (as indicated on
Diesel Eldg 1B Vent Control Panel).

heck D/G Engine Jacket Water Standpipe Water level o be
2 1/2 on ievel indication (as indicated by gauge located
on standripe).
T er Pump

[SSes) :

rans
e

™ &
indicated on Diese

Power Switch on both 1B Starting

Check governor oil level to above the line on
the sightglass.

R s

fy closed the following breakers on 1EINZ:

D/G Engine Jacket: Keep Warm Pump Motor 1B
Diesel Generator Jacket Water Heater 1B
Diesel Gen Engine Prelube 0il Pump Motor 1
Diesel Gen Engine Lube 0il Transfer Pump
Diesel Gen Engine Lube 0il Sump Tank H
Diesel Starting Air Compressor Motor

3 pe
(S

N
.

Diesel Starting Air Compresscr Motor
Diesel G Room Sump
Diecel ild Generator V

WWwwrPpMmnM

T Owm O w

DO COO0O0Q0OOOO
£
2~

Diesel il i# Generator
Diesel
Diesel

w) '] *v) *uf *vf Px) tr) te) ey txj by vy

O o0
W s Wi
5 01 D>
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D/G 1B CH ) ACTUATION
Date
Time/Initial

G 1B Room Su umps 1Bl and 1B2 in cperation per
/1/A/6500/ 4 Generator Rooms Sump System).

D/
op

Check generator bearing oil level.

Check Starting Air P

250 psig (gauges on

Check control pressure

Panel 1B).

A/C Control power on
/-

/C Control power onm ( d E

Mode Select Switch in Reset position (leockout relay o
Control Panel 1B not tripped).

Tacl Vater Pu i Hear im Aus ( indicar ~
Jacket Water Pump and Heater in Auto (as indicated on
Control Panel 13).

and

i8).

Check Fuel 0il Day Tank level at
(gauge cr D/E Control Panel 1B
Check Diesel Lube ¢ Sump Tank level to be > 3/
indication (gauge on D/E Control Panel 1B).
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DIESEL GENERATOR OPERATION
OP/1/A4/6350/02
D/G 1B INDEPENDENT VERIFICATION CHECRLIST FOR ES ACTUATION
ENCLOSURE 10.8

Daze
Time/Initial

NOTE: The following checklist items may be verified in any
desirea sequence.

1. Check level in 1B D/G Fuel 0il Stor Tanks to be > 82 068 gzal
(Taok 1B1 > 90%, Tank 1B2 > 90%).

2. Close or verify closed 1ERPD BKR 21 power supply to 1FD-62
(D/G Eng Fuel 0il Day Tank 1B Fill).

3. Close or verify closed tha following breaser:
1MXZ - FO5B (Diesel Building Normal Ventilation Heater 1B8)
4. 1Bl1, 1B2 Diesel Generator Bldg. vent fans in "AUTO"
position (as indicated on Diesel Bldg 13 Ven: Control
Panel).

3. 1B Diesel Bldg. normal vent fan running (as indicated on
Diesel Bldg 1B Vent Contrel Panel).

6. Check D/G Engine Jacket Water Standpipe Water level to be
2 1/2 on level indication (as indicated by gauge located
cn standpipe).

7. LD Transfer Pump 1B switch is in the Stop position (as
indicated on Diesel Engine 1B LD Transfer Pump Loc Box).

8. Power Switcn on both 1B Starting Air Solenoid Panels is On.

9. Check governmor oil level to be a: or above the line on
the sightglass.

Sileaba

10. Close or verify closed the following breakers on 1EMXTF:

FO1D - D/G Engine Jacket Keep Warm Pump Motor 1B

FO2A - Diesel Generator Jacke: Water Heater 1B

FO2B - Diesel Gen Engine Prelube 0il Pump Motor 13

FO2C - Diesel Gen Engine Lube 0il Transfer Pump Motor 13
FO2D - Diesel Gen Engine Lube Cil Sump Tank Heater 1B
FO3B - Diesel Starting Air Compresso. Motor 1Bl

FO3C - Diesel Starting Air Compressor Motor 1B2

FO3D - Diesel Generator Room Sump Pump Motor 182

FOsA - Diesel Building Generator Vent Fan Motor 1Bl
FOSA - Diesel Building Generator Vent Fan Motor 132
FOSE - Diesel Generator Roozr Sump Pump Motor 1E1

FOSF

Diesel Generator Space Feater 13




Date
Time/Initial

D/G 1B Room Sump Pumps 1Bl and 1B2 in operatiocn per
0?/1/A/6500/05 (Diesel Generator Rooms Sump System).

Check generator bearing oil level.

Check Starting Air Pressures (4 total) at approximately
250 psig (gauges on D/E Control Panel 1B).

Check control pressure at 60 psig (gauge on D/E Control
Panel 1B).

A/C Control power on (as indicated on D/E Control Panel

D/C Control power on (as indicate

Mode Select Switch in Reset position
Contrcl Panel 1B not tripped).
Jacket Water Pump and Heacer in ) ( indicated on

Control Panel 1B).

"/
V-

Lube 0il Pump and Au ( indicated on D/E
Control Panel 1B).

Check Fuel 0il Day Tank level a

(gauge on D/E Control Panel 1B).
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CP/1/A/6350/02
D/G 1A OPERATING PARAMETERS

ST AR &
ENCLOSURE 10.9

o B o

- §

Crlinder Exhaust Temp

=

o =N

Generator Stator Temp.

. A

M

Engine Lube 0il Temp

Crankcase Vacuum
Lube

Lube

Fuel

Fuel 0il Pressure
Jackat Cooling Water
Jacket Cooling Water

Control Air Pressure

Smoke from Stack

*Room temperature can be read on
ngine Control Panel. Note that
converted to °C.




DIESEL GENERATOR OPERATION
OP/1/4/%350/02
D/G 1B OPERATING PARAMETERS

ENCLOSURE 10.10

400°
Cylinder Exhaus: Temp. o

Te 1999

- - rem®
Room Temp < 122°F (50°C
. S~
then Stator Temp < (95°C +

Room Temp*)
T: « °aade

- o~ =n®

if Room Temp > 122 (20
1 ~ « i<}

then Stator Temp < 125°C

!y
~Yy
“w/)y

Engine Lube 0il Temp. 170°F - 180°F
Crankcase Vacuum

Lube 0il Fiiver AP

Lube 0il Pressure

Fuel 0il

Fuel Q0il Pressure

Jacket Cooling Water

Jacket Cooling Watar

Control Air Pressure

Lute 0il at Turbocharger

Manifold Air Pressure with lcad.

Color of Smoke from Stack after initial star:.

ese

*Room temperature can be read on the thermometer located beind the
Engine Ceontrol Panel. Nots that this temperature is given in °F

.
i
in anc

converted to °C.




OPERATION

IPTR
Viedal vl

——
SHUTDOWN

Procedure

L.

onditions

is aligned per

Diesel Generato
ES Actuation).

Alignmeut for E

r
S

Lube o0il temperature and je
~ 150 Deg. F.

The Control Rocom has been informed that
the Diesel is being performed.

a Local Start

he Diesel Generator being started locally is

-

Obtiin key for Manual
Supervisor.

If permissible, roll the

starting. If not, proceed
This step should be performe
starts where time permits.
emergency situations due
Step is pr.uiarily a pre-star

8
life.

-

lest Start Key Swi

- - &
-wieil L

Depress "MAINTENANCE" pushbutton on Local
Control Panel and C 1 Room. Note
annunciator F/3 rn to Operational ¥

fy the diese




L GENZRATOR QPERATION
OP 1/4/€350/02
CAL DIESEL STARTUP AND

Ty -
CLOSURE 10.11

£ liquid has been
the source mus:
roceeding.

Mode Selector Switch (Lockout
place Diesel in "OPERATIONAL" mode.

Transfer starting coatrol to the local sentrol panel:

s@s el If possible, have the Control Room Operator place
the "REMOTE/LOCAL" pushburton in the Control
Room in the LOCAL position.

an emergency or

and the above st

a tuate the
Station

On Local Engine Control Panel, place kKey in the Manual Test
Start Switch and © to the "START" position (this switch
will spring retumn the "OFF" po

ition
&.2:.3:3 nsure

the associated D

/G 1A Hx Inlet)
‘G 1B Hx Inlet)

ifnicreases

Ensure D/G Engine | T 21 : —_—
u

©il pressure and the

Ensure the Diesel Gen. Engine Driven Cool

water Pump increases water pressure and
Jacket Keep Warm Pump stops

Ensure Shutdown System Active
Engine Control Panel

-
el

Just Gevernor

mCvVe S.--..
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. ' DIESEL GENERATOR OPERATION Page 3 of
OP/1/4/6350/02
LOCAL DIESEL STARTUP AND SHUTDOWN
ENCLOSURE 10.11
Date
Time/Initials

6.2.9 Have the Control Room Operator notify Area Dispatcher of
Unit coming on the line.

4.2.10 With the Syncnroscope rotating siowly in the "Fast”
direction, and the pointer approaching vertical position,
but within 5 min. before vertical position, clese the
Generator Breaker.

4.2.11 Increase generator load ("Speed Control”) to 1750 RW while
adjusting voltage ("Voltage Conzrol™) to maintain ~ 0.38

lagging power factor.
6.2.12 Turn off Synchroscope.

6.2.13 During D/G operation, check the parameters on Enclosure
10.9 for D/G 1A and Enclosure 10.10 for D/G 13 against
normal operating values.

4.2.14 Increase generator load ("Speed Control") to desired

agount while adjusting voitage ("Voltage Control") to

maintain ~ 0.98 lagging power factor.

NOTE: The Diesel is now in operation. The following steps
should be performed when it is desired to shutdswn the
diesel locally.

NOTE: If the Diesel Generator was started by an automatic signal
and it is desired to shutdown the diesel locally, proceed
with Step 4.2.15.

4.2.15 Verify ancther power source is available to the 4160 vole
bus.

4.2.16 Have the Contrel Room Operator notify Area Dispatcher of
pending shutdown of D/G unit.

6.2.17 If the normal and alternate feeder breakers are cpen,
proceed to step 4.2.18. If eithar the normal or alternate
feeder breakers is closed, proceed to step 4.2.21.

(5]

.18 Tura or Synchroscope.

'
LB

]

39 Adjust D/G speed such that the Synchroscope is moving
slowly in the fast direction. As the indicator reaches
5 min. befere vertical position, tlose the normal or
alt .rnate breaker.

4

(]
"
o

Turn off the Synchroscope.

“.2.21 Reduce D/C load to 200 KW and ~ 0 VARS, then trip the
D/G breaker.

]

®.2.22 aAllow Diesel to idle unloaded untzil jacket water

and lubricating oil temperatures are ~ 160 Deg. F.




Date
Time/Initials

4.2,

&.2.

24

DIESEL GENERATOR OPERATION Page 4 of §
OP/1/4/6350/02
LOCAL DIESEL STARTUP AND SHUTDOWN
ENCLOSURE 10.11

Depress the "STOF" pushbutton on the Local D/E Control
Panel and remove the key from the Manual Test Start Rey
Switch.

Ensure the following occurs when the diesel stops:

- 4.2.24.1 The associated D/G Hx Inlet closes:

IRN-2324 (D/G 1A Hx Inlet)
1RN-292B (D/G 1B Hx Inlet)

4.2.26.2 Prelube oil pump starts.
4.2.264.3 Jacket Keep Warm pump starts.

Have the Control Room Operator place D/G contrel im REMOTE
position on IMC1l.

Start the Diesel Building Normal Vent Fan 14 (1B).

I: the D/G was in operation for > 1 hour, drain any
accumulated water from the Fuel 0il Day Tank by performing
the following steps:

Repeat Steps 4.2.27.1 through 4.2.27.5 until the drained
fuel oil is free of water.

4.2.27.1 Place & coatainer at the applicable D/G Fuel 0il
Day Tank Drain OQutle:.

4.2.27.2 Slowly open the appropriate drain valve to £ill
the container:

1FD-24 (D/G Eng Fuel 0il Day Tak 1A Drain)
IFD-64 (D/G Eng Fuel 0il Day Tak 1B Drain)

4.2.27.3 Close the appropriate drain valve:

1FD-24 (D,G Eng Fuel 0il Day Tnk 1A Drain)
sFD-64 (D/G Eng Fuel 0il Day Tnk 1B Drain)

h.2.

F)
~1

-4 Inspe~t the container for water.

4.2.

[ ]
i

.5 Dump container contents in waste oil drum.

Complete IS Checklist and independent verification per
Enclosures 10.5 and 10.6 for D/G 1A or Enclosure 10.7 and
10.8 for D/G 13.

Place the ES Checklist and rhe IV Checklist in the Conzrol
Copy Folder and route the cutdated enclosures with this
enclosire.



DIESEL GENERATOR OPERATION
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ENCLOSURE 10.11

Return the key for vhe Manu
Shift Supervisor

The Diesel Generator is now aligned
(D

iesel Alignment for ES Actuatien

(SR e




DIESZL GENERATOR OPERATION Page 1 of 4
OP/1/4/6350/02
REMOTE DIESEL STARTUP AND SHUTDOWN
ENCLOSURE 10.12

5.0 REMOTE DIESEL STARTUP AND SHUTDOWN

Date

Time/Initials

5.1 1Imitial Conditions

- P

5.3:3

3.

5.
Procedure
¥

1.2

1.3

-
-

1

Diesel Generator is aligned per Section 3.0 (Diesel
Alignment for ES Actuation).

Lube oil temperaturc and jacket water temperature are
~ 130 Deg. F.

The Diesel Generator beinz started remotely is

If permissible, roll the diesel with air prior to starting.
1f not, proceed tc Step 5.2.2.

NOTE: This step should be performed during routine
tests and starts where time permits. It will be
eliminated during emergency situations 4-: .o
the nature of cthe start. This step is primarily
% pre-start check to help prolong engine life.

5.2.1.1 Depress "MAINTENANCE" pushbutton en Local D/E
Control Panel and Control Room simultaneously.
Note annunciator indicating system's mode.

5.2.1.2 Open indica:or cocks on all cylinder heads.

n
"
-
w

Depress "ENGINE ROLL" pushbutton on Local D/E
Control Panel. Allow engine to crank for at
least twe revolutions, then release pushbuttor.

5.2.1.4 Inspect all indicator cocks. If liquid has been
ejected from any of the cocks, the source must
be found and corrected before proceeding.

3.2+1.5 Close indicator cocks.

5.2.1.6 Reset Mcde Selector Switch (Lockout Relay at O, %
Control Panel) to place Diesel in OPERATIONAL “ode.



DEMATT NTE
ek Mas

* AQITDT
ENCLOSURE

foymsagrvmes ;v mmmy v 3 1 . 1 - o —
=M > A » -~ - N~ ¥ t} =
REMOIL/LOCAL " switch on 1MCll in the REMOTE

"

Depress "ON" pushbutton, insure the Engine starts by noting
that the Diesel Running Status light is illuminated.

Dispatch an operator to emsure that the associated D/G Hx
Inlet opens:

1RN-232A (D/G Hx 1
1RN-292B (D/G Hx 1

Ensure the Prelube 0il Pump and Jacket Keep Warm Pump stop

Adjust D/G voltage ("D/G 1 Volt Adjust") to 4160V.

Turn orn D/G Synchroscope.

al.ow tThe
'

"FAST" direztiosn.

- ety , ",
Adjust Govermor ( D/G 1A/ to
Lc

Synchroscope to move s

Adjust Voltage ("D/G 1B V to allow Generator
Vo..age to | lightly ! ‘ Voltage.

the lirc

- < - . Tem y vomt?

ting slowly in the AST
approaching the vert

utes before the verti

ical
a

/G operation, check tae paramete
n/e .

D/G 1A and Enclosure 10
1 operating values.
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ancther power source is available tc the
Notify Area Dispatcher of pending shutdown of D/G

If the normal and alternate incomi feed breakers are
pen, proceec to step 5.2.19. I itl e normal or
alternate Feeder breakers

Turn on Synchroscope.

Adjust D/G speed such that the Sychroscope is moving
slowly in the "FAST" direction. As the indicator reaches

5 min. before vertical position, close the normal or
alternate incoming breaker.

Turn off the Synchroscope.

Reduce D/G load to 200 KV
breaker.

Allow Diesel
temperatures
are ~ 160 Deg.

Depress D/G "OFF" pushbu

Ensure the followinz occurs when

Operators as necessary.

-

s L The associated D/G Hx Inlet

1R

-

1RN-2324 (D/G 1
-
D

1RN-2928
Prelube 0il Pump
+2.25.3 Jacket Keep Warm

Have an operator star:t the
1A (1B).

1f the D/G was in
dccumulated water

the following steps:

Repeat

sJdel oi




DIESEL GENERATCR OPERATION
OP/1/A/6350/02
REMOTE DIESEL STARTUP AND
ENCLOSURE 10.12
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Slowly open the
the container:

Close the appropriate drain valve:

- { e
1¥D-24 (D/G

/G Day Tak 14
1FD-64 (D/G E Fuel 1 Day Tnk 1B

4 = 3
Inspect th

Complete ES Checklis
Enclosures 10.5 and
10.8 for D/G 1B

ace the ES Ci i th
opy Folder
nclosure.

- .
+¥v LDEeCK.llsST

outdated enclosures

he Diesel C:inerat
iesel Alignment

A
(
\




DIESEL RATICON

REMOVING AND RETURNING DIESEL GENERATOR
FROM SERVICZ

ENCLOSURE 10.13

4 \JE

7.0 REMOV1.iG AND RETURNING DIESEL GENZRATOR FROM

Date
- G
Jlme/initials

Conditions

Diesel Generator aligned per Section 3.0 (Diesel Alignment
For ES Actuation)

Unit Supervisor's permission has been obtained to remove
Diesel from service.

The Diesel Generator being removed from service is

R

rocecure

" g omply with action statements of Tech Spec 3.8.1.1 and
3:8:1.2

“-e

the

-
-
TTY & ATV A
. 0 afd

If D/G 1A is to be removed from service, transfe
power supply for essential MCC 1EMXG from 1

per OP/1/A/6350/05 (Alternate A/C Power Socurces) providad
that D/G 24 is operable.

£
-

v
4
E

D/G 1B is to be removed from service, verify that
ssential MCC 2EMXH ‘is receiving power from 2ELXE.
Depress "MAINTENANCE" pushbuttoms on Local D/E

Panel and in the Control Room on IMC-1l simultaneocuslv

The D/G is now out of service. The following step will
return the D/G teo servic

Manually reset the "MODE S WITCH" (Lockout Relay
located on the Local

1A is being returned tc service,
for essential MCC 1EMXG from

PN

/6350/05 (Alternate A/C Power

service and
supply

OP/2/4/653




Date
Time/Initials

7.2.8

DIESEL GENERATOR OPERATION Page 2 of 2
OP/1/A/6350/02
REMOVING AND RETURNING DIESEL GENERATOR
FROM SERVICE
ENCLOSURE 10.13

Complete ES Checklist and independent verification per
Eaclosures 10.5 and 10.6 for D/G 1A or Enclosures 10.7 and
10.8 for D/G 1B.

Place the ES Checklist and the IV Checklist in the Control
Copy Folder and route the outdated enclosures with this
enclosure.

The Diesel Generator is now aligned per Section 3.0
(Diesel Alignment For ES Actuation).
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Diesel Building Ventilation Systenm
losure 10.5 for 1A and/or Enclosure

The Diesel Gemerator Building being purged

On Diesel Building 1A \

place Diesel Engine Roo (1B) in "“START"
This will stop the Normal Vent

Diesel Building Generator Vent

Place Diesel Building 1A (1B) Dampers "MIN POSITION
CONTROL SWITCH" in "ON" and set RHEOSTAT to 20
milliamperes.

When purging is complete, place Diesel Building
. " ‘-ﬁ\ "
purge controls in "STOP".

Start the Diesel Building Normal Vent Fan 1A (1B).

Diesel Buil
normal




17. Wnat surveillance practices in addition to those required by plant te
specifications have you instituted to assure optimum reliability cf y
diesel gcnerators at your plant?

Duke Power has (and will) develop surveillance practices in addition to those

in the Technical Specifications. This additional surveillance wil' be implemented

under the Prevenative Maintenance Program and the Chemistry Sampling Program.

1 Vibration readings of the D/G and Support Systems will be taken semi-annually
under Prevenative Maintenance.
2 Lube 011 spectrographic analysis will initially be done quarterly, under

the Chemistry Sampling Program. (Reference Attachment 17-1)
addition to the monthly sampling of the lube oil for viscosi

). This is in
and percent water under ‘hemistry Procedure CP/0/A/8100/23, 2

Y, hewt No.

v
4 anc 25.

Fue!

01l ing will be done every two (2) months under chemist
cp/C/A/810

] ry procedaure
10, 24, and 26 for specific gravity, v«scoc ty, and water

'sediment.

Performance
the Technica

ivities are more adequate than those committed to in

— N
I

EL40114D/34
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