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DELAVAL DIESEL GENERATOR EVALUATION
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1. Provide a copy of the procurement specifications to which the standby
diesel. generators (DG) were ordered.

RESPONSE

Copies of the original bid specification (Specification CNS-1301.00-00-0002
Rev. 0) and the current specification (Specification CNS-1301.00-00-0002 Rev 3)
are provided as Attachments 1-1 and 1-2 to this response.
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STATE OF NORTH CAROLINA

COUNTY OF HECKLENBURG
.

AFF1 DAVIT

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

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

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

3 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.

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

.

Affiant

{
-

.. . .

'Swor6,to and (ubscribed before me this the
4th day of-Apr.II,1975

2
- .

y$ $)-
Notary fublic
My Commission Expires: 4/24/78

.
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| VERIFICATION OF SPECIFICATION

r
#

Station and Unit Number: / dsu;b Nye /ru 5 & f ;,_, //m ,% 1 2.

tit 1e of Specification: [];rst { [/r,* h|t A r,ers_o hw a /)nh
d

..

.

File Number: [/[ /3d [ . O d - 2.
Revision:

This document specifies . Items related to nuclear safety. In accordance with
established procedures, its quality has been assured. Signatures certify that
the above specification was originated, checked, approved and inspected (or
waived) as noted below:

Prepared By: MM Date: #/$M4 D
!

Checked By: 4/'l Y Date |U/5 fyb WV' '/nff
Date: /, ' 7//fr- M27[j'Approved By: -

-

/ yr< -

7 yu-

,
inspection Waived By: Date:

Intpection Waived For: ELECTRICAL MECHANICAL civil

inspected By: .h,Od_ M Date: /p- 3 76 3-25-75-

/d -3 N M -/ 7 5Inspected By: *m 4 Date:s

/*[9,/'dy [27[,,7W e:DIVISION QUALITY ASSURANC
- , <

**********************e *** .***********************************************
'

OR ASME CODE ITEMS)
.

e

Division Date:
Design Engineering Department

This is to certify that the above specification has been reviewed by me, the
undersigned, and is correct, complete, and in compliance with 1971 Edition of
ASME Code, Section *lli, Paragraph NA-3250.

(SEAL) SIGNATURE:

NAME:
Registered Professional Engineer

.

F State & No.

.

Form 301.2 Rev. 1'
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SPECIFICATION No. CNS-1301.00-2,
.

* "' September 23, 1974e.

.

r

DUKE POWER COMPANY
DIESEL ELECTRIC GENERATING UNITS

1. GENERAL
,

1.1 Scope: This specification covers the manufacture and uelivery of:
four (4) 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.

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
Contractor - Persoa or corporation to whom work

is awarded
Bidder - Person or corporati.on who responds to

purchaser's Inqui ry
Responsible Engineer - The Engineer designated as

responsible for a particular piece of equipment.

1.4 Codes or Standards: The equipment specified is to be in accordance

e4 with the latest applicable standards of ANSI, IEEE and NEMA as listed
below. In the event of conflict with any requi rement of this specifi-
cation, this specification will take precedence. In addition..the
Bidder should notify the Owner per Section 14.

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

1.4.2 ANSI C50.12 - Requirements of Salient Pole Synchronous Generators
and Condensers. 1965

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

.

1.4.4 IEEE 43 - Recommended Practice for Testing insulation Resistance
~

of Rotating Machines. 1971 (Also ANSI C50.22-1972)

1.4.5 IEEE 51 - Guide Principles for Dielectric Tests.1955

1.4.6 lEEE 115 - Test Procedures for Synchronous Machines.1965

1.4.7 IEEE 275 - Test Procedure for Evaluation of Systems of insulating
Material for Electric Machinery Employing Form Wound Pre-insulated
Stator Colls.1972

r

_ - _ - _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ _ _ _ - _ _ .
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1.4.8 IEEE 308 - IEEE Criteria for Class IE Electrical Systems for
Nuclear Power Generatir.g Stations. 1971

1.4.9 IEEE 323 - General Guide for , Qualifying Class 1 Electric Equip-
ment for Nuclear Power Generating Stations. 1971

1.4.10 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

|

1,4.11 IEEE 112A - Test Procedure for Polyphase Induction Motors and
Generato rs , 1964

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

1.4.13 IEEE STD 387 - 1972 - IEEE Trial - Use Standard: Criteria for
Diesel Generator Units Applied as Standby Power Supplies for
Nuclear Power Generating Stations.1972.

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

-s

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

1.4.16 Section lil, Class 3 of ASME Boller and Pressure Vessel Code Section
111, Dated 1974,

1.4.17 NFPA No. 30 - Flammable and Combustible Liquids code.

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

.

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

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

,

1.4.21 ANSI N45.2.2-1972.

1.5 (This section appilcable to Owner only see procedure EEQS 7.3.2.5.1)

Haterial and Eculpment Status Sys tem information:

Responsible Engineer J. P. Voglewede/J. W. kbodruf f
'Engineering Target Purchase Order Release Date 11-15-74,-s

Date Specification sent to Mill Power

Qty. Uni t
Line item No. Description of Measure Quantity

1 Diesel Electric 1 each 4
____sccmno 8 m m a om_
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2. REFERENCE DRAWINGS AND DOCUMENTS

2.1 Codes and standards identified in paragraph 1.4.

3 OPERATING CONDITIONS AND REQUIREMENTS "

3.1 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 IE 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 the Auxillary Buildir , meeting all the requirements of a Class I
structure for nuclear 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 10% to 25% envirun-
ment relative humidity range.

3.2 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 shrIl be taken from outside the diesel rooms and will be a
maximum of 100*F during the summer months.

< . 3.3 Each engine generator unit is to operate unattended at rated full load,
voltage and frequency under the emergency condition for an indefinite
period until manually shut down.

3.4 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.

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

~ '

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

,

4. EQUIPMENT TO BE FURNISHED

4.1 Engine,s

4.1.1 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, mul ti-cylinder, Vee-type
of manufacturer's current design for stationary service.
The engine shall be direct connected to either an engine type
or single bearing bracket type generator of electrical

*

characteristic required to meet conditions of motor loads. Theg--
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 electrical power generation.

..
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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4.1.2 The Engine shall be suitable for continuous power generation duty,
s engineered, designed, manufactured and tested in accordance with
) the applicable DEMA (Scandard Practices for Low and Medium Speed
? Stationary Diesel and Gas Engines) Standard.

,,

4.1.3 The engine with its generator end exciter d. ail be engiacered

; and designed as a complete unit, and shall be free of all

7 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.

E
4.1.4 The engine sh'all be enable of operating at 110% of rated speed- s

.

without overstressing of any parts.
r

h 4.1.5 All parts and equipment incorporated into the uni ts , thei r
"

associated equipment and auxiliaries shall be new and the latest
L 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

Component make. Any substitution must be approved by the owner.

E 4.1.6 The engine is to be up to generator synchronous speed within
10 seconds from signal to start from a cold or hot condition andc

f begin acceptance of load according to loading Table I attached.

>
p 4.1.7 The engine must be capable of positive start.

E 4.1.8 The engine's fuel is to be Diesel Fuel Oil #2,
'

E 4.1.9 The engine shall be able to operate at 6600KW continous for a -

; period of two hours out of every twenty-four hours without
o affecting the life of the unit. The overload capacity shall

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

E
' 4.1.10 All major p:, rte, of the engine (pistor, connecting rods, *

-- cylinder heads, crankshaft, flywheel, etc.) are to be Non
E Destructive Tested to insure the best quality of components
I are used in the equipment. Attachment il outilnes the minimum
; Non Destructive Examination of critical components required by

the Owner. However, any further NDT performed by the Contractorr

as a normal task In the manufacturing of any component shall be-

-

so stated by the Contractor end shall be included. All documenta-g
tion shall be submitted to Owner.

__

_

E 4.1.11 The engine is to be capable of full load rejection at 10% overload
- without shutting down or damaging engine.

4.2 Basic Engine Accessory Equipment *

,

i._

-'

F
. . .
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4.2.1 Air inlet manifold.

4.2.2 Turbocharger air af tercooler.

4.2.3 Turbocharger and related auxEliary equipment.

4.2.4 Engine Flywheel.

4.2 5 Extension shaft and outboard bearing.

4.2.6 - All engine accessory piping, including inlet and outlet connections
for Jacket water, lubricating oil, fuel, starting air, combustion
air and exhaust, and any nonstandard companion flanges.

4.2.7 Exhaust manifold.

4.2.8 Lubricating oil sump (if requ! red) including remote reading level
indicator.

4.2 9 Attached pump for lubricating oil circulation.

4.2.10 Indicator pressure connection and shut off cock for ecch
cylinder.

n
4.2.11 Electric load and speed sensing and mechanical governors

(Woodward EGB or equal), including control box, resistor box
and potentiometer (droop and isochronous mode required).

'4.2.12 Overspeed shutdown device.

4.2.13 Crankcase pressure relief valves.

4.2.14 Engine mounted and driven fuel oil booster pumo.
"

4.2.15 DC motor driven fuel oil booster pump.
,

4.2.16 Flywheel barring device.

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

4.2.18 Temperature detectors on all engine bearings.

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

-4.2.20 Speed switches are to be of the Airpax type with two separate
. ,-s pickups.and. control boxes fu,rnished. At least three (3) separate '

different speed contacts are to be furnished on each control
box.

-4.2.21' Dual air starting system with the minimum capability of three
(3) successive cold starts from each tank.
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4.3 Generator, Exciter and Voltage Regulator

p 4.3.1 ~ Each generator shall be salient pole, revolving field,
j- synchronous, engine shaf t drivgn with ~ top air discharge
;_ .The make is to be General Electric.

4.3.2 The generator shall have a minimum continuous capacity of
h 6000 KW at 0.8 lagging power factor, 4160 vol ts y/2400,
} 60 Hz, 3/ with additional 10% overload capacity at 0.8
! power factor for _a period of two hours out of every twenty-four
h~ hours without affeeting the Iife of the unit. The over1oad capacity
[ shall be guaranteed and shall not unduly s tress or overheat the'

i units. The generator system is to be sized to encble starting
and running loads as . listed in table 1.

f
4.3.3 The duty shall be continuous.

i'
f 4.3.4 The generator insulation shall be Class F with a temperature

rise 95'c by enbedded detecor over a 50 C ambient temperature
'

c- at rated capaci ty.
!

? 4.3 5 The grounding transformer for each generator shall be specified
] later.

Of- 4.3.6 The speed of the generator shall be that of the engine.
1

[ '4.3.7- ~ The generator field exciter is to be of the s te , vpe
j_ . with an operating frequency range from 58 to 62 itertz.

y 4.3.8 The voltage regulator is to be the static type. The make
i is to be General Electric.

iL 4.3.9 The generator stator is to have at least six temperature detectorsj (10 ohms at 25'c) loca.ted in accordance wi th At!SI c50.10. The RTD-

p- converters and power supplies are to be furnished by the ~

.

cont rac to r.

4.3;10- Maximum momentary generator voltage drop af ter application of each
load is not to exceed 25% of rated generator voltage. Further,

- generator voltage shall recover to at least 90% of nominal and
f requency shall be res tored to at least 98% of nominal in less
than 40% of_each load sequence time inter"al.

4.3.11 Each diesel generator unit is to have the capability of automatically
starting unattended at any time on a start signal and come up to
rated frequency and voltage within ten (10) seconds. At the time
the unit reaches rated speed it shall carry the energency loads
per the loading and time sequence as shown in table 1.

.

O 4.3.12 The generator shall be equipped with a means for heating which shall
be adequate to maintain the internal temperature above the dew point
when the equipment is idle. lieater leads are to be brought out to a
terminal box suitable for Owner's connection.

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

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

4.4 Air intake System
,

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

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 througha flexible hose. The flexible hose will be furnished by the
contractor while the air intake piping will be furnished by theOwner.

.

4.5 Exhaust System

4.5.1 The exhaust system shall consist of flexible connections, mufflersand piping for each engine.
n

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

4.5.3 The muffler is to be residential type, spark arresting, suitable
for either horizontal or vertical service.

4.5.4 The exhaust piping shall be furnished by the Owner. The Contractoris to review the Owner's exhaust piping layout and advise the
Owner how much the exhaus t back pressure will effect the engineNJ output. .A

4.6 Fuel Oil System

4.6.1
A complete fuel oil system (less yard storage tank which is to be
furnished by the owner) is to be furnished for each diesel.

4.6.2 The engine fuel is to be commercial grade #2 and shall start the
engine from cold condition by heat of compression without anyauxillary preheating of fuel.

.

.. .
.

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

4.6.4 Fuel lines are to be heavy seamless double rolled steel tubing
of equa) length to all cylinders between injection pumps and
engine.

4.6.5 Each engine shall have an engine driven fuel oil booster pump and
a DC motor driven fuel oil booster pump. The DC fuel oil 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 level indicator, automatic controls for maintaining tank
fuel oil level for a minimum of 500 gallons.

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

4.7 Lubricating 011 System
n

4.7.1 A complete lube oli system shall be furnished by the Contractor to supply
oli under pressure to the main and crank pin bearings, pistons, piston
pins, timing gears, cam shaf t bearings and rocker arm bearings. The
maximum stabilzed 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.

.

.

|
'.

.-

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



. . - - . . ~ _ .. .-,.,u . , . . . , . . , - . _ . - . . . . ..

SPECIFICATION Mo. tNS-1301.00-2 .

September 23, 197N.
,

' ' . ' Page 9
'

. . .

?
-

.-

A.7.1 The ma!r. lobe c.I ru t:- . *- t: i :on T ., . . = 3- vu , -

lube oil at e constant cre w ra at all re i m s e aa. . .e ' i t .u t e n.i.

_

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 effecting the operation of the diesel unit.

4.7.4 The lube oil filters are to be arranged such that changing oil
filter cartridges out will not effect the operat ion 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 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 inoperat!ve. Hea te rs
are to be provided for heating the oil.

4.7.7 A pressure sensing device shall be furnished in the system to e

signal when the lube oli pressure drops to a predetermined low ' -

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

..

4.7.8 A lube oil cooler is to be supplied wi th each engine to maintain
a safe temperature for the lube ol' while operating normally and
at its short time rating. The cooler is to be shell and tube
type with removable tube bundles.

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

,
1 -

.

4.8 Cooling Water System
.

4.8.1 Each engine cooling water system shall be furnished complete. -

including expansion tank, heat exchangers, temperature regulators,
pressure gauges , thermometers , control instrumentation, piping, -

e
valves, fittings, engine driven Jacket water pump, mo to r-d ri ven E ~
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 af tercooler, any other cooling water pumps ,

requi red by the engine's design, and miscellaneous piping for a 1
completely satisfactory operating system. -:

,~
~

i

.

w
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4.8.2 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.

4.9 Starting Air System

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

4.9 1 Each tank will have sufficient air capacity to provide a minimum
of three (3) successive starts without recharging of the tank.

4.9.2 Each compressor shall be air cooled, motor driven and of the
same model and capacity.

4.9.3 Each compressor is to have a start-stop pressure control switch.
A low or too high air pressure condition on either tank is to
alarm. Air relief valves are to be furnished by the Contractor.

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

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

4.9.6 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. ,

4.10 Crank Case Breather System

Each engine is to have centrifugal air blown crank case breather system. "

The blower is to have an explosion proof motor.

4.11 Engine Control Cabinets

4.11.1 Each engine shall have two centrol 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.

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

capability to perform these functions in the control room.em

- _ - _ _ _ _ _ _ - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _
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4.11 3 The Engine Control Panel is to have all devices necessary
to operate and monitor the diesel's engine operation locally.

4.11.4 Control Panels .,

4.11.4.1 Design

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

4.11.4.2 Arrangement

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

Purchaser shall have right to extra space and/or cutouts
as specified later for Owner furnished equipment. Wheref.,

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 lef t unobstructed.

4.11.4.3 Construction

All panels and doors shall be gasketed so that the
structure conforms to NEMA 12 requi rements. 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 lifting
eyes shall be provided in the top. Exposed mounting
hardware on the exterior 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.

9

. _ _ _ - - _ _ - _ - _ _ _ _ _ _ _ - - _ _ _ _ _ _ -
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: % 4.11.4.3.1 Painting
' The cubicle is to be throughly,

i '

" cleaned to remove all rus t, loose
N. mill scale, welding slag or spatter,<

t- N oil, grease, and other contaminants.
The exterior of the cubicle is to be-

.

furnished painted with ASA 161 grey,

color over a rust resis ting primer, ,

unless otherwise directed by the Owner.
1 The interior of the panel is to be

f painted white. All shop painting is"~

4- to be done In accordance wi th ins truc-
tions of the coating manufacturer.

h: / ; ,t 4.11.4.4 Wiring

> {'' g Panels shall be completely wired with No. 14 AWG
*

19 strand tinned copper swltchboard wire approved'^
m by the Owner. .All terminations shail be made using

. < . 5 full ring tongue preinsulated terminal lugs as* approved by the Owner. Both ends of each wire shall
be permanently identified with its circuit number.

-

. ., r ? Where obtainable all control components are to have,

[ J screw terminals. Flame retardant wire ducts are to1 be used to support wiring as necessary. These shall' f f be free of sharp edges, corners or protruding screw2 , < , th reads . Wire ducts are to be sized to prevent
. ft ' overfilling, and all duct covers are to fit withoutg,

h p' y
' '' 4 4"{ .

' binding the enclosed wiring. Wire bundles of less

^N
. than 1" in diameter may be run exposed, but theyt

must be supported at no greater than 18" Intervals.-

,,

> _
" $ Circuits to which Owner installed wiring must' connect

'

3,i i 1, shall be terminated on marked terminal blocks. These "
,

'

'' J '
. shall be States Manufacturing Co. type NT or Stanwicko

l % / sliding link type. Ten percent spare te.rminal block
' '
;y

iay N T ^, points are to be supplied and one side of all terminal
| E.

;'d %
.

blocks is to be lef t clear for purchaser's wi ring.
m
W# '

j 4.11.4.5 Specific Requi rements
, ,,

N -

4.11.4.5.1 Nameplates.,

/tdnm j'

^V %( All panel mcunted components are to have5. t
1 21/2" x 1" engraved black plastic1r

,- y Identification nameplates with white*
..

'L 3,f/ lettering. The nameplates are to be
? % '3 | attached using tv.o black self tapping

-

,

|
- '

,, l:' sheet metal screws.
+

_ ,
.

;

A i,
'

2
t. x
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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 All control components are to be of a high quality utIIIty
grade as approved by the Owner. All devices are to be
identified.

4.11.5.2 Control Relays are to be Cutler Hammer Types 040, D23,
D26.

4.11.5.3 Pushbutton/ indicator lights are to be Cutler Hammer
Type 10250T.

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 specified later,

c- 4.11.6 Pre-wiring by Contracter

All 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 consists of
no more than pulling and terminsting cables (supplied by purchaser)
between marked terminals.

k.11.7 Test and inspection
,

After fabrication, all 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 operational test so
I 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.

4.11.9 Information 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.r,

t
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4.11.10 Approvals Requi red By Owner

The Owner retains the right of prior approval or disapproval of
any factors In control system or pans 1 design. Factors of
particular attention are; quality of steel work, control components
to be furnished, panel size, panel arrangemvit, wiring.nethods,

, mounti,ng methods and types of drawings to be furnished. Control
! panel construction shall not commence until all panel drawings

are approved by the Owner.

4.11.11 Drawings to be Furnished

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

4.11.12 Copper Bus

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

'~'
4.11.13 Engine / Generator Control Panel

.

4.11.13.1 Listed below is a minimum list of devices required
on each Engine / Generator Control Panel for bid analysis
only and is by no means final. it is the Contractor's
respcnsibility 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 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
wi ri ng.

| 4.11.13.1.2 Airpax Speed Switch Control Boxes (2).
l

4.11.13 1 3 Any device needed to manually synchronize,
load and monitor the engine and

i 9enerator's operation which would include:
' Synchroscope and associated components,

Governor Switch, Load Switch, Voltage
Meters (2), Vol tmeter Swi tch (2),
Frequency Heter, Power Meter, Reactive .

Power Meter, Ammeter, Ammeter Switch,
'"' Watthour meter, Breaker Control Swi tch,

Governor Droop Switch, and indicating lamps.

- .-. .- .. - - ___ _ - - _ _ .,
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4.11.13.1.4 Engine hour meter

4.11.13.1 5 Engine Starting Time Clock with ability-

to.. accurately read 1/100 of a second.

4.11.14 Engine Control Panel
|

L 4.11.14.1 Listed below is a minimum IIst of devices required
I' 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.

4.11.14.1.1 Alarm Annunciator to be specified later by
the Owner with a minimum of the following
alarm windows:

4.11.14.1.1.1 High Lube Oil Temperature

4.11.14.1.1.2 Low Lube Oil Pressure

4.11.14.1.1.3 Low Starting Air Pressure
'' 4.11.14.1.1.4 High/ Low Fuel Oli Day Tank

Level
,

4.11.14.1.1.5 High Jacket Water Temperature

4.11.14.1.1.6 Crankcase Pressure or
Vacuum abnormal

4.11.14.1.1.7 Overspeed Condition

4.11.14.1.1.8 Stetor High Temperature .

4.11.14.1.1.9 Bearing iligh Temperature
!

| 4.11.14.1.1.10 Low /High D.C. Control
i Power Supply

4.11.14.1.1.11 Low Jacket Water Pressure

4.11.14.1.1.12 Control Air Low Pressure

4.11.14.1.1.13 Engine Failure to start

~4.11.14.1.1.14 ' Annunciator shall have a .

common contract output to
l' '

be used to alarm control
'

room of " Diesel Troeble."

L
__ _. - _ . - _ _ _ - .
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4.11.14.1.1.15 Contractor is to advise
Owner if any additional
alarms are necessary.

4.11.14.1.2 fo$truments-

4.11.14.1.2.1 Starting air pressure,

Tank #1 and Tank #2
-

4.11.14.1.2.2 Lube Oil Temperature

4.11.14.1.2.3 Lube Oil Pressure -
Filter inlet and Outlet

4.11.14.1.2.4 Fuel Oil Pressure - To
Engine /To Filter

4.11.14.1.2 5 Jacket Water Temperature

4.11.14.1.2.6 Jacket Water Pressure

4.11.14.1.2.7 C rankcase Pressure or
Vacuum

e

4.11.14.1.2.8 Generator Temperature Selector
Switch

4.11.14.1.2.9 Generator Stator Temperature

4.11.14.1.2.10 Exhaust Temperature

4.11.14.1.2.11 Control Air / Manifold Air

4.11.14.1.2.12 Fyrometer Equipment
.s

All Instruments are to be flush mounted.

4.11.14.1.3 Off - On Switches with lights:

4.11.14.1.3.1 All DC and AC auxiliaries are
to have on/ automatic switches
with red Indicating lights on wh.
auxillaries are available.

4.11.14.1.3.2 A. C. Power

4.11.14.1.3.3 D. C. Power
.

[ f-~ 4.11.14.1.3.4 Jet Assist

4.11.14.1.4 Start button, Normal Stop Button,
Emergency Stop Button.

|
|

--

. - . . . - -_ - . _ _ _ _ _ _ _ _ . . _ . - _ . . _ - - . _ _ _
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4.11.14.1.5 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 3 Engine Speed.

4.11.14.1.5.4 Governor position.

4.11.14.1.5.5 T;.ne Mark (one second interval)

4.11.14.1.5.6 Engine at one quarter, one
hal f, three quarters and full
speed.

This recorder will start when
fast diesel start is initiated
and full run for fif teen second

4.11.14.1.6 A recorder to record the following:
r

4.11.14.1.6.1 All cylinder exhause tem-
pe ra tures .

4.11.14.1.6.2 Supercharger inlet tem-
peratures.

4.11.14.1.6.3 Supercharger outlet temperature:

4.11.14.1.6.4 Jacket cooling water inlet
temperature.

.

4.11.14.1.6.5 Jacket cooling water outlet
temperature.

4.11.14.1.6.6 Lube oll inlet temperature.

4.11.14.1.6.7 Lube ell outlet temperature.

4.11.14.1.6.8 Others as recommended by
con t ra cto r.

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

Flow swi tches, temperature sensors| ,,

| and switches, and pressure switches
containing mercury are not acceptable

1

L
w. ,,- - - . , - . - - , .-. - - - - - - ,
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4.12 Auxillary Motor Drives

J 4.12.1 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, squirrel cage
' Induction motor with Class F insulated windings. Temperature rises
for continucus operation at rated load shall be In accordance with
the NENA rises for Class B insulation systems.

The motor shall be as reanufactured by Allis-Chalmers,
~ Westinghouse,' General Electric or Reliance Electric Company.
Motor stands shall be carbon steel or manufacturer's standard.
Shaf t bearings shall have a minimum 8-10 life of fif teen (15)
years.

4.12.2 Contractor shall 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. include adequate motor instructions in the instruction

book.
.

4.13 Auxi!Iary Pumps
n

4.13.1 The following auxiliary pumps are required with each Olesel
Generating System:

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

:

Lubricating System - engine driven lube oil service pump;
~

|

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

! 4.13.2 Motor drives, where required, 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 i,n accordance with Section lil, Class 3 of the'

|- ASME Code dated 1974. Any pumps that is mounted on an integral -

part of the engine does not have to be manufactured to ASME Code.f-c

- 4.13.3 'These pumps are required to be seismically designed in accordance
with the attached " Functional Design Requirements for ASME Section
.lli Pumps within the Diesel Generator Building of Catawba 1-2".
-The seismic analysis required to estabitsh equipment base details
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where appilcable shall be submitted for review no later than six
weeks af ter issuance of motor f rame size. Remaining seismic analyses
will be submitted later. Calculations will be reviewed by Duke
and approved as a correct before final drawing approval is made.

4.13.4 Vendor must submit maximum inbalance on all rotating parts for
Owner',s approval .

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

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

4.13.5.2 Air cocks, drain cocks and oil gauges.

4.13.5 3 Lif ting eye bolts and special 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,

f- 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

4.13.5.6.2 Manufacturer's name

4.13.5.6.3 Manufacturer's serial number

4.13.5.6.4 Rated pump capacity gpm @ F
.

4.13.5.6.5 Rated total head feet

4.13 5.6.6 Shut off head Feet (design conditions)

4.13.5.6.7 Applicable codes

4.13.5.6.8 Official N-type symbol

4.13.5.6.9 Maximum casing pressure (where
applicable 9 F).

4.13.5.6.10 Class of pump
.

| ,_q 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 requi rements is requi red.
_ .-- - - - . - - -



. - . ..

~.
SPECIFICATION No. CNS-13Cl.00-2.

****
September 23, 1974
Page 20

|

| r'

!
'

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
l

covered by the specification are to be submitted to Mr. C. J.
Wylle, 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 metal
tags showing the pump name and mark number. Tags shall be per-
manently secured with noncorroding wire.,

,

4.13.8 All internal wetted surfaces shall be free of metal chips,
weld spatter, slag, oil, grease, dirt, scale and other foreign
material. Immediately af ter 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 detached during

rs . shipment or handling. Bidder shall also comply to ANSI N45.2.1-1973
clean Level B Requirements.

2

4.13.9 The. pumps and accessories shall be packaged or crated to prevent
'

deterioration, contamination, 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 wiredt

in bundles and marked for identification.
t

14.14 Piping and Miscellaneous in-Line Equipment
.

All 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 Boller and Pressure Vessel Code, Section lli - Nuclear Power
Plant Components for Class 3 Components,1974.

>

All such materials shall exhibit the appropriate "N" stamp in accordance
with ASHE Section 111 and the finished system must also bear the appropriate
"N" stamp. Effective ASME Section lil Code date is hereby established as,

| of 1974.

The Contractor is to furnish allowable loading en 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 aboutf,

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
..

4.15.1.1 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 ll.

4.15.1.2 The channel, tube sheet, and shell material shall
be carbon steel . Tube material shall be inhibited
a dmi ra l ty. 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 limited to
15 psi.-.

4.15.1.4 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 will be horizontal straight
tube design. Removable channel covers shall be
provided for easy access to the tubes.

4.14.1.6 Tube side design flow 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
i

the thermal stress resulting f rom 40 cycles of
initiation of shell side flow, at Contractor's design
temperature simultaneously with initiation of tube side
flow at 40'F at des ign flow rates. Design life of each
heat exchanger shall be 40 years,

r

!
-

\

\ ',.m

!

t
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4.15.1.8 Each heat exchanger shall accommodate the following
design operating condition:

4.15.1.8.1 Tube side flow, gpm: Contractor's
Dgcision, 900 Max.

4.15.1.8.2 Tube side inlet temp,*F: 95
.

4.15.1.8.3 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.

4.15 2 Intercoolers and 011 Coolers>

4.15.2.1 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.

4.15.3 All Heat Exchangers ,

f, 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, Section4

til Nuclear Power Plant Components for Class 3
components.

4.15.3 2 All such Heat Exchangers shall exhibit the
appropriate "N" stamp in accordance with ASME
code.

'

4.15.3.3 The effective ASME Section ill 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 accomodate 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 All materials shall be especially suitable for the
service required. The heat exchangers shell 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
submit pressure of nitrogen blanket prior to shipment for
Owner's approval.

, , .- -. - - - - . - - . - . - . . - . _ - . _ . . . - . . . . . - . - - _ . . - . - . - ,
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Note: AC for the Motor Cor. trol Center will not be available until
f-. diesel generator dead bus closure on a blackout condition.

Therefore, the diesels are to have the capability of coming ,

'

f-s up to speed without AC power.

4.17 4160 Volt Switchgear

The 4160 Volt switchgear, diesel generator brealte and its 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.

4.18 Foundation Equipment

A complete set of foundation bolts, nuts, pictes, soleplates and
washers for the engine generator unit and related auxillaries,
where required, to anchor the equipment to their foundations is to
be furnished by the contractor for each diesel. All material is
to be furnished with Hill Test Reports.

4.19 Batteries and Battery Charger

Control 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 diesel DC control power requirements, DC fuel oil booster
pump motors and any other DC load the Contractor feels is necessary for
safe diesel operation.

4.20 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 Lupplied for the station.

4.20.2 Sparc parts - One set of manufacturer's standard spare parts -

to be furnished, properly processed, and placed in suitable
,

l 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 IIst 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.i

*
t

t~
r

1

t
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4.21 Thermocouples
r

All thermocouples are to be l .S. A. type J, 3 wi re shielded Iron-
constantan with the ground wire being a copper wire.

"
5. GENERAL DESIGN

5.1 Description
.

As specified in Section 4.0 - Equipment to bc Furnished.

5.2 Materials

5.2.1 The Bidder s' hall provide in his proposal a list and full
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 shall be of
manufacture outside the United States without prior approval of
the Owner.

5.2.2 All materials used shall have inherent flame retardent
characteristics.

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

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

53 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
specification.

5.3.1.5 Approval of all test reports.

i
*

| m%
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5.3.2 contractor:c
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.

6. SPECIAL REQUIREMENTS

6.1 The attached General Conditic,ns of Contract dated August i, 1973 shall
form a part of this specification.

6.2 Spare Contacts

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

6.3 Painting and Coating
1

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

r
Equipment shall be furnished with a Sherwin-Williams Polane T
catalyzed 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-Williams Company, c/o Mr. R. E. Roberts, 307
Freeman Bldg. , Greensboro, N. C. 27403, Phone - 919-299-9532.'

6.4 Vendor Training 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

l training aids, etc.

| 6.5 vender Seminar

The Vendor shall-Indicate the availability of a one-day seminar program,
for Duke engineers, to be held at his manufacturing facility. This

i

|.
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, visuai sids, etc.

-

(..'
D o

t

|.
-

>
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6.6 Equipment Photographs

# The Contractor shall furnish the Owner with sets of color
| photographs (Kodacolor or equivalent 8 X 10 inch size) taken at

'~' significant stages during manufacture. A set of photographsi
' should consist of approximately }0, exposures. When appilcable,

en object of. known size should be included in each photograph.
..

6.7 Equipment Transporting

shall be provided for lif ting and transporting
Adequate means,,d in this specification.equipment liste 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 vertical and horizontal shock forces.

7. QUALITY ASSURANCE REQUIREMENTS (SAFETY RELATED)

71 These specifications cover equipment, systems, structures and/or
materials important to nuclear safety; and it is essential that
they 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 proposes to use; outilne 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.

7.2 The Contractor shall establish and maintain a quality assurance
system which effectively maintains control over all phases of
operatioh 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 FR50, Appendix B and ANSI N45.2-1971.

7.3 A Quality Assurance Manual shall be maintained current. This manual
shall include organizational charts which show the relationship of the
quellty 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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r' Written procedures shall be included to describe how each activity
affecting quality is to be controlled. The manual shall reflect,
through approval signatures, its authority as a control document.

7.4 Documentation attesting to product quality shall be generated and maintained.
This documentation shall include, but not be Ilmited to, manufacturing
histories, inspection records, test records and calibration records as
listed hereunder:

7.4.1 Certification

The Contractor shall provide two copies of Vendor Quality
Assurance Ce'rtification (Form $30.1) for each delivery.
Original is to be sent to Mr. H. L. Huggett, Quality
Assurance Department, P. O. Box 2178, Charlotte, N. C.
28242. One copy is to be shipped with the equipment as
part of the data package.

7.4.2 All standard factory and Owner specified tests certified
including records of failures and their repair and retesting.

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

''
'7.4.4 Certified Non Destructive Examination Test Reports..

7.4.5 Motor Data Sheets.

7.4.6 Certified pump performance test curves.

7.4.7 Pump hydrotest results.

7.4.8 c.enerator Data Sheets.

7.4.s ME-102 Form.
I

'

| 7.4.10 ME-103 Form.

7.4.11 One copy for each heat exchanger of the following documents:

7.h.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 " Seismic Requirements for Safety Related
Heat Exchangers for Nuclear Power Stations".

.

a

I

.-. - - - - - -
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7.4.11.4 Heat treatment charts,

r
7.4.11.5 Film of Radiographic Testing at 90% weld efficiency.

7.4.11.6 Results and records of an Ultrasonic Test on the tube sheets.

7.4.11.7 Results and records of eddy current tests on the tubes.

7.4.11.8 Results and records of hydrostatic tests.
,

7.4.11.9 Results and records of dye penetrant tests on tube to tube
'

sheet welds.

7.5.11.10 Weld repair maps.

7.5.11.11 Certification that cleaning and degreasing was performed. .

7.5.11.12 Data Report, Form N-IA.

7.4.11.13 Welder's qualifications.

7.4.11.14 weld procedure qualifications.

7.4.11.15' NDT personnel qualifications.
r

7.4.11.16 Name Plate Rubbing.

7.4.11.17 Shipment release'by quality Control Manager.'

7.4.11.18 As built drawings.

7.4.11.19 Result and records of tube leak test (tube to tube sheet).

7.4.11.20 Certification of type of weld eaterial or mill test report.

7.4.11.21 Con'ract variations.t
,

7.4.11.22 Certification that heat exchanger was fabricated in accordanc.
,

|
with Owner's specifications.

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

75 The Bidder shall submit kith and as a part of his proposal the

! following:-

(1) A statenant of Intent that Duke Power Company w!11 obtain from
the Supplier full cooperation in the ef fort to obtain the
highest degree of quality possible and to provide all documentation

! r..

I
!

-

. _ . _
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(2) An agreement to furnish detailed production schedules monthly.-s

on each item to be furnished so that the Owner may decide whether
to perform a quality survey on part or all of a particular
manufacturing function.

(3) An agreement to 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
of the equipment specification including all documentation required
by the Owner.

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

8. DELIVERY

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

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

. ,,

8.3 Equipment is to arrive at the site by

Unit #1 - Two (2) complete diesel generators and associated auxiliaries

Spare Parts -

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

8.4 All equipment is to be complete per this specification at the time of
thipment. In the event the specified shipment date cannot be met
because of equipment discrepancies, the Owner reserves the right to ,

approve or disapprove shipment. If the Owner does approve shipment
! .of the equipment with discrepancies, the Contractor is to furnish all
! necessary materials for fleid installation as soon as possible to
i resolve the equipment deficiencies.

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

i
i

a

1

-

-

!
t.
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! '~' 8.5 . The Contractor's Project Engineer assigned to this equipment is to
| review the Preparatien and Method of Shipment before manufacture

begins. The Project Engineer is to inspect all equipment covered in
this specification in the " ready to,ioad and ship" condition to insure
all procedures have been followed.

8.6 The equipment being shipped should be accompanied by:

a. One copy of the Equipment installation Procedure described in
| Section 10.
l

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 requirements 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
drawings, to Mr. C. J. Wylle, Duke Power Company, P. O. Box 2178,
Charlotte, N. C. 28242. These prints are to be submitted within 30 days
af ter receipt of order and are to be full-size and legible with uniform

e-- background density suitable for microfilming and subsequent reprcduction
frcm microfilmira. These prints will be reviewed by the Owner and, if
satisfactory, will be approved. If requested, one copy of each print,
so markao', will be returned to the Contractor. If not satisfactory, the

prints 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 submitted to the Owner for approval.,

' The Contractor shall make any corrections required by the Owner and
appropriate \y note any changes by dated revisions on the drawings.

If the drawings are not acceptable to the Owner for microfilming, the
Contractor shall furnish 20 full-size copies of all drawings for the

| '

Owner's records within fl7 teen days of receipt of drawing approval.i

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

.

Minimem 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
Uniform

.

O
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9.3 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

9.3.3 Name of.. Equipment, e.g. Diesels 1A & 1B

.9 3.4 Stat'on and Unit, e.g. Catawba Unit 2

9.4 Any drowings 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 identification.

9.5 The minimum IIst of certified drawings to be submitted are IIsted below:

Schematic diagrams Logic Diagrams
Front Views Block Diagrams
Outilnes 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 outilne 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. Wylle, Duke Power Comany, P. O. Box 2178,
Charlotte, N. C. 28242. These manuals will be submitted -

i not later than 15 days af ter 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 ot the Owner for approval.
The Contractor shall make any corrections required by the

| Owner end appropriately note any changes by date revisic..s
on the pages.

.

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

, , ,
,

|
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10 3 - The instruction manuals, bound in suitable booklet form,

'' shall be indexed and contain as a minimum the following: ;

10.3.1 General equipment description
.

~

|

..

1032 Detailed operating description

10.3.2,1 operating principles

10.3.2.2 Limitations and setpoints

10.3.2.3 Parts identification & cutaway drawing

10.3 3 Installation procesure

10 3.4 Maintenance instructions

10.3.4.2 Trouble shooting

10.3.4.3 Disassembly / Assembly Instructions

10.3.4.4 Renewal parts lists

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

10 copies of the Equipment Installation Procedure section shall
be sent to: Mr. C. J. Wylie, Atten: J. W. Woodruff ,

P. O. Box 2178, Charlotte, N. C. 25242 sixty days prior to initial
equipment shipment. One copy of this Equipment installation
Procedure should accompany the equipment when it is shipped.

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

proposed equipment:
.

11.1.1 Seismic Test (Must prove functional capability)

i 11.1.1.1 Equipment is to be seismically qualified by
'

testing /analys!; in accordance with the
attached Electrical Seismic Criteria, Specifi-

cation No. CflS, 1393.00. All equipment is to be
designed to remain structurally sound, operate
functionally correct, and provide minimum seismic
amplification during and af ter a safe shutdown
ear thquake.

11.1.2 Detailed Functional test
.

. _ . . _ _ _ _ . . _ _ , _ . . _ . , . _ . . _ . _ _ _ _ _ _ _ _ _ _ _ _
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i 11.2 Manufacturer is to perform all his standard tests, any S:st called

' for in the standards listed in section 1 (Applicable Stasidards) and
| Owner's special tests as listed below:

11.2.1 Demonstrations shall be made of the starting rel; 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 The number of starting reliabi!Ity test starts is to be
300 and the diesel generating set is to have no more
than one (1) failure per hundred starts.

11.2.1.2 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 a long period of time. Test floor air ambient
temperature conditions are acceptable, but temperatures on
engine and generator components must return to normal ambient.

conditions.

11.2.1.3 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-s

'

specified in section 4.3.

; 11.2.1.4 The other diesel appurtenances may be the manufacturer's
; standard test stand auxillaries.

11.2.1.5 The test start is defined as fast starting the engine,

L generator set within ten (10) seconds and loading the
i unit 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 mote'

and one loaded 4 5 HP motor. Two motors are
required for this application of load.

11.2.1.5.2 Immediately af ter 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 (KL').

11.2.2 Largest Motor Trip Testi-
I- 1

L 11.2.2.1 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 I (LOCA or Blackout).

,

i
'

11.2.4 Certified full factory test reports are required on one set
of rc.otors or pumps of an exact type, if a notor or pump of

exact type has been tested previously only certified test
report submittal is required.

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

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 performed.

11.2.8 The Owner shall have the right to perform engineering or quality
assurance inspection visits at the Contractor's manufacturing
faellity 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. H. L. Huggett, Quality Assurance Department,
P O Box 2178, Charlotte, North Carolina 28242, 1][ certified
copies of these reports should 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.

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 IIst was acquired.

i
'

12.2 All spare parts shall equal or surpass the original part
specifications. In the case of safety related components
the appropriate certification must accompany the component.

.

.

0

-

|
|

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



- . . ~ . -. . - _ ..-- . . .

| .

I

f ,, ,. SPECIFICATION No. CNS-1301.00-2
*

*
. September 23, 1974

Page 36j.
|
i

,

r
13. INFORMATION TO BE FURNISHED BY BIDDER in addition to Basic Technical-

its 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 subm8tted with the proposal. If desired, an alternate
finish for the equipment nay be proposed. Informa tion
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)s

13.5 Storage Requirements per Section 8.

13.6. Completed Packaging and Shipping Requirements Form 301.4 per
Section 8.

13.7 Technical Description 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 attached Form GMW/100 please fill in dates for items
,

2, 3, and 5. 'If desired, you are welcome to comment on any>

other schedule items.
*

13.10- A IIst of recommended spare parts in accordance with Section 12.

13 11 A' list of exceptions in accordance with Section 15.

13 12 Pricing information in accordance with Section 18.

t

9
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13 13 Completed description of the equipment proposed, including:,

13 13 1 Maximum ambient temperature the units and its auxillaries will
operate for a continuous period.

13 13.2 Complete description of Sngine including all its assembled parts
and including:

13.~13. 2.1 Maximum continuous rating of the engine (KW) at 125 F ambit

13 13.2.2 Guaranteed time engine will be up to rated speed.

13.13.2.3 Curves showing load response for the diesel generator
accepting load as described in table 1 attached.

13.13.2.4 What type fuel the diesel can use.

Maximum overload for a period of two hours without damaginJ13.13.2 5: any part of the engine.

13.13 2.6 A list and complete description of all engine accessory
equipment including any equipment not IIsted in section
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 IIst of expected engine temperatures (all temp. rhonitore ;
at normal load and at overload.

13 13 2.8 Test data to Indicate the fastest starting position of
the engine (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
l' and including:

| 13.13.3 1 Maximum continuous rating of generator (KVA, Volt and

|
P.F.) at 125 F ambient temperature.

l

13.13 3.2 Class of insulation on generator and temperature rise
by thermometer / detector over a 40 C ambient temperature.

!

|
L 13.13.3.3 Speed of engine and generator
!

13.13.3.4 Type of generator voltage regulator, exciter and supplier

13.13.3 5 Number of temperature dectectors and their respective -

,s
locations.

13 13 3.6 Graphs of voltage and frequency versus time for the
loading sequence of table 1.

'
. _ _ _ _ .
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13.13 3.7 Description of generator heaters.

,

13.13 3.8 Typical Generator characteristics for generator
supplied.

13.13.4 Completedescriptio[andsuppliersofthefollowing:

, 13.13.4.1 Air intake System

13.13.4.2 Exhaust System

13.13.4.3 Fuel Oil System

13.13.4.4 Lubricating Oil 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 IIsted
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',

l.
Impe11ers, shaf t wearing rings,

' stuffing boxes, shaft and thrust
bearings and foundation plates.

13.13.4.10.3 Type of lubrication (describe).

f 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

f c,
etc. furnished by vendor and sketch or
diagram of any special piping, valves,

j controls required and to be furnished
| 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
Duke piping connections..,

13.13.4.10.9 Certification that the pump will be

fabricated in accordance with
* Owner's specifications as outilned

in specification section 4.13

13 13.4.11 Each Heat Exchanger including the information
listed below:

13 13.4.11.1 Outilne 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. ,

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 shell and tube bundle .

(empty 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- 't.12 Standard non-destructive test
'

procedures.

- . - . . . . _ _ . . _- . - . - _ - . --
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r
13.13.4.11.13 Identification of any parts, materials, or

,

equipment contemplated for manufacturer
outside the United States.

13.13.4,11.,14 Provisions taken to minimize tube
vibration and erosion.

13 13.4.11.15 List of any and all exceptions to
,

these specifications and statement
of complete compliance otherwise.

13.13.4.11.16 Current installation list of similar heat
exchangers.

13.13.4.11.17 Recommended spare parts list.-

13 13.4.11.18 A separate exchanger specification sheet
HE-103 showing velocity (tube size),
pressure drop (shell side and tube side),
log HTD corrected, transfer rate (for
the fouled condition and 100% clean),
cooling water quantity and outlet
temperature for each mode of operation.

i ^ 13 13.4.11.19 Completed copy of Heat Exchanger Spect fi-
cation Sheet, Form HE-103

13.13.4.11.20 Seismic forces resisted by foundation.

13.13.4.11.21 Quality assurance information required
by this specification.

13 13.4.11.22 List of all large coraponents which are .

packaged in combustible material.

13.13.4.12 Piping .

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

-13.14 Complete list of tests to be performed including manufacturer's standard
tests.

13 15 - List of Founde . ion Equipr.ent.
L

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

'

|_, 13 17 ~ Delivery Schedule.

13 18 Recommended manpower and manhours for unloading, installation, etc.
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AO
,i 13.19 A preliminary layout of one complete diesel generator unit including its
'i associated accessories and auxiliary equ'oment so that the Owner can determine'

d2 ' a size required to house the prospective Contractor's diesels.

p( 1 3 20 - A complete list of all components.to be Radiographic Tested, and/or'
1

Ultrasonic Tested and which test is applicable.
.

J13 21 Proposed method of seismically qualifying all diesel equipment.
,

T:
* A 13J22 Maximum speed engine will reach on full 10% overload rejection.

s

k

" a'i 13 23
A list of all standards manufacturer will adhere to in manufacturing the,,

"

fdieselssetsanditsauxillaryequipment.
. ,

13 2% f., Statements commenting on each paragraph following the same sequence'
;

'y J' 'as'the specification and numbered accordingly stating ~ compilance
and/or exactly where technical Information can be found. General

-) s

-
< statements will not be acceptable.

f

14. . GESCREPANCIES AND INTERPRETATION

' Shoufo''a Bidder find discrepancies in, or omission from these specifications'

h 'or be in doubt as to their meaning, he shall notify the Owner who
P ei will issue a written interpretation.

t i.m

15. 'CONFORMANCE WITH SPECIFICATIONS
,

115.1 Each Bidder shall state any and all exceptions to this specification.=

If no exceptions are taken, it shall be so stated in the technical
4' q| proposal. No variations will be permitted without written approval

of the Owner. It is particularly emphasized that any unapproved
nonconformity with the specification must be changed to complete

,

*

@' confonnity at the manufacturer's expense, and this expense will
include the cost of all labor and materials and all other related;

-/ texpenses by the Owner or the manufacturer.j, ,+

; _ ,-g
: '15.2s upon receipt of any specification amendment, the Contractor shall

ratify Mill Power Company that he will adhere to same amendment.'
t

'Asy and all exceptions should be noted.
,

f' 16. CCNSTRUCTICN SERVICES
'

p,,

ih'e'0wner will unioad, install, assemble and service the diesel / generator
p unit. The Owner will provide all tools, rigs, cranes and oli handling7

LG equipment. The Contractor shall provide all special materials such as
l' 9askets, insulation materials, etc.

17. ERECTION ENGINEER .

'17 1- The manufacturer shall include the services of a factory trainede

erection supervisor to directly supervise the unloading, installation
b ,[, ' and initial start-up of the equipment.
'#

.

~
'
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.m
17.2 The Contractor Shall provide all special installation and assembly instruct!cns.

,.

These Instructions shall be in the instruction books.

17.3 Whlie performing work on the site the Contractor must comply with all
provisions of the Federal Occupational Safety and Health Act of 1970.

~18. -SUBMIS$10N OF PROPOSALS AND PRICES _

18.1 Technical proposals and price quotations shall be submitted by
Any late or incomplete proposal without prior.

arE al by the Owner may not be considered in the award of the
orwer. 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 reject 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
a part of the technical proposal. -11 copies of the technical
proposal and two copies of the price quotation shall be sub-

/** mitted to Mill Power Supply Company P. O. Box 1339, Charlotte,
North Carolina 28232.

18.3 Base Proposal

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 auxillaries as covered in
this specification for Unit #1.

4

18.3.2 Prices for two (2) diesel generators the same as 12.la
except for Unit #2. -

18.3 3 Price and IIst 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. r

18.3.5 Price of supervision for erection for each unit.

| 18.3.6 Price dif#erences, 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). ,

| s.
! 18.3.8 Pricing for Vendor Seminar Program (Section 6).

18.3 9 Pricing for Equipment Photographs (Section 6).l

. . - .- ,-. - . - - - - - - - - - . _ . . . _ - - - - - -
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( s.
# '

18.3 10 Individual pricing shall be provided on all proposed
options.

18.3 11 Pricing for recommended spare parts clearly stating all
conditions, terms, and escalations.

19 ATTACHMENTS

Form 301.4 Packaging and Shipping P.equirements
Form Mt Motor Data Sheet
Form 930.1 Vendor quality Assurance certification
Form HE-100 Pump Detall Data Sheet
Form HE-102 Heat Exchanger Data Sheet
Form ME-103 Heat Exchanger Spec'Ification Sheet
Form GHW/100 -

Table i List of Emergency Loads & Time Sequence and
Slzing of Diesel Generators

Table 11 Heat Exchanger NSW Chemistry

Attachment i Non destructive examination
Attachment 11 General Contract Specifications
Attachment til Duke Power Coating Specifications K-2
Attachment IV Electrical Seismic Criteria, Specification

/~' CNS 1393 00.-1, Amendment 3, July 17, 1974
Attachment V Form EC-1*

.

e

F

. . . . _ _- .- _ _ _ , - . - _ _ _ _ _ _.
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I '( Specification No. CNS1301.00-00-0002
_ _ _

Date October 3,1974
.

S o ,03 5
10 19 33

.ki- '

DUKE POWER COMPANY

CATAWBA NUCLEAR STATION

UNIT S 1&2
:o -

.

D

b

7 ..

Title: . DIESEL ELECTRIC GENERATOR UNITS
- ..

* ~
.

4

? ~

3 -

3 Revision Log

1 June 9, 1975 6

2 December 4.1978 7
(Incorporates all previous

3 July 26, 1983 revisions) 8

4_ 9

5 10

( Form 301.1 Rev.2

-

1
- - - - - - - - - - - - -
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Form 301.2 Rev. 6
VERIFICATION OF SPECIFICATION-

Station and Unit Number: CATAWBA NUC! EAR STATION UN1TS 1 & 2

Title of Specification. DIESEL _ ELECTRIC G NERATING tlNITS

Specification Number: CNS1201.00-00-0007

Revision: 3

- This document specifies items related to QA CONDITION I . In accordance with established procedures,
its quality has been assured. Signatures certify that the above specification was originated, checked, approved
and inspected (or waived) as note below:

Prepared By & WMM3 NE2333 Date: N 7

* 2& BSh ked By. I C Date:

Approved By: I .' Date: bO [v U"
_

>
Inspection Waived By: Date:

D
Inspection Waived For: D ELECTRICAL O M/N O C/E

inspected By: ua Date: M-M
Inspected By: Date: IP'6-B'S

| o
r

r

'
Date: /#| QUALITY ASSURANCF '

.
,

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

| (FOR ASME CODE ITEMS)
1

Division Date:
Design Engineering Department

|

| This is to certify that the above specification has been reviewed by me, the undert,igned, and is correct, com-
plete, and in compliance with Edition including the . Addendum of ASME Code,
Section lil, Paragraph .

(SEAL) Signature

{ , Name:
Professional Engineer

No. & State

__
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DUKE POWER COMPANY
SPECIFICATION AMENDMENT FORM

SPECIFICATION NO.: CriS1301.00-00-0002
- SPECIFICATION DATE: October 3. 1974

AMENDMENT NO. : 3
AMENDMENT DATE: July 26, 1983

'

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.

s, List of pages/ forms / attachments (with revision number) valid for this revision:
TOC Rev.3*
Page 1 Rev.3* Page ?.1 Rev.3* Page 41 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*

M Page 6 Rev.3* Page 26 Rev.3* Form M1 Rev.0*
Page 7 Rev.3* Page 27 Rev.3* Form 930.lC Rev.0*,

Page 8 Rev.3* Page 28 Rev.3* Form ME-100 Rev.0*-

e Page 9 Rev.3* Page 29 Rev.3* Form ME-102 Rev.0* .

Page 10 Rev.3* Page 30 Rev.3* Form ME-103 Rev.0*
|c Page 11 Rev.3* Page 31 Rev.3* Form GMW/100 Rev.0*

Page 12 Rev.3* Page 32 Rev.3* Table I Rev.3*
Page 13. Rev.3* Page 33 Rev.3* Table II Rev.3
Page 14 Rev.3* Page 34 Rev.3* Table III Rev.0
Page 15 Rev.3* .Page 35 Rev.3* Attachment I Rev.3
Page 16 Rev.3* Page 36 Rev.3* Attachment II Rev.6
Page-17 Rev.3* Page 37 Rev.3* Attachment III Rev.0
Page 18' Rev.3* Page 33 Rev.3* Attachment IV Rev.a
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) amencments plus addition of new

{
requirements as designated by sidelines.

. - ES-116'
L 0ctober 3 u1979

_ ___ _
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DUKE POWER COMPANY
CATAWBA NUCLEAR STATION

UNITS 1 & 2

Diesel Electric Generating Units

1. GENERAL

1.1 Scope: This specification covers the manufacture and delivery of: four
(4) 7000 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 roquirements are contractural only and are
of fered as guidelines exclusive from the ASME Code requirements.

N 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_

III Specifications shall be submitted to the Owner for information
> only.

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

1. 3 Definitions:
.N Owner: Duke Power Company

Purchaser: Mill-Power Supply CompanyN Contractor: Person or corporation to whom purchase
order, is awarded,

[ Bidder: Person or corporation who responds to
3, Purchaser's inquiry
i Responsible Engineer: The Engineer designated as responsibleO' 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
listed 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.
i

1.4.2 ANSI C50.12 - 1965: R.quirements of Salient Pole Synchronous
Generaters and Condensers.

1.4.3 DEMA - Standard Practices for Low and Medium Speed Stationary,

| Diesel and Gas Engines.
..

V
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1.4.4 IEEE 43 - 1971: Recommended Practice for Testing Insulation
Resistance of Rotating Machines. (Also ANSI C50.22-1972)

1.4.5 IEEE 51 - 1955: Guide Principles for Dielectric Tests.

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

1.4.7 IEEE 275 - 1972: Test Procedure for Evaluation of Systems of
Insalating Material for Electric hachinery Form Wound Pre-
Insulated Stator Coils.

1.4.8 IEEE 308 - 1971: IEEE Criteria for C! ass IE Electrical Systems
for Nuclear Power Generating Stations.

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

1.4.10 NEMA MG-1 - 1972: NEMA Standard for Motors and Generators
S Section I - Parts 1 and 2

Section II - Parts 10, 11 and 14 i~

Section III - Parts 20 and 22

1.4.11 IEEE 112A - 1964: Test Procedure for Polyphase Induction Motors
.5 and Generators.

-1.4.12 AEC Safety Guide #9 - 3-10-71: Selection of Diesel Generator Set
Capacity for Standby Power Supplies..

s 1.4.13 IEEE STD 387 - 1977: Criteria for Diesel Generator Units Applied I

as Standby Power Supplies for Nuclear Power Generating Stations,
y.

1.4.14 IEEE 344 - 1972: Trial Use Guide for Seismic Qualification of,

p Class 1 Electrical Equipment for Nuclear Power Generating Stations.
O
| 1.4.15 AEC Safety Guide #6 - 3-10-71: Independence Between Redundant
C: Standby (On Site) Power Sources and Between Their Distribution ~

System.

I 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 - 1974: Flammable and Combustible Liquids code.

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

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

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

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

2. REFERENCE DRAWINGS AND DOCUMENTS

2.1 Codes and standards identified in Paragraph 1.4.

3. OPERATING CONDITIONS AND REQUIREMENTS

3.1. 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 nuclear
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.
_

0.2 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

3 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 |3110 F during the summer months. r

-
3.3 Each engine. generator unit is to operate unattended at rated full load,

voltage and frequency under the emergency condition for an indefinites
period until manually shut down.

4
3.4 The diesel generator unit shall start automatically with no AC power

3 available, accelerate to synchronous generator speed and acquire rated
voltage upon receipt of owner's " Start Diesel Signal" or Engineered
Safeguard Signal.

c
3.5 All equipment is to have a minimum design life of forty-(40) years with

normal use and maintenance.

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

4. . EQUIPMENT TO BE FURNISHED

4.1 Engines:

4.1.1 Four (4) stroke 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 for continuous 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.

4.1. 4 The engine shall be capable of operating at 115% of rated speed
n 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. All relays are to be of Cutler Hammer make
and all 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 condition 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 Oil #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 life of the unit. The overload capacity shall be
guaranteed and shall not unduly stress or overheet the units.

4.1.10 All major parts of the engine (piston, connecting rods, cylinder
heads, crankshaft, etc.) are to be Non-Destructive Tested to
insere 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

i 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. All documentation shall be submitted to Owner.

4.1.11 The engine is to be capable of full load rejection at 10% overload
without shutting down or damaging engine.

.
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4. 2 - Basic Engine Accessorv Eouipment:
.

4.2.1 Air inlet manifold.

4.2.2 -Turboc'harger air aftercooler.
,

4.2.3 ' Turbocharger and related auxiliary equipment.

4.2.4 Engine Flywheel.

4.2.5 - Extension shaft.and outboard bearing.

4.2.6 All engine accessory piping, ' including inlet and outlet connections -
for ' jacket water, lubricating oil, fuel, starting air, combustion
air and exhaust, and any nonstandard companion flanges.

4.2.7 Exhaust manifold.

B- .4.2.8- Lubricating oil sump (if required) including remote reading leve.1
_. indicator ~

4.2.9 Attached pump for lubricating oil circulation. i

.' 4.2.10 Indicator pressure connection and shut-off cock for each cylinder.

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

1

4.2.12 Overspeed shutdown device.
!

4.' 2.'13 Crankcase pressure relief valves.

4.2.14 -Engine mounted and driven fuel oil-booster pump.,

c- '4.2.15 DC motor driven fuel' oil booster pump.

4.2.16' Flywheel barring device.
'

:

|- 4.2.17 Temperature sensors for remote readout or indication on all
[ critical sensing points (i.e., jacket water inlet and cutlet,

. lubricating'01.1 inlet and outlet, etc.).'-

4$2.18 Temperature detectors on all main engine bearings.

.4.2.19 All oil strainers are to be of the double' element type to allow
-changeout on one and not affect the engine while operating.r

4.2.20 ' 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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4.2.21 Dual air starting system with the minimum capability of three (3)
successive cold starts from each tank. The Owner will supply
compressors, aftercoolers and tanks.

4.3 Generator, Exciter and Voltaoe Regulatorv:

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

4.3.2 The generator shall have a minimum continuous capacity of 7000KW
at 0.8 lagging power factor, 4160 volts (wye)/2400 volts (Delta),
60 Hz, 30 with additional 10% cverload capacity at 0.8 power 3
factor 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 stres; or overheat the
units. The generator system is to be sized to enable startingN and running loads as listed in Table I.

-

4.3.3 The duty shall be continuous.
>

4.3.4 The generator insulation shall be Class F with a temperature riseO 95*C by embedded detector over a 50 C ambient temperature at
rated capacity.-

k
4.3.5 The grounding transformer will be as approved on Contractor.-

drawing CNM-1301.00-0245. 3

N
4.3.6 The speed of the generator shall be that of the engine.,I.

w 4.3.7 The generator field exciter is to be of the static type with an
7 operating frequency range from 58 to 62 Hertz.
o

4.3.8 The voltage regulator is to be the static type.
C

4.3.9 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.

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

4.3.11 Each diesel generator unit is to have the capability of automatically
stcrting unattended at any time on a start signal and come up to
rated frequency and voltage within ten (10) seconds. At the time
the unit reaches rated speed it shall carry the emergency loads
per the loading and time sequence as shown in Table I.

!
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.(
4.3.12 The generator shall be equipped with a means for heating which

shall be adequate to maintain the internal temperature above the
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 All relays are to be of Cutler Hammer make. Any substitutions
are to be approved by the Owner.

4.4 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.

T

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 byr%~
the Owner.

("7 4.5 Exhaust System:

4.5.1 The exhaust system shall consist of flexible connections and_,

mufflers for each engine.
Ps

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

isolation.,,
. . .

4.5.3 The muffler is to be residential type, suitable for vertical3
service.

C7 -
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.

4.6 Fuel Oil System:

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

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

.

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



SPECIFICATION NO.: CNS-1301.00-00-0002 3
DATE: October 3, 1974
Revision 3
Page 8 of 44

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 one 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 oil
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 level indicator, automatic controls for maintaining tank
fuel oil level for a minimum of 500 gallons.

4.7 Lubricating Oil System:

&- 4.7.1 A complete lube oil system shall be furnished by the Contractor
to supply oil under pressure to the main and crank pin bearings,O 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.
N

4.7.2 The main lube oil pump shall be engine driven and shall furnish
lube oil at a constant pressure at all points requiring lubrication.' ' -

-
'

4.7.3 Strainers shall be of the full-flow duplex type. Each strainer
O 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 oil 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 shall be furnihsed in the system to
signal when the lube oil pressure drops to a predetermined 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

i

i

L_ ]
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safe operating level. An engine shutdown safety device shall be
provided for protection of the-engine.

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

4.7.9 The crankcase'shall be provided with suitable sump and drain to.

remove the lube oil.
,

-4.8 Coolinc Water System:

'

Each engine cooling water system shall be furnished complete,4.8.1
including expansion ~ tank, heat exchangers, temperatu''e regulators,
pressure gauges, thermometers, control instrumentation, 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,~

' 's , intercooler and/or aftercooler, any other cooling water pumps:
'

required by the engine's design,-and miscellaneous piping for a
!> completely satisfactory operating system.

O 4.8.2 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.

N 4.9 Starting Air System: Two complete systems excluding tanks, aftercoolers,
and compressors are to be provided so that the engine can be started fromN either one.

W
'' 4.9.1 The air starting system is to have an air dryer system to insure
;> dry starting and control air.

C' -4.9.2 Air start valves shall be provided with one supplying each end of
the a'ir start ventifold. The air. start valves should have
indication of the valve open status which will be recorded.

t

-4.10 Crank Case Breather System: Each engine is to have a crank case breather
|
' system. The blower is to have an explosion proof motor.

~

|4.11 Engine Control Cabinets:
!

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

.

4.11.2 The Engine / Generator Control Panel is to have all devices necessary
to manually 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.

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

4.11.4 Control Panels:

4.11.4.1 1 Design

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

4.11.4.2 Arrangement-

v
The interior of the control panel is to have convenience-'

y outlets and switches and lights 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
x equipment, the interior of both walls (front and rear)

in addition to the outside fron panel shall be left
DJ unobstructed.

O 4.11.4.3 Construction
O

'All panels and doors shall be gasketed so that the
e 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
De adequately braced and reinforced to provide suitable
support to the components and to prevent warpage.
Removable lifting 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, oil, 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 oy the Owner.
The interior of 'he panel is to be paintedt

white. All 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

?T Owner. All terminations shall be made using full ring
tongue preinsulated terminal lugs as approved by the,3.

''

Owner. Both ends of each wire shall be permanently
3% identified with its circuit number. Where obtainable

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. ,
34 - Wire bundles of less than 1" in diameter may be run

exposed, but they'must be supported at no greater than
?J 18". intervals.
II Circuits to which Owner installed wiring must connect

shall be terminated on marked terminal blocks. These--
''

shall 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

blocksois to be left clear for purchaser's wiring.

4.11.4.5 Specific Requirements

4.11.4.5.1 Nameplates;-

All panel mounted components are to have
2b" x 1"_ engraved black plastic identification
nameplates with white lettering. The
nameplates are to be attached using two
black self tapping sheet metal screws.;

!
|

L
'

i
|

r
E|_.
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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 All control components are to be of a high quality
utility grade as ap;, roved by the Owner. All 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 Hammer
Type 10250T or E30.

7 4.11.5.4 Make of annunciator is to be BETA.
,
'I 4.11.5.5 The types and manufacturers of proposed recorders will
> be specified later.

O 4.11.6 Pre-wiring by Contractor

All 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
N such that the Owner's electrical installation shall consist of no

more than pulling and terminating cables (supplied by purchaser)
?! between marked terminals.

U 4.11.7 Test and Inspection

9"
After fabrication, all control panels and equipment shall be

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

4.11.8 Shipment
Equipment shall be bandled and shipped with proper precautions
being taken to protect shop painting and equipment 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 control system or panel design. Factors of

- -_. , - _ _ , ,-
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particular attention are quality 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.

4.11.11 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.

4.11.12 Copper Bus

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

04 panel.

O' 4.11.13 Engine / Generator Control Panel
-,
'"

4.11.13.1 Listed below is a minimum list 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. AllD*
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.
'D

4.11.13.1.1 Woodward Governor Control Box and12 ~
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 Frequency meter

4.11.13.1.3.2 Power-factor meter 3

4.11.13.1.3.3 Watt meter

4.11.13.1.3.4 Vol tmeter

. _ .-
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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 i

4.11.13.1.3.9 Governor control switch

A.11.13.1.3.10 Voltage control switch

4.11.13.1.3.11 Generator breaker '

control switch '

I
4.11.13.1.3.12 Normal switchgear bkr. ;

control switch
#' !

4.11.13.1.3.13 Standby switchgear bkr. I
:s; control switch I

|CN 4.11.13.1.3.14 Watthour meter !

U'- 4.11.13.1.3.15 One multipoint recorder
3

4.11.13.1.3.16 Pyrometer equipment
.

4.11.13.1.3.17 Synchronizer control
?% . switch

3
4.11.13.1.3.18 One high speed recorder

c.
4.11.13.1.4 - Engine hour meter

? ~
4.11.13.1.5 -Engine Starting Time Clock with ability.C to accurately read 1/100 of a second.

4.11.14 ' Engine Control Panel
*

4.11.14.1 Listed below-is a minimum list of devices required 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.

4.11.14.1.1 Alarm Annunciator with a minimum of the
following alarm windows:

4.11.14.1.1.1 High AP iube filter
3

4.11.14.1.1.2 High AP lube strainer

.
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4.11.14.1.1.3 Low pressure turbo oil

4.11.14.1.1.4 Low pressure lube oil

4.11.14.1.1.5 Trip low pressure turbo
oil

4.11.14.1.1.6 Trip low pressure lube
oil

4.11.14.1.1.7 Low level lube tank

4.11.14.1.1.8 Low temp lube oil inlet

4.11.14.1.1.9 Low temp lube oil outlet

4.11.14.1.1.10 High temp lube oil inlet
so - 4.11.14.1.1.11 High temp lube oil

outletW

73 4.11.14.1.1.12 iiip high press, crankcase

-) 4.11.14.1.1.13 Trip high temp bearings 3

4.11.14.1.1.14 Trip high temp lube oil
outlet-

3,_ 4.11.14.1.1.15 Trip low low lube oil
pressure

?!

4.11.14.1.1.16 Low level main fuel tank

4.11.14.1.1.17 High AP fuel TP strainer,,
.,

3
'

~

4.11.14.1.1.18 High AP' fuel TP strainer
2

4.11.14.1.1.19 Low level fuel day tank

4.11.14.1.1.20 High level fuel day tank

4.11.14.1.1.21 High AP fuel pump
strainer

4.11.14.1.1.22 High AP fuel filter

4.11.14.1.1.23 Low press fuel oil

4.11.14.1.1.24 High temp aftercooler
water in
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4.11.14.1.1.25 Low level jacket water

4.11.14.1.1.26 Low temp jacket water in

4.11.14.1.1.27 Low tempjacket water out

4.11.14.1.1.28 High tc=p jacket water
in

4.11.14.1.1.29 High temp jacket water
out

4.11.14.1.1.30 Low press jacket water

4.11.14.1.1.31 Ground fault

4.11.14.1.1.32 Overcurrent
N ~

4.11.14.1.1.33 Trip generator fault

4.11.14.1.1.34 Low pressure control air
>

4.11.14.1.1.35 Panel intrusion

(7 4.11.14.1.1.36 Barring device engaged

4.11.14.1.1.37 Low pressure starting_
3air

N
4.11.14.1.1.38 Unit failure to start

N
4.11.14.1.1.39 Trip vibration

o - 4.11.14.1.1.40 Trip overspeed

C 4.1.1.14.1.1.41 Aux equip not in auto

4.11.14.1.1.42 Exhaust temp high/ low

4.11.14.1.2 Instruments to be ictated on engine side
of panel:

4.11.14.1.2.1 Starting air pressure

4.11.14.1.2.2 Control air pressure

4.11.14.1.2.3 Turbo oil pressure

4.11.14.1.2.4 Lube oil pressure

4.11.14.1.2.5 Fuel oil pressure

-_ , -
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4.11.14.1.2.6 Differential pressure
fuel oil fiiter

4.11.14.1.2.7 Jacket water pressure

4.11.14.1.2.8 Crankcase pressure

4.11.14.1.2.9 Engine speed

4.11.14.1.2.10 Engine hours 3

4.11.14.1.2.11 Auto /run switches and
indicating lights for
all auxiliaries

4.11.14.1.2.12 Manual pyrometer

4.11.14.1.2.13 Day-tank level
O

4.11.14.1.2.14 Lube-tank level
,

4.11.14.1.3 Off - On Switches with lights:7,

r3 4.11.14.1.3.1 All DC and AC auxiliaries
are to have RUN/ AUTO

' switches with red
indicating lights on

~~ '~

when auxiliaries are
3, running and green when

off.

?!
4.11.14.1.3.2 A C Power

C
4.11.14.1.3.3 D C Power)

c 4.11.14.1.4 Start button, Normal Stop Button,
Emergency Stop Button.

4.11.14.1.5 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).

4.11.14.1.5.4 Governcr position.

4.11.14.1.5.5 Time Mark (one second
interval)
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4.11.14.1.5.6 Engine at one quarter,

one-half, three quarters
and full 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:

4.11.14.1.6.1 All cylinder exhaust
temperatures.

4.11.14.1.6.2 Supercharger inlet
temperatures.

4.11.14.1.6.3 Supercharger outlet
is temperature.

?! 4.11.14.1.6.4 Jacket cooling water
inlet temperature.

-s 4.11.14.1.6.5 Jacket cooling water
.

outlet temperature.

4.11.14.1.6.6 Lube oil inlet temperature.
_

p, 4.11.14.1.6.7 Lube oil outlet temperature.

q 4.11.14.1.6.8 Others as recommended by
Contractor.

c3 -
Note: All instruments, gauges and,,

" switches on the panel board are
C3 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 All cylinder exhaust
temperatures.

4.11.14.1.7.2 Supercharger inlet
temperatures.

4.11.14.1.7.3 Supercharger outlet
temperatures.

- r- - A
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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-oil inlet tempera-
ture.

4.11.14.1.7.7 Lube-oil outlet tempera-
ture.

4.11.14.1.7.8 Others as recommended by
Contractor.

4.12 Auxiliary Motor Drives:

4.12.1 All motors with the exception of the DC fuel oil booster pumpO. motor shall be 575 volt, 3 phase, 60 Hertz,1.15 S.F. TEFC,
squirrel cage induction motor with Class F insulated windings.

4 -

Temperature rises for continuous operation at rated load shall be
in accordance with the NEMA rises for Class B insulation systems.3

::: The motors shall be as manufactured by Seimens-Allis, Westinghouse,
. General Electric or Reliance Electric Company. Shaft bearings 3shall have a minimum B-10 life of fifteen (15) years.

[ 4.12.2 Contractor shall provide three (3) microfilmable copies of motor
3 data information (Form M1) for approval within nine (9) weeks of ,

receipt of order. The Contractor shall also furnish motor
.9 outline drawings for approval in accordance with the drawing

requirements of this specification. He shall in;1ude adequateC motor instructions in the instruction book.

4.13 Auxiliary Pumps
C

4.13.1 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 oil service pump;

Fuel System - engine driven fuel oil booster pump; DC motor
. driven fuel oil 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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4.73.2 Motor drives, where required, 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.

4.13.3 These pumps are required to be seismically designed in accordance
with Attachment IV " Functional Design Requirements for ASME 3
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.__

30 4.13.4 Vendor must submit maximum imoalance on all rotating parts for
Owner's approval.

4.13.5 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.--

S* 4.13.5.2 Air cocks, drain cocks and oil gauges.

'l ~

Liffing eye bolts and special wrenches as required.'' 4.13.S.3
O

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

C? 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

4.13.5.6.2 Manufacturer's name

4.13.5.6.3 Manufacturer's serial number

4.13.5.6.4 Rated pump capacity gpm @___F

4.13.5.6.5 Rated total head feet

4.13.5.6.6 Shut off head feet (design conditions)
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4.13.5.6.7 Applicable codes

4.13.5.6.8 Official N-type symbol

4.13.5.6.9 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 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 ofw'~
flange gaskets.

>
4.13.6 Six copies of certified pump performance test curves for pumps

O covered by the specification are to be submitted to
Mr. C. J. Wylie, Atta: J. M. Lines for approval prior to shipment 3

of any pumps. Six copies of hydrotext results, where applicable,
are required for approval prior to shipment of equipment._

A 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

'N permanently secured with noncorroding wire.
- 4.13.8 All internal wetted surfaces shall be free of metal chips, weld

a spatter, slag, oil, grease, dirt, scale and other foreign material.
!- Immediately after final cleaning, the end connections.shall be
!O 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 detached during shipment or

.. handling. Bidder shall also comply to ASNI N45.2.1-1973 clean
Level B requirements.

! 4.13.9 The pumps and accessories shall be packaged or crated to prevent
deterioration, 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 bundles and marked for identification.

4.14 Pf oing and Miscellaneous In-Line Eouioment: All 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

.

_ , _ _, . _ _ , r-,. - -- - 'w r
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'W Nessel Code,'Section III - Nuclear' Power Plant Components for Class 3
J Components, 1974.c 3

l'r t All such materials shall exhibit the appropriate "N" stamp in accordance
with ASME Section III and the finished system must also bear the appropriate t

: '

'.'NP stamp. - Effective ASME Section III Code date is hereby established as
of 1974.

The C ntractor is to furnish allowable loading on all Owner pipings
connections for approval as applicable. Contractor is responsible for
' furnishing materials and anchorages that are heavy enough to accomodate
Owner's piping lo, ads (if applicable) and therefore is cautioned about
purchase of ma,terials prior to obtaining Owner's approval of allowable
loads.

4.15' Heat Exchangers3j '
-

'

4

-4.15.1 Main Diesel Generator Heat Exchangers
-

v3 o

f 4.15.1.1 Four Diesel Generator Heat Exchangers (one heat exchangerD ,

f/ per Diesel) are to be used to cool engine coolant int,

the Diesel Generator System. The cooling medium ise3 <p
..E( supplied from the Nuclear Service Water System (untreated

,

. S .

lake water) and is circulated through the tube side of (,,

pe^ the heat exchanger. The tube side design fouling
- ,- factor shall be 0.001. Pertinent NSW chemistry is

t'~ shown in attached Table II.,

, e

g x 4.15 1.2 The channel, tube sheet, and shell material shall be
& :t ' carbon stee1. 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.
- A ..m- ., g . .

.

~ dr 4.15.1.3 Maximum fluid velocity through the tube side shall be
C"* .~ limited to 8.0 feet per second. Maximum pressure drop:i

' ,

[' (j+..
on the tube side'shall be limited to 14 psi.

;

J J. 4.15.1.4- Design pressure of the tube side shall be 250 psig.
*

f Design. temperature of the tube side shall be 95'F.*

L @': : 44 s

[%oj 4:/ :/
. s

4.15.1.5' Each heat exchanger will be horizontal straight tube
Y/ design. Removable channel covers shall be provided for

'

"$q,4/:4 4 ,3 easy access to the tubes.%;f f p / .

'#

;dR
>

f . .

g%ged. Xm "s A 15.1.6 Tube side design flow shall be Contractor's decision.

9[1.
*

However, each heat exchanger shall be capable of

d)g /j:-(
'

.1;p 5 O i passing a maximum tube side flow of 900 gpm without

xpv '

exceeding the maximum pressure loss.s
, ,

n '

( + . -j U , ,
t

. * a
g ,

Q'l .

,' d
'g' |_

i
i ,

I?| - fL
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4.15.1.7 Eacn hea* axchanger shall be capable of withstanding

the thermal stress resulting from 40 cycles of initiat. ion
of shell side flow, at Contractor's design temperature
simultaneously with initiation of tube side flow at
40*F at design flow rates. Design life of each heat
exchanger shall be 40 years.

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

4.15.1.8.1 Tube sida flow, gpm: Contractor's decision,
900 Max.

4.15.1.8.2 Tube side inlet temp, *F: 95

4.15.1.8.3 Tube side outlet temp, *F: Contractor's
decision.

# 4.15.1.9 Contractor shall state total length allowed for each
a heat exchanger including tube pull length and the total

width including nozzles.
W

4.15.2 Deleted
E

4.15.3 All Heat Exchangers
s

4.15.3.1 All auxiliary heat exchangers furnished as a part of-

the Diesel Electric Generating Unit are safety related
N and are to be designed, analyzed, tested and furnished

of materials meet %g the requirements of the ASME
N Boiler and Pressure Vessel Code, Section III Nuclear

Power Plant Components for Class 3 components.a

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

C
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 All materials shall be specially suitable for the
service required The heat exchangers shall be suitaoly
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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submit pressure of nitrogen blanket to shipment for
Owner's approval.

Each blanketed exchanger shall be shipped with a
pressure gauge to monitor the b;anketing pressure.
Each heat exchanger shall be coated externally (except
for any ptrts made of stainless steel or copper) with a
nrimer which conforms to Attachment III, Duke Power 3
Standard Coating Specification K2. The heat exchangers
shall meet the seismic design conditions per " Seism'c
Requirements for Safety Related Heat Exchangers and
Piping for Nuclear Power Stations."

4.15.3.6 A brass nameplate shall be attached to each heat
exchanger and shall show the following information:

4.15.3.6.1 Component name

4.15.3.6.2 Manufacturer's name''

'O 4.15.3.6.3 Manuf acturer's serial number
%"

4.15.3.6.4 Maximum working pressure psig shell
f3 side tube side

4.15.3.6.5 Hydro test pressure psig shell side
tube side

,,

4.15.3.6.6 Maximum working temperature, F shellys
side tube side

?1
4.15.3.6.7 Test temperature, F shell side

CD tube side
''

4.15.3.6.8 ASME Code Stamp
C

4.15.3.6.9 Year built

4.15.3.7 All pipe connection nozzles shall have welding ends
which conform to Duke Power Weld End Preparation
Drawings CN-1676-1, Rev. 1, June 20, 1974 and
CN-1676-1.1, Pev. 1, June 20, 1974, using piping Class
C. These drawings will be sent to the Contractor after
the bid is awarded.

4.15.3.8 All packaging materials, especially the wooden crating
for large components, must be flame treated or non-
combustible wherever possible.

.

- _
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4.16 Motor Control Center: Owner will furnish his awn motor control center.
Supply voltage will be 600V, 30, 60 Hertz and will house all 575 volt
auxiliary motor starters and load breakers. Contractor is to furnish
necessary data for owner to design the motor control center.

Note: AC for the Motor Control Center will not be available until
diesel generator dead bus closure on a blackout condition.
Therefora, the diesels are to have the capability of coming up to
speed without AC power.

4.17 4160 Volt Switchaear: The 4160 volt switchgear, diesel generator breaker
and its 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.

4.18 _ Foundation Equipment: A complete set of foundation bolts, nuts, plates,
solepiates and wasners for the engine generator unit and related auxiliaries,
where required, to anchor the equipment to their foundations is to be
furnished by the Contractor for each diesel. All load bearing material,a ~

excluding washers, jacking plates, and shims, are to be furnished withM Mill Test Reports.

4.19 Batteries and Battery Charger: Control and Power Batteries are to be
p initially furnished by the Contractor. The batteries are to be 125V DC

and sized such that they will remain above 1.14 volts per cell for a
period of three hours from a full " Floating" charge and loss of its 3

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
g eight hours. D C loads include all the diesel DC control power require-

ments, DC fuel oil booster pump motors and any other DC loads determined
N by the contractor necessary for safe diesel operation.

C 4.20 Miscellaneous Equipment:

O
4.20.1 One complete set of standard and torque wrenches, special wrenches

e and special maintenance tools, which are required for the required
operations, maintenance and repair of the engine generator unit
is to be supplied for the station.

4.20.2 Spare parts - One set 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 listed should be made with consideration of the type
of service for wnich the units will be used anc to achieve
minimum downtime. This refers to considering such things as
spare crank shaft and supercharger.

4.21 Thermocouples: All thermocouples are to be I.S.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 - Eauipment to be Furnished.

5.2 Materials:

5.2.1 The Bidder shall provide in his proposal a list 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 All 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 writteny3
approval.

:">
5.3 Responsibilities:

C
5.3.1 Owner:

.

In addition to the responsibilities designated in other portions
of the specification, the Owner is responsibis for:

>%
5.3.1.1 All drawing and manual approvals.

5.3.1.2 Release for manufacture.c3

;3 5.3.1.3 Release for shipment.

C 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, shall
form a part of this specification.

t
__ _ _ _ _
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6.2 Spare Contacts: All spare contacts on the proposed equipment should be
wired to terminal blocks for future use as determined by Duke. All
terminal blocks associated with these spares tiizil be located at one
convenient location.

6.3 Painting and Coatino:

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 enamel finish, or Duke
approved equal, in accordance with attached Duke Power Specifi-
cation K-2. The Contractor may obtain all coating materials from
the Sherwin-Williams Company, c/o Mr. R. E. Roberts, 307 Freeman
Bldg., Greensboro, N. C. 27403, Phone - 919-299-9532.

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

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

2
6.5 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
N _ available program, i.e. , equipment design, factory tour, visual aids,

etc.

M
6. 6 Equipment Photographs: The Contractor shall furnish the Owner with 2 3_

sets of color photographs (Kodacolor or equivalent 8 x 10 inch size)-

n~' taken at significant stages during manufacture. A :et of photographs
should consist of approximately 3_0 exposures. When applicable, an object

C of known size should be included in each photograph.

6.7 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.

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

7. QUALITY ASSURANCE

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

,

L j
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7.1.1 The supplier shall meet ANSI N45.2-1971 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 N45.2.2-1972 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:

7.1.4.1 The original shall be sent to the QA Manager, Technical
3Division, Quality Assurance Department, P. O. Box

33189, Charlotte, NC 28242, no later than the shipmentD date.
s'n

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 to which they apply. All
.N this information, unless previously agreed upon, shall be submitted

with the Certification Form 930.1.
OJ

7.1.5.1 During manufacture, the components, assemblies, andm
~

systems involved shall be inspected and tested in
O_ accordance with the following:

C 7.1.5.1.1 All components and assemblies which form an
integral part of or are attached to the
engine shall be under the centrol of the
supplier's Quality Assurance Program. This
program shall be modified a:: necessary to
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 III of
the ASME Code, shall include the following
as applicable:

a. Heat Treatment Certification or
charts.

.

,, _ , - . . - - , - _ , . .,
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h. Welding Certification to ASME, Section
IX,

c. Certification that each non-evidence
producing form of NDE was completed in
accordance with specified requirements.
To include name and SNT-TC-1A Level of
NDE personnel interpreting the examination.

d. Mill Test Reports for pressure boundary
materials.

e. Performance Test Reports.

f. Final radiographic film, exposure
diagram, technique sheet.and reader
sheets with results of examination.
Reader sheets must give name and

O SNT-TC-1A Level of NDE personnel
interpreting the examination._.

y> g. Records of all major repairs including
NDE performed.

{c
i

.
h. Hydrostatic and/or Pneumatic Test

Reports.
~

i. ASME Code Data Report.
K j. Record of minimum wall thickness,
Mi comparing actual measurements with

'

those required by ASME 5ection III
O (Valves only).
,y

7.1.5.1.3 All electrical engine related components
,e and assemblies not included in 7.1.5.1.1
! above shall be manufactured and tested in
|. accordance with the standards listed in
|

' Documentation submitted shall include:
Paragraph 1.4 of this specification.

',

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

h b. Routine tests of all motors and
[-- complete tests for one motor of each

type in accordance with IEEE 112A-1964.

7.1.5.1.4 .The electrical generator shall be under the
,

control of the Supplier's Quality Assurance
. Program. Manufacture and testing shall be

.- - - . . - . . . . -- . . . . - -- . . . -



SPECIFICATION NO.: CNS-1301.00-00-0002 3
DATE: Or i ober 3,1974
Revision S
Page 30 of 44

C
in accordance with the standards listed in
Paragraph 1.4 of this specification.
Reports on the following actual tests shall
be submitted:

a. Dielectric Tests

b. No load saturation curve

c. Phase sequence

d. Voltage Balance

e. Check of mechanical balance

f. Resistance of armature and field
windings

-

h. Bearing insulation resistance
.,

7.1.5.2 Final Testing of the completed units shall include> submittal of:
O 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
N qualification testing program required in specifi-
y^ cation Paragraph 11.3 (Subparagraph 11.3.1 through

11.3.5).
'O

c. The seismic qualification program generated to
O meet the requirements of specification Paragraph

11.1.1.2, including all subparagraphs and attach-
- mer.ts.-

.,

7. 2 . The Bidder shall submit as part of the proposal, a statement of compliance
addressing each of the following:

~

7.2.1 Duke Power Company shall receive full cooperation from the
supplier in the effort to provide both the highest degree of
quality possible and all the documentaticn listed in the specifi-
cation.

7.2.2 Duke Power Company shall have the right to perform Quality
Assurance surveillances at the supplier'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.

1

.
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7.2.3 Duke Power Company's Quality Assurance Department, 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.

8. DELIVERY

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

8.2 Packaging and shipping instructions are as delineated in th3 attached
Packaging and Shipping Requirements Form 301.4 and are to be filled out
by the Bidder and approved by the Owner.

8. 3 Equipment is to arrive at the site in accordance with the schedules
advised by the Purchaser.

y
8.4

-
All equipment is to be complete per this specification at the time of_

shipment. In the event the specified shipment date cannot be met because
of equipment discrepancies, the Owner reserves the right to approve or's~
disaprove shipment. If the Owner does approve shipment of the equipment
with discrepancies, the Contractor is to furnish all necessary materials(m for field installation as soon as possible to resolve the equipment

- deficiencies.
'~

8. 5 Shipment must comply with ANSI N45.2.2-1972 for Form 301.4.
N*

.The Contractor's Project Engineer assigned to this equipment is to review
N the Preparation and Method of Shipment before manufacture begins. The

Project Engineer is to inspect all equipment covered in tnis specificationC in the " ready to load and ship" condition to insure all procedures have
been followed.

c-. 8.6 The equipment being shipped should be accompanied by:

a. One copy of the Equipment 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 requirements in
terms of temperature, humidity, necessary energi ation, etc.

9. VENDOR DRAWINGS

9.1 The Contractor shall prepare and subc:t five (5) prints each of all 3drawings, 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 3_0 days after receipt of order and are to be full-size and legible

_

_ _ _ .
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(
with uniform background density suitable for m!crofilming and subsequent
reproduction from microfilming. These prints will be reviewed by the
Owner and, if satisfactory, will be approved. If requested, one copy of
each print, so marked will be returned to the Contractor. If not satis-
factory, the prikts 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 submitted 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 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:

Minimum character height (A, B, and C size drawings) - 0.125 in (1/8)
T 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
Uniforrc.

h 9.3 On all drawings and correspondence concerning this order, the Contractor
shall-show:

-

.

9.3.1 Mill-Power Supply Company Purchase Order Number

3 9.3.2 Duke Power Company Item Number

.O 9. 3.- 3 Name of Equipment, e.g., Diesels lA & IB

O 9.3.4 Statien and ' nit, e.g., Catawba Unit 2U

9.4 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.

-9.5 The minimum list of certified drawings to be submitted are listed below:

Schematic diagrams Logic Diagrams
Front Viewc Block Diagrams
Outlines.

. Connectio Diagrams
-Structural-details Mounting deatils

9.6 .To eliminate any confusion or repetion 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.
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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 snall be sent to Mr. C. J. Wylie, Attn: 3
J. M. Lines, Duke Power Company, P. O. 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
and appropriately note any changes by date revisions on the
pages.

-

10.2 After approval of the manufal, the Contractor shall furnish 20 copies for
<T the Owner's records within twenty days 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 General equipment description

10.3.2 Detailed operating description-

A
'

10.3.2.1 Operating principles
ni
~' 10.3.2.2 Limitations and setpoints
O

10.3.2.3 Parts identification and cutaway drawing
C

10.3.3 Installation procedure

10.3.4 Maintenance instructions

10.3.4.1 Trouble shooting

10.3.4.2 Disassembly / Assembly Instructions

10.3.4.3 Renewal parts lists

10.4 Installation Precedure: (To be included in the above manual also) copies
of the Equipment Installation Procedure section shall be set to: Mr. 3
C. J. Wylie, Attention: J. M. Lines, P. O. Box 33189, Charlotte, N. C.
28242 sixty days prior to initial equipment shipment. One copy of this
Equipment Installation Procedure should accompany the equipment when it
is shipped.

m

+
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11. TESTS AND INSPECTIONS

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

11.1.1 Equipment is to be seismically qualified by testing / analysis in
accordance with the attached Electrical Seismic Criteria. All
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 If the equipment is to be qualified by seismic testing,
the following information must be provided on the
equipment drawings:

,

11.1.1.1.1 Magnitude and direction of all operating
loads on the base.

M 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

(7 for all equipment must be included in the analysis
report.

~

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

11.2.1 Diesel Engine and auxiliaries.
?!

11.2.1.1 All standard factory tests.

11.2.1.2 All applicable tests in accordance with the standards,
" listed in Paragraph 1.4.
C

11.2.2 Generator
-9

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

11.2.3 Excitation and Control System

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

~11.3 In addition to the tests required in Section 11.2, the Contractor shall
perform (at his facility) the qualification testinq listed in 11.3.1
through 11.3.5. Use the Owner's auxiliary equipment except the exhaust
muffler and the intake silencer and filter. If the Bidder proposes to

" type quality" the equipment covered in this specification by tests
performed on equipment other than the Owners, it should be completely

- - . ._._.



SPECIFICATION NO.: CNS-1301.00-00-0002 3DATE: October 3, 1974
Revision 3

- Page 35 of 44

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 engine or generator
auxiliaries that are not duplicates of those to be supplied under this
. specification.

11.3.1 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 engins 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
runnir0 the engine at the "short time rating" for 2

o hours (7700KW).

T 11.3.1.3 One successful completion of the tests of 11.3.1.1
through 11.3.1.2 will be acceptable.

m 11.3.2 The following block loading and full load rejection tests shall*
be performed:

'

11.3.2.1 A full load rejection test shall be performed. The-

test will be acceptable if the speed after load trip
A 'does not exceed 75% of the difference between nominal

speed and the overspeed trip set point, or 1570 above
N nominal, whichever is lower. No mechanical damage or

harmful stresses should occur.
"3

11.3.2.2 A representive reactive block load 10% greater than the''
largest load of Table 1 will be applied. This load

C should occur after the generator has already been
loaded to the accumulated load of Table 1 prior to this
load. The effect of this load on generator output

3shall not exceed the limits specified in Section
4.3.10.

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

11.3.3 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
no more than one failure per hundred starts.

'.

.

g''
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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 |3exceed the limits specified in 4.3.10.

4

11.3.3.3 At least 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 oil 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"g, (defined in 11.3.1.1)

T 11.3.3.5 A failure to start (11.3.2.1 through 11.3.2.4) may be
disregarded .if it occurs for one or more of the following

- reasons:
m
*

1 - operator error

2 - a maintenance procedure defined prior to testing.
'

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

11.3.4'~ Demonstrate by analysis that the diesel is capable of starting
all loads in the time sequence prescribed in Table 1 (LOCA ors.

'"

Blackout).
&

-11.3.5 Certified full factory test reports are required on one set ofO auxiliary pumps and motors of an' exact type. If a motor or pump
p' of the exact type has been previously tested, these certified

test reports will be acceptable.

-11.3.6 The. Contractor shall provide detailed testing procedures (including
-acceptance criteria) for Owner's approval 30 days prior to

'

testing.

-11.3.7 The Owner reserves the right to witness any or all tests and
-inspections.

.

11.3.8 The Owner shall be notified in writing at least fourteen days to
factory testing with a list of the tests / inspections to be

-performed and the date which they will be performed.

-11.3.9 The Owner shall have the right to perform engineering or quality
assurance inspection visits at the Contractor's manufacturing

..'. facility at any time.

- -

.__



SPECIFICATION NO.: ''NS-1301. 00-00-0002 3DATE: October 3, 1974- ( Revision 3
Page 37 of 44

C
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 t

3QA Manager, Technical Services, Quality Assurance Department, P.
O. Box 33189, Charlotte, North Carolina 28242. Nineteen
certified copies of these reports should be sent to Mr. C. J.
Wylie, Attention: J. M. Lines. All reports should be submitted
-at the time the 930.1 Quality Assurance 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 list was
-acquired. .

'

7 12.2 'All spare _ parts _shall equal or surpass the original part specifications.
'In-the case of safety related components, the appropriate certification.-

must accompany the component.
.%

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

The information requested by the following paragraphs shall be submitted as,

separate attachments to the proposal and be in the format of this section.
b.

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

ML 13.2 Vendo'r seminar' programs available in accordance with Section 6.

13.3 The General' Information Section of the attached Equipment Coating Form
--f #EC-1,. Sheet 1, should be completed and the form submitted with the

-proposal. If desired, an alternate finish for the equipment may be
C- 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).

213.5 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 of all Bidder's tests to be conducted as identified-

in Section 11.
'

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.

b '
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~

13.10 A list of recommended spare parts in accordance with Section 12.

13.11 A list of exceptions in accordance wtih Section 15.

17.12 Pricing information in accordance with Section 18.

I 1.13. Completed description of the equipment proposed, including:

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

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

13.13.2.1 Maximum continuous rating of the engine (KW) at 125*
F ambient.

3- -13.13.2.2 Guaranteed time engine will be up to rated speed.

:::- 13.13.2.3 - Curves showing load response for the diesel generator-

accepting loads as described in Table I attached.

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 engineh accessory equipment including any equipment not
listed in Section 4.2. Descriptions.are to include,,

''
suppliers, locations, size and weight and are to

Lo_ include manpower hours needed to change out major
parts.

O
13.13.2.7 A list-of expected engine temperatures (all temp.C

monitored at normal load and at overload.),

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
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.

s

,
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(
13.13.3.3 Speed of engine and generator.

13.13.3.4 Type of generator voltage regulator, exciter and
supplier.

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 of Table 1.

13.13.3.7 Description of generator heaters.

13.13.3.8 '. Typical Generator characteristics for generator
supplied.

13.13.4 Complete description and suppliers of the following:
,

O 13.13.4.1 Air Intake System

13.13.4.2 Exhaust System-

m~
13.13.4.3 Fuel Oil System

e.

13.13.4.4 Lubricating 011 System

13.13.4.5 Cooling Water System_

3 13.13.4.6 Starting Air System

N 13.13.4.7 Crank Case Breather System

C 13.13.4.8 Engine Control Cabinets including probable panel
% fabricatior.. manufacturer and catalog numbers of

'

components to be furnished, proposed panel size and
c 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).

- - . , -. ._. . .- - . . -
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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 all miscellaneous valves,
plugs, etc., furnished by vendor and
sketch or diagram of any special
piping, valves controls required and
to be furnished by Owner. All

connections 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 be
T fabricated in accordance with Owner's

specifications as outlined in specifi-.>-

cation Section 4.13.

13.13.4.11 Each heat exchanger including the information
listed below:

- 13.13.4.11.1 Outline orawing showing overall
dimensions including cracie and heatN exchanger mounting support details.

m.1'

13.13.4.11.2 ASTM specifications of material and
o thickness of shell, channel tubesheet,

baffles, and impingement plate.
O

13.13.4.11.3 Number, size, length, ASTM material,p~~
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 shell and tube bundle
(empty and floodec).

13.13.4.11.8 Shell and channel connection sizes -
, inlet and outlet.
l

.- - . - - , . ,. . - - - ., -
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;

13.13.4.11.9 Extra Connections, number purpose and
size.

13.13.4.11.10 Statement that the coolers will be
degreased, vacuum dried, nitrogen
blanketed and instr';mentec.

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.

'N 13.13.4.11.14 Provisions taken to minimize tube
vibration and erosion.,,

,

> 13.13.4.11.15 List of any and all exceptions to
these specifications and statement

f of complete compliance o;herwise.

/ 13.13.4.11.16 Current installation list of similar
heat exchangers.-

N 13.13.4.11.17 Recommended spare parts list.

N 13.13.4.11.18 A separate exchanger specification
sheet ME-103 showing velocity (tube-

~
size), pressure drop (shell side and

4 tube side), log MTD correcte1,
transfer rate (for the fouleo

|C 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
required by this specification.

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

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



_,
+- 2 .A

SPECIFICATION NO.: CNS-1301.00-00-0002 3DATE: October 3, 1974
Revision 3

'

Page 42 of 44

13.13.4.12 Piping

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

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

13.15 List of Foundation Equipment.

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

13.17 Delivery Schedule.

13.18 Recommended manpower and manhours for unloading, installation, etc.
-w'

13.19 A preliminary layout of one complete diesel generator unit including its
Lif associated accessories and auxiliary equipment 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 applicable.~

13.21 Proposed method of seismically qualifying all diesel equipment.
-

13.22 Maximum speed engine will reach on full 10% overload rejection.

13.23 A list of all standards manufacturer will adhere to in manufacturing the,W diesel's sets and its auxiliary equipment.
C

13.24 Statements commenting on each paragraph following the same sequence as
.

C. tne specification and numbered accordingly stating compliance and/or
exactly where technical information can be found. General statements

C will not be acceptable.

14. DISCREPANCIES AND INTERPRETATION

Should'a Bidder find discrepancies in, or omission from these specifications or
te in doubt as to their meaning, he shall notify the Owner who will issue a
written interpretation.

15. CONFORMANCE WITH SPECIFICATION

15.1 Each Bidder shall state a_ny and all exceptions to this specification. Mn

no exceptions are taken, it shall be so stated in the technical orocosal.
So variations will be permitted without written approval 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 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
exceptions should be noted.

16. 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.

17. ERECTION ENGINEER

17.1 The manufacturer shall include the services of a factory trained erection
supervisor to directly supervise the unloading, installation and initial
startup of the equipment.

'T
~

The Contractor shall provide all special installation and assembly17.2
instructions. These instructions shall be in the instruction books.

#' 17.3 While performing work on the site the Contractor must comply with all
c% provisiors of the Federal Occupational Safety and Health Act of 1970.

O '18. SUBMISSION OF PROPOSALS

E 18.1 Proposals shall be submitted in accordance with instructions of the
Purchaser._

3%. 18.2 Bidder shall respond to each numbered paragraph of each section of this
specification following the same se(tence and numbering system as used in

04 this specification. He shall respond with: "will comply", " agree to", or
take exception / comment as appropriate. Any references used shall be

,,

specific. 3''-

' r5 18.5 Bidder shall submit a separate proposal for requested options.
CO-

19. ATTACHMENTS

Fore 301.4 Packaging and Shipping Requirements
| Form M1 Motor Data Sheet

Form 930.1 Vendor Quality Assurance Certification'

| Form ME-100- Pump Detail Data Sheet
i Form ME-102 Heat Exchanger Data Sheet

Form ME-103: Heat Exchanger Specification Sheet
Form GMW/100 Schedule Information 3

1 Table I List of Emergency Loads & Time Sequence
and Sizing of Diesel Generators (Blackout
condition)

Table II List of Emergency Loads and Time
sequence and sizing of Diesel Generators'

! (LOCA Condition)
|:
|

L

I

L
.

..c- - ~-, - , , , ,---n, . . - . - - . , .-,,---.,--n -- - ,-,n., .+ w-.., ., -s, - - , --.e-- w-.w- e,, -
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. Table III Heat Exchanger NSW Chemistry
Attachment I Non-destructive examination-Attachment II General Contract Specifications
Attachment III Duke Power Coating Specifications K-2 3
Attachment IV Electrical Seismic Criteria.

Specification CNS 1393.00-1, Amendment
4, September 30, 1975

Attachment V Form- EC-1, Equipment Coating Information

JDH/wpc
'EL41102A

m

ee

m
f
n

-- .

23

O

O

CO : -

. _. - .



.cg
-

.

FORM 301.4
PACKAGING AND st<tPPINr. REnulRErdENTS Page 1 of 1 3

CN'i--
Revision 0

DateSpecification No.

1. HEMCLASSIFICATION (At151 N45.2.2 - 1972)

Level A B C D special
Special -

2. PACKAGING ( Alls t N45.2.2 - 1972, section 3 and Appeneix A3)
.

Level ..
A B C D Special

Special Instructions
.

W 3. SHIPPING (ANSI N45.2.2 - 1972, section 4.2)

[, Ca rri e r . Open Closed Special

p $pecial Instructions

O,

Shipment via T rai n T ruck Plane Barge Shio Other

!
Description of other means

N.
|

N

4 -LOADING & TRAN51T (ANSI N45.2.2 - 1972, Section 4.3)C'

.O | Special Ins t ructions for loadir.n , rioging , handling , prese rva t ive
C* coatings,-seals stacking and vandalism precautions .

.

5
IDENT IFICATION AND MARKING ( AN51 N45:2.2 - 1972, Appendix A3.9)

Item Markings

Container Markings

!

.

Form 301.4

- - - - . . - - - - - - . - . _
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Form H-1
Rev. 12/20/72 3
Page 1 of 1

,

-

DUKE POtr R CO!!PA|T/
-

E!!CI!!CEP. I!:r: D!: Min:*l.:Q
SOUIRRF.L C.*iCF. I:3HC"iIO:: i'. W 'OATA E r.'I '

FOR MCTTO:tS kATED LESS riiA:; 1Eid

1. . Motor Application

|2. - Quantity Mill Power Order ;;o.

3. Manufacturer Order ::a.,

4 H: tor Type Frame' Ent Lo: uru
5. Escring Type _ Lubrication
6i Rnted HP Speed-RPM: Syn F.L.

7. Valts Phases liert: F.L. Current Service Factor

8. Subtransient reactances in percent and based on kva of the. netor
y.

h Licked Rotor Current and Power Factor at:
'# ' A. 1007. Voltage: LRC P.F.
& B. 907. Voltage : LRC P.F.

.C . 807. Voltage: LRC P.F.-
.

. Nester Data: .A. Watts B.' Volts C. T:.ases
.1 nsulation: Class Rated Tc:np. Rise /A=bient *C/ 'C
'2. % Eff. - F.L. 3/4 Load 1/2 Lead.

Ni3. % P.F. - F.L. 3/4 Load 1/2 Load
iD T:rque at 1007. voltage: F.L. L.R. Breakdown
LC Ttrque at 807. voltage: F.L. L.R. Breakdown

% Time-current heating curves at 100", 90% and 80'' voltage. (Time for motor to reach
thsrmal limits vs current)

C. '
L7. Time motor will withstand locked rotor current without damage
L8. Parmissibic successive attempts to start motor from ambient tempera ture anJ rated

- ttmperature without damaging n.utor insulation system: An, blent Temp.

Rated Temp.

19.. Timc. required for motor to return from maximum temperature limit of the insulation system
...to a . temperature that will allow another safe start with: Mtr. Running

Motor at standstill af ter attempted starts
10 0 N; ice Level does not execed DBA/ DEC between sound

fraquency Icvels of 20.12 to 10,00012 at a distance of 3' from the r.otor.
11.- Data curves and data sheet submitted

j.
fy

. ,__ _ ,__ _ .. - . - . _ , - ~ -.- . _ - -- ~ __ ~ --_ - - - - --
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FORM 930.1C
26152 PAGE 1 of 2 3
12/12/80 REVISION 0

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 Req. No.

Spec. No. Rev.

Steplier ID Nos.
,

Description of Component (s) or Material (s)

' * '
'

,

Attached Documentation covers all Components / Materials on Mill Power Order.
,f Attached Documentation covers partial shipment of Congxments/ Materials on Vill Power Order.

p The following listed tests. Inspections and reports have been completed as required by the
specification

.

O
I)r

2)
-

g 3) ~

3 4)

C 5) .
_

O 6)

7)

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

!

Supplier Representative Authorized Signature

Title Date <

(See instructions) !

Form 930. lC / Rev. 0

|

|

|
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.
DUKE POWER COMPAt4Y

-

PLANT

~

PUMP DETAll DATA SHEET

1. PUMP - NAME: PARK tio.

2. MANUF/sCTUREh Vi tiU f>I'

3 DWG N0'5: MFGR DUKE Fl,LE VENDOR

4. ALLOWABLE !0ADINGS ON N0ZZLES:

* '

FORCES LB
-

MOMENTS FT-LB IN-LB

PUMP RESTRAINTS REQ'D: YES , NO
L,0

. 5. QUALITY ASSURANCE NDT:
>

RT UT PT MT VISUAL

(.C
OTHER

6. PUMP MEETS SEISMIC CONDITIONS:-

Q ANALYZED YES NO

TESTED YES NO

.C
7. TOTAL WElGHT - PUMP AND BASE PLATE LBS

,O
8. WATER REQUIRED:

TYPE WATER

QTY GPM , _

MAX PRESS, PSIG
,

MAX TEMP 'F _ _ _

9 MOTOR PUMP CPLG:

MFGR MODEL tio

- . . 10. CASING COND ITION:
_

V PAINTED YES NO

GENERIC TYPE _ (PRIMER, Et4AMEL, EP0XY, ETC)

PRODUCT NAME NunBER

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



* . DUKE PO',IER C0!! pat;Y FORM ME-102,(*
.
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PAGE 1 of I 3PLAT;T - -+..

(.
HEAT EXCHr. TIGER DATA SHEET REVISION O* *

'l. HEAT .EXCHAt:GER flAltE MARK 110,'

2. ItANUFACTURER _ vet: DOR

~ 3. D'JG t10' S : MFGR DUKE FILE VEllDOR
,

4. . ALLO',lABLE LOA 0lliCS 0:1 flot2LES: (Attach Tabic Listing flo::les)
'

FORCES LB

., M0ff.EllTS FT LB lti-LD
. .

'

, 5. -QUALITY ASSURAllCE tiDT:

RT UT PT MT VISUAL OTHER. .

6. HEAT EXCHAtlGER MEETS SEISMIC C0!1DIT10t!S:-

,

ANALYZED: YES ti;0-. .

TESTED: YES IJO
*

.

DESIG!l C0:101T10:1: gg. ,

*

FORCES At:0 MOMEtiTS FOR SUPPORTS:

FORCES LB
6 HOMEtiTS FT-1.B t il-LB*-

.
.

*

O 7. C0ilD ITI O!!S : SHELLSIDE-

('- OPERAT i tlG DESIG11 !!YDP.0 TEST

PRESSURE PSIG PSIG PSIG

VACUUM "HgAbs "HgAbs "HgAbs
-

N. .

TEMP *F *F. 'F'

*

8. C0!(DITIONS : TUDESIDE
,

C.- OPERATiilG DES IGli ilYDRO TEST

e : , PRESSURE PSIG PSIG PSIG
'

TEttP *F . *F *F. .e
9. CODE:

*

CODE STAfP: YES 11 0

10. . HEAT ,EXCilAtlGEli C0tlDIT10t!:
SHELL PAlhTED: PRiliER FINISit .

YES
*

.

* 11 0 .

'

GENEPlC TYPE. _

PRODUCT tl/JtE
*

'

PRODUCT tlurtCER *
.

, ,

pal flT. ItF CR
,

TUBE PROTECT 10:!:
'

PI ESERVATIVE: PRODUCT tlA!!E
,

W tilTROGCil BLAT:l'ET: YES 11 0

-
. .

*
.

9

I



' ,e
~

C'
+

1- ,

- ' DUKE POWER COMPA:1Y FORM ME-103.

PAGE 1 of 1 3. HEAT EXCP.\NGER SPECIFICATIC:; S!!EET
REVISION 0. ,,

,

;p .' '
,

- _21.:1 EC SPEC NO,

MA:!UF_A.CTURE R -
V; NO. Or LE!IT9

, , _ _.S gl45/U:IT
.

..

SERVICE OF l' NIT - ITEM ::0. I

, ,,,jp[l{:/ CC!MCINi~lh iSI7.E ., TYPE, ,_ _ ,,.
, , _

e So. rr. strarienrT (?!PiB s ire r.t.sn'NT T so-n snF/snEu (?!EiH I

. PERFORMANCE OF 0 E Uf IT
s, =-(^;, ,~

* '

v y ---FLUID CIRCULATED
___._ SHELL_ticI _. . . . . - Tuas eine _ ._ _ . . _ _ _ _ _ _ . _ . _ .

y .' *

- .

. 7 f A< -
lTnTAi rLU.LD_EUTERin; _. . _ . __-.
'
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.y " SCHEDULE INFORMATION" FORM GMW/100
PAGE 1 of 1 3

REVISION 0
1. . Site Delivery Date

'2. Manufacturer Ship Date

3. . Start of Equipment Manufacture

4. Duke Egylpment Release for hanufccture

5. Manufacturer cut-off date (No New Equl'pment Changes)

6. Duke F!nal Approval of Viring Diagram (Allow two turn arounds or,12 weeks)

7. Duke Receipt of Wiring Diagram
?!

8. Duke Design Information to Manufacturer for Wiring Diagram>-

3|a.' . Duke Final Approval of Outline and General ArrcngementS ;

L. .,

a 10 -Duke Receipt of Outline and General Arrangement

Duke initial Information to Manufacturer for Outilne Drawings.

12. Duke Receipt of Foundation Drasings
N i,

13. Duke information to Manuf acturer for Foundatlan Drawings
'N

14._ Duke Order Placement

O ..

Cements:
C *

In addition to the above, the successful Bicder shall provide a Mcnufacturing
Milestone Schedule within 15 days after eaard of centrcet per Section 7 of
the attached Conditions of Contract.

,

9 .

*

av
s. . .-

D FORM GMW/100
* '

4-18-74
.

o
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TABLE 1 PAGE 1 of 1 3REVISI0tl 3
DLACK0UT Coll 0lTI0ft

This table lists acutal llP required of the specified motor during this condition and time raotor will be
'sequenced on the line. '

SEQllEllCE IllACK(UT fl0. Or IfflTI ATI0ll TillE
NO. LOAD DESCRIPTI0fl LOAli V01.1 AGE P.F. M010RS AFTER DIESEL STARTS

* 10 Sec.1 IE 600V Load Centers (f1CC's loads) 1200 l'P 575 .9
2 Centrifugal Charging PHTR. 480 IIP 4000 .9 1 11 Sec.

* *3 Plon IE 600V MCC's 700 l'P 575 .9 15 Sec.
4 Component Cooling Water PflIR. 500 1P 4000 .9 2 30 Sec.
5 fluclear Service Water PMIR. 1050 I!P 4000 .9 1 35 Sec.
6 Auxiliary feedwater PHTR. 600 IP 4000 .9 1 40 Sec.
7 liain Fire Protection PMIR. 300 IcP 4000 .9 1 50 Sec.

a 60 Sec.8 Non IE 600V flCC's 400 Itr 575 .9
9 IE 600V Load Center (l'ICC's loads) 450Ir 575 .9 10 flin.*

10 Computer Rm. Chiller linit 175 llP 600 .9 1 10 flin.
11 Control Rm. Area Chiller Compressor 600 I;P 4000 .9 1 11 flin.
12 Instrument Air Compressor 150 lip 600 .9 1 12 flin.
13 fuel Pool Cooling PMIR. ,300 llP 4000 .9 1 12 flin.
14 Pressurizer lleater Power Panel 416 KW 600 .9 1 12 flin.
15 Aux. Control Power System BTRY CllRGR 150 KVA 600 .9 1 12 flin.

7608 IIP Total

Diackout XVA = 7600 X .746
7007(,9)2 =

B;ackout KW G3061007 X,.9= =

.. . . .
__. . . . _ . . ,
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* TABLE III PAGE 1 of 1 3[
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! Revision 0
!

Heat Exchanger

[ NSW Chemistry
| Rance Avertoe
: Total dissolved solids, ppm 40 - 66 53

Total Hardness, ppm as Caco 3 10 - 18 14
Suspended solids, ppm 8 - 175 12

,

Conductivity, microhos 34 - 56 45
Silica, ppm as SiO2 6 - 14 10Total i ron, ppm 0.1 - 6.0 0.5Manganese, ppm 0.0 - 2.5 0.15
pH 6.0 - 7.6 6.8,n

Color (APHA) 1-6 3ey-- . Turbidity, JTU 5 - 140 10
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REVIfION 1, December 4,1978
Page 1 of 2

-(]
ATTACHMENT 1

The following tests, inspecti(ns, and examinations shall be performed as
indicated. Reports shall identify the inspector, the type of observation, the
results,-the acceptability and the action taken with any noted deficiencies.
Personnel. performing final evaluation of nondestructive examination shall be
qualified to SNT-TC-1A-1975, Level II.

Cylinder Bicek - Hydrostatic Test
Mill Test Report
Inspection Reports (Visual & Dimensional)

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

i

Cylinder Liners - Magnetic Particle Examination *
.o -Hydrostatic Test

Mill Test Report
C

Crankshaft - Ultrasonic Examination*.
Magnetic Particle Examination *

.-

, ' RTNDT Guaranteed Level of 20 F (Tested to ASME Section III
'

J.
Acceptance Criteria)

Mill Test Report

t, Crankshaft Bearing Seats - Magnetic Particle *
~D . Connecting Rcds - Magnetic Particle Examination *
g RTNDT Guaranteed Level of 20 F (Tested to ASME Section III

Acceptance Criteria) One per heaty: Mill Test Report
7'~

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

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

' Camshaft - Mill Test Report or Certification

Turbocharger - Shaft - Magnetic Particle Examination *
' Mill Test Report or Certification

Gears - Magnetic Particle Examir.ation *
Mill Test Report or Certification

Bolts. Studs, Nuts. Wrist Pins or Retainino Pins - Cylinder Heys, Connecting3

Roas. Main Bearino, Caos _

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

_ _ _ _



. -

3:
REVISION 1, Dacembsr 4 1978,

Page 2 of 2

,3.
-

*;.

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

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

'a. Fluorescent - Solvent Removable

~ b. Fluorescent - Post Emulsifiable

*ls
,
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.}t GENERAL CONDITIONS OF CONTRACT AYiACHMENT II.

PAGE 1 of 6*
,

EQUIPMENT AND SYSTEMS REVISION 6-

_

, .

-:g ..
,

. ,

1. GENERAL CONDITIONS

a) -These General Conditions of Contract of the Owner shall prevail
.in the event conditions offered by the Contractor add to or are in conflict

-. w'. '' these General Conditions.-

) Where these General Conditions of contract are in conflict with
the Ow.er's specification, includir.g revisions and addenda thereto, the
specification shall prevail. -

. .
,

2. .CUARANTEE
.

For a period of one calendar year after initial operation, the
Contractor guarantees that the equipment covered by the spep 'ications
shall be free frcm defects in workmanship and materials, and shall operate

e satisfactorily under all conditions described by the specifications. Any
equipment or components thereof which fail to meet the above guaranteed shall be repaired, replaced, or upgraded by the Contractor to the full
satisfaction of the Owner and at no cost to the Owner. The initial

f operation of this equipment is scheduled on or about _.

i. FAILURE TO MEET GUARANTEE :
w

a) Any defects in material or workmanship or other failure to meet
- gequirements of the specifications, including errors or omissions, wnich

3 vre disclosed prior to final payment, or prior to acceptance by the
Owner. whichever occurs at the later date, shall, if so directed by the

N Owner, be corrected entirely at the expense of the Contractor.
,

b) An'y latent defects not disclosed befora date of final paymentO

,- or date of acceptance, whichever is the later date, but disclosed witnin .

one year after the equipment and/or systems are placed in use, shall be|
-

!c corrected promptly by and at the expense of the Contractor.

|
'

c) Any variation from the materials or design agreed upon with the-

Contractor at the time of the award of the contract shall be approved byL -

the Owner before any such changes are incorporated in the equipment or
system to be furnished by Contractor. . Approved variations must be fully
documented and records thereof furnished to the Owner.

4. RIGHT TO OPERATE UNSATISFACTORY EOUIPMFNT

The Owner shall have the right to operate any and all equipment as
soon and as long as it is in operating condition whether or not such
equipment has yet bee'n accepted as complete and satisfactory. This shall
not be construed, however, to require continued operation of equipment

L{ . which may be materially damaged by such operation before the required
repair has been made. .

,

..

.

, ' . Rev. 6 12/29/78, ,

. .

. - - - , . , . , e,,,-.--, , , - , . , - , - . ,- - - - - ,.n-, , 4. _ , --- .~,,--.,.,.-_a . , - , _ , - - - - - , - - ,
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ATTACHMENT II" * .-*
.

PAGE 3 of 6
t, 8. KATER1ALS AND WDRYS NSHIP REVISION 6.

~

a) Allmaterialsusedintheconstructionofi.heequipmentshall'

( be new and of highest standard commercial quality norrally used for this'

, 2 type of equipment, considering strength, ductility, durability, 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 design and especially in the
design of all parts subject to alternatii.g stresses or shock.

b) All work shall be performed and completed in a thorough workman--

-like manner and shall follow the best modern practice in the manufacture
of high quality equipment, notwithstanding any omissions from the specifi-. ,

cations or drawings. All work shall be perfomed by workmen skilled in
their various trades. All pa-ts shall be made accurately to standard
gauge, where possible, to facilitate replacement and repairs. Like parts
shall be interchangeable insofar as practicable. Incidental fittings,.

fixtures, accessories and supplies shall be new, of approved manufacture
and of stancard first grade quality. ThE Contractor shall provide and
maintain in storage for at least ten years, free of cost to the Owner,. ...

'' sufficient templates, gauges, patterns, or other records to enable the,

Contractor to make repair and replacement parts. Prior to the Contractor's> Doing out of business or otherwise ceasirg to offer for sale the goods,
equipment or systems purchased by Owner pursuant to these terms andO conditions, Contractor shall either arrange for said storage or offer to

y sell such templates, gauges, patterns and other recorcs to Owner upon
terms and condtions which are mutually agreeable. All special gauges and7

templates, necessary for field erection and installation shall beccmc then -

property of the 0 ner. The patterns shal1 remain the property of the' Contractor.
,

9. INSPECTION 1ND TESTS
.

N
a) All materials furnished and all work performed will be subject

M '

.to rigid inspection, and rw materials shall be shipped until all required.

or specified tests, analyses, and inspections have been made, or certified-
'~'

LLpi::s of reports of tests and analyses or Contractor's guarantess shall
have been accepted. The Contractor shall prepare specimens and perform--

.

tests and analyses in accordance with the specifications and as recuired
C 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. *

b) The Contractor shall keep the Owner informed in advance, of the
time of starting and of the progress of the work in its various stages so
that arrangements can be cade for inspection.

c) All items shipped to the Owner at any location will be subject
to the Owner's receiving inspection upcn arrival at the shipning destina-
tion and prior to unloading where possible.

d) Acceptance of tht equipment or the waiving of the inspection-
.

l, thereof shall in no way relieve the Contractor of the responsibility for
furnishing equipment meeting the requirements of the specifications.,

'

Rev. 6 12/29/78
-

.
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.. ATTACHMENT II-

. .., ., PAGE 5 of 6*' - .

REVISION 6.

% 14. SHIPMENT .

h a) The Contractor shall notify the Purchaser at least fifteen days
g, in advance of expected shipping dates. When a shipment is made, the

* . 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
identification, storage or assembly of the article or articles shipped..

The shipping weight of such item shall clso be given.

b) Title to, risk of loss o'f, and damage to equipment, materials-

and articles shipped shall be and remain with the Contractor until-

delivered to and accepted at the destination designated by the Owner...
-

-

15. ERECTION ,

,

,

a) Erection'of the equipment will be performed by the Owner with
the technical advice of the Contracto.r'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 giveO
, technic'ai direction for the erecting, inspecting, initial cperation and
testing until completed to the satisfaction of the Owner, and to ins ructx '

ti.e Owner (and/or his agent) in the operational and maintenance features6 The work and operations of the erection engineer (s)of the equipment.
shall be coordinated with the construction program at the erection site.

9 as directed by the Dwner.''
.. .

.

c) In addition to other warranty requirements specified herein, if>

.pny portien of the equipment is damaged as a direct result of faelty cr
-

tinadequate technical direction cf installation, inspecting or instructionN
by the Contractor's erection engineer (s) within one year from the date of *

initial operation, the Contractor shall correct such damage at his own,I
.

"

-

e expense.

p 26. INDEMNITY ..

The Contractor will indemnify and save harmless the Owner againstC
all damages, claims for damages, suits, demands, attorney fees and costs,

,e in whole or in part, growing out of or in any way connected with the
performance of this contract by the Contractor and its employees or its^<
subcontractors, if any, and their employees. In connection with the

| foregning indamnity, the Contractor, on demand by the Owner, shall takei Theover and defend any suit against the Owner covered by the indemnity.
i Contractor shall not, however, be liable in any event for any loss or

injury to persons or property (including the apparatus installed) caused-

solely by:

a) The negligence or fault of the Owner, its employees, agents,
and other' Contractors with Owner;

,

b) Failur.e to observe the erection engineer's instructions;(
.

.

.

Rev. 6 12/29/78-

*

.
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ATTACHMENT III
PAGE 1 of 3

.. -. ~ REVISION O
.

'

~ LURE P tEk COtWAtlY
*

.

DESICfl ENGit Erit:G DEPARTMEtti

.

STAtIDAP.D COATING S E C I F I C ATi on 110. ' K-1Texturc
-

. K-2 Smooth;.

,
BY: Dur.iood Peach

DATE_ l-1E-72 P.EV I S E D l-3-74* _- *

.

POLAtlE FlillSHl!!G SYSTEn
<-

.

FOR
*

C0!! TROL EDAP.LS AND CABINETS.

1. SCOPE

I.1 This specification defines the~ method of surfact prcporation, material
and applicatioti ~ ef shop applied Sherwin Willicos Polane
Enemels to carbon steel surf aces exposed to interior service condi tions and(textured polyurethancJ
not subjected to immersion or temperatures exceeding 200*F.

.

~~

1.2 ' Finished coating system possesses excellent abrasion chemical And moistureys resistance in a 10* - 30" gloss range.
sp- 1.3 This system meets the Class A Fire Hazard Classification for noncombustionable substrates,es
- ,. '

l.4 Uses:'

Electrical and mechanical control boards, c'ubitals, panels, desks, etc.
>- '

1.5 The vendor /fcbricator shall provide all labor, equipment, and materials
--

necessary for proper surface preparat ion and
system in accordance with the standards of this specification.a plication of the coating

'5%

lE3 P.ATER I ALS
,

,, 2.1 liaterials shall be these manuf actured by the Sheruin Milliams .''

Chemical Coatings Division, Cleveland, Ohio. Paint Company. -

O >

2.1.1
Sealer - 10 parts E65A4 Polane Scaler with I part Y6627 Catalyst.

.-

1.1.2 Finish -

6partsF63SeriesPoleneEnamelwith'partV66V27 Catalyst.L.
.

. 7'

3. SURFACE PREPAR AT10!!
.

.
-

..
3.1 Clean cold rolled or hot Mir*

rolled steel by degreasing with solvent wash. #"
3.2 Vipe surf ace with metal prep or a similar type phosporic acid metal

.
..

Ietching solution - blow dry., . _f
. ^

Gu.
3.2 Sand E65 A4 Scalcr with #400 sandpaper and wipa with tach rag prior to &-

Win,

#
application of F63 Series Polone Enamel.

h. CGATl!!O SYSTEtt '
' .

4.1
i f ull coat h65A4 Polane Sealer @ 2.0 mils df t. :.' '

'f.(,.4.2
I full coat FC3 Polane Serics Enamel @ I.0-l.5 mils eft. '#~6

*

-:..

-

4.3
1 scatter'or texture coat of F63 Polone Series Enamel- - .. -~.

j 3[2
**

.' .t ;.6' .
.

_ _ _ _ _ . _ _ _ _ _ _ _ _ - - - - - - - - - -
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| ATTACHMENT III
J PAGE 2 of 3..

REVISION 0, _,,
-

. __

DUKE l'M CR COMPANY
(;; D:51CN ENGit" ERING DEPARTMENT
r'3

STANDARD COATING SPECIFICATION NO. K-1(j '

Texture
,

K-2 SmoothBY: Durwodd Peach DATE_ I/IS/12
REVISED l-3-74" ---

POLANE FIMISHlHG SYSTEM FOR CC:ITROL BOARDS AND CABINETS - cont'd.

5. APP' I CATI O*!
5.1 ncterial

shall be applied by cor.ventional, (pressure fced or suction feud)
electrostatic spray, roller coating, or curtain coating as-recommendedby Sherwin tiilliams.

5.2 Material shall not be applied by hot
spray, dip or flo cogting.

5.3. E 65A4 Polane Sealer shall air dry @ 70*F for
for 30 minutes G 180-200*F. 1 hour before sanding or

". .

5.4 The first
dry 2-3 c.inutes at 70*F prior to application of the terture orfull smooth coat of F63 Polane Series Enamel shall be allowed

5%
to

coat. sca t te r"
"

c ' 6.
SPRAY EQUIP iE':T AND SPPJ.Y tt!G GUIDES?" "

6.1
--- Full smooth coat of F63 Series Polone Enamel

6.1.1
If h Devilbiss (pressure feed) MBC gun with E tip and needle and No

air can s, prayed at 5-8 PSL fluid pressure and 40-45 PSI atomizing765.

34 pressure.

04 6.1.2 Devilbiss (suction feed)
air cap sprayed at 45-50 PSI atomizing pressure.MBC gun with E tip and needle and No. 30

- --;

c) 6.1.3
For electrostatic, roller coatir.g curtain coating, and airless

.

t

spray consultc;- Sherwin Villiams Coa pany. ,

.-* 6.2
Texture coat of F63 Series Polone Enamel .

-

,

6.2.1
Devilbiss MCB gun with E tip and needic and No. 704 air cap sprayed'

15 PSI fluid pressure and 15-20 PSI atomizing pressure.
at

. ..

7- WORutAllS HI P '

7.1 ;All phases of surface preparation,
be as recommended by the Sherwin Williams Company. thinning, application and handling shall

7.2. All
finished work shall be of uniform color ar.d texture..

- 7.3 -Al l finished work shall be free of runs, sags, drips, laps and hulidays.I
I c ->

7.4 ' All finished work shall be packaged and handled so as to arrive 3t
,

\- ' i
.

O. site with no scratches, dents, soil marks, fading or other surface bicmishesthe job 't

=P. .

* For-Smooth Finish (K-2), apply a second coat as specified in section 61
. .
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g REVISION 0

DUKE PM ER C0ftPAtlY

DESIGN ENCitiERiflG DEPART 11ErlT

jf
STAllDARD COATING SPECIFICATIOrl 140.%-1 Texturc

,

*

K-2 Smooth
-

-

SY: Durwoo.d Peach
DATE_ l/18/72 REVISED l-3-74 - ' -

.-

POLANE FitalSillilG SYSTEtt FOR C0llTROL BOARDS AIID CABitJETS - cont 'd.
8. Iris PE C_T IO:1

8.1 Both the owner and the coatings mcnufacturer and their responsible
representative shall have access to the vendor / fabricator,

shop at all
times during surface preparation and application of coatings or to inspect*

work previously finished.

8.2 The owner reserves the right to reject all work that does not meet thesc
>? standards. This may be done either at the fabricator shop or at the

company construction site.

3, 8.3 Any change in the standards of this specification shall be agreed upon inwriting by the Civil Design Section, a
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ATTACHMENT IV (EGS S - 14.2)

(L
Amendment 1 - Dec. 7. 1973

- Amendment 2 - March 11, 1974
Amendment 3 - July 17, 1974
Amendment 4 - Sept. 30, 1975

DUKE POWER COMPANY
DESIGN ENGINEERING DEPARTMENT

ELECTRICAL EQUIPMENT SEISMIC CRITERIA
FOR CATAWBA NUCLEAR STATION

This procedure outlines methods of seismically qualifying Class 1E
electrical equipment for Catawba Nuclear Station that are acceptable to
Duke Power Company, included wSere applicable are, the ef fects of the
. Catawba building torsional medes of vibration. Torsional considerations
only apply to equipment that is located in the auxiliary building.

The procedure is divided into two types of equipment qualification:7

3% Category A - Requirements for testine of electrical equipment

.05 Category B - Requirements for analysis of electrical equipment

LCD lt is recognized that some types of Class 1E equipment cannot be practically

( quallfled by analysis or testing alone. In this case some recuirements
for both Category A and B may apply. Included are the ground response -

spectra and floor translational and combined torsional-translational
response spectra for Catawba..

5%

?J

; C:

7
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. SPECIFICATION CNS-1393.00-1* * * *

DATE: August 17, 197 3
Pcgn 2

General Recuirements

The equipment shall be qualified seismically following the procedures
outlined in IEEE Standard 344-1971, "lEEE Recommended Practices for
Seismic Qualification of Class 1 Electrical Equipment for Nuclear Power
Generating Stations", and the seismic requ8rements 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 necessary
justification included to show that it meets the above requirements.

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 qualification.,n
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SPECIFICATION CNS-1333.00-1*
. .,

DATE: August 17, 1973
Pag 2 3

Category A: Testing

1. Input data supplied:

a. Equipment elevation 866 and building 0,ess Cas. 8 e y,.
b. Applicable response spectrum for horizontal acceleration, (OBE

and SSE) Figure 1.asbek without torsion.

c. The spectrum used to represent the vertical acceleration (18E
and SSE)shall be taken as 2/3 of the horizontal ground specerum
(Fig. 1 Solid Line)

' d. Maximum horizontal floor (or ground) acceleration "G" level
from high frequency asymptote, (ZPA) 03E o.11 , SSE C.19 .

e. Equipment support Information (mounting base -destal, shcck.

mounts, etc.) - Rirrie A ~ c i.. Lu
.f. Percent damping - 3

g. Seismic frequency qualification range - 0.5 to 40 hertz.

'

h. Operational settings (or range of settings) for adjustable
type devices (i f any) - UA .

N
I. Identification of non-Class 1 electrical devices in Class 1

assemblies (if any) - UA .

f 2. For the test procedure, the possible amplified design loads for
equipment supports must be censidered, either by testing the device

. on its supports, or by analyzing the supports to determine the
level of amplification (if any).

a. In analyzing supports to determine ampitfication, proceduresp
as outlined on Category B should be followed.

b
l b. In testing supports, they must be tested with equipment in-
C stalled. If the equipment is inoperative during the support

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 least 10%)

| In .ampli tude and frequency than the moni tcred responses.

3. The test fixture design must simulate the actual service mounting
and cause no dynamic coupling to the test item supports. The
method of mounting shall be documented and shall include a descrip-

,

tion of interposine fixtures. The effect of such fixtures must be
evaluated and Justificaticn of necessity mus: he included in the
report if they are only used during qualificatien and not for in-
service mounting.

4. Exploratory vibration tests may be run on equipment to aid in the
I determination of the test method that will best quali fy the equip-

.

.

_ , . _ . . _ _ _ _ _ _ _ - _ _-
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> SPECIFICATION CMS-1393.00-1
DATE: August 17, 1973
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C ment. If 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. If the configuration of the equipment 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 Slesmic excitation generally has a broad frequency content. A
random type vibration input motion should be used. However, single
frequency input, such as sine beats, may be applicable provided one
of the following conditions is met and justified in the repert:

a. The anticipated response of the equipment is adequately represented
by one mode.

b. The input has sufficient intensity and duration to excite all
modes to the required magnitude, such that the testing response
spectra will envelope the corresponding response spectra of

N the individual modes.
.

* (The aim is to reareduce as faithfully as possible the actual
earthquake envi ronmen t. Where this is not practical, it is re;uireds'
to simulate the environment in a conservative manner.)

6. The actual inout. motion must be characterized'in the same manner as
the required input motion, and the conservatism in amplitude and
frequency content must be demcostrated. A 10% margin should be
added to the acceleration of the response spectrum at the mounting-

'it of the equipment.s

7 Equipment must be tested in an operating cendition. Ope rabili tys;
should be verified during and af ter the testing.

O
S. In order to simulate aging in equipment related to the life-tine

O subjection of seismic disturbances, conduct two (2) CBE seismic
tests plus one test at full SSE in each direction. Duratien of

C each test should be at leas: 16.5 seconds.

9 The degree of coupling in the equipment will in general determine
if single or multi-axis testing is required to conservatively
produce the same response for the particular test mathed comoared
to a seismic event. In any case, all three axes (two hort: ental
and one vertical) shall be tested,

a. If the degree of coupling can be determined and is acn-existant
or very light, single axis testing is allcwable.

b. If the degree of coupling can be determined, single axis
testing is allcwable provided it can be justified. The input
should be sufficiently increased :o include the effect of
coupling en the response of the equipment.

%

ii
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Page 5

If the degree of coupling cannot be determined, multi-axisc.
testing is required. The input motion will be applied to one
vertical and one principal hor:zontal axis simultaneously.
The time phasing of the inputs in the vertical and horizontal
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 gegreesout of phase. The equipment shall then be rotated 90 In the
horizontal plane and the tests repeated.

'

10. Documentation for the test results shall be as described in Section
4 of IEEE 344-1971, and shall be submitted to the Owner prior to
shipment of the equipment. If prior tests have not been performed ~

to serve as a basis for meeting the seismic qualification requirement
of this procedure, the Owner reserves the right to witness the
qualifying tests performed on this equipment.

.
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L

Category B: Analysis

1. Input data supplied:
'

a. Equipment elevation: 855 and building Diusu $tnurot Sus.

;b. Applicable response spectrum for horizontal acceleration, (OBE
and $$E) Figure .1 , deb /wl thout torsion.

The spectrum used to represent the vertical accelerations (OBEc.
and SSE) shall be taken as 2/3 of the horizontal ground spectrum
(Figure 1, Solid 1.Ine).

d. Equipment support information (mounting base, pedestal, shock
mounts,etc.)'- M in Lc. n a. Lai.'

,

s. Percent damping: 1 *.

* f. Seismic frequency qualification range - 0.5 to 40 hertz.

Identification of non-Class I electrical devices in Class 16- g.
assemolles (if any) - UA .

,

h. Maximum horizontal floor (or ground) acceleration "G" level
) - from high frequency asymptote, (ZPA) OBE h ; SSE o.1af.

2. Possible amplied design loads for equipment supports must be con-
*- - sidered, by analyzing the supports to determine their amplification

(if any).
%

3 Static or Dynamic Analyses
q

Assess the dynamic characteristics of the equipment to de-3 a.
termine the adequacy of analytical techniques to properly

") pesdict the equipment's response under seismic conditions - If
the equipment is too complex to model, testing procedures in

O Category A should be considered.

b. Model the equipment (including the supports) to best represent
its trass distribution and sti f fness characteristics. The
equipment may be modeled as a series of discrete mass points
connected by mass-free members.

Determine the natural f requencies (periods of vibration) andc.
mode shapes of the equipment and its support system in both -

the major horizontal and ver::Ical directions. _

If the model has no natural frequencies (equipment, including
its supports) that are below the high frequency asymptote
(IPA, 20 HZ) it is considered rigid and may be 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 H2), it may be considered
a rigid body and analyzed statically (see Step 4). If the

configuration of the equipment is such that critical natural
frequencies may not be ascertained due to either the complexity
of the equipment or the inaccessibility of criticai parts
(sealed relays, etc.) the exploratory test should not be
relied upon,

An easier but more conservative method of analysis is thee.
static coefficient method (see step 5).

f. If'the equipment cannot be analyzed statically, a dynamic
analysis must be performed (see step 6).

4. Static Anal.ysis

In the static analysis, the seismic forces on each component of the
equipment are obtained by concentrating its mass at its center of
gravity and multiplying it by the max! mum floor acceleration (ZPA).-

In detemining the adequacy (see Section 7) of the equipment,- a.
- tw cases of simultaneous loading in the horizontal and ver-

tical directions must be considered. One case considers the
.

horizontal accelerations acting along the longitudinal axis of-

the equipment in combination with the vertical accelerations.
The other case considers the horizontal acceleration acting
along the transverse axis in combination with the vertical

1- acceleration.

b. If significant, the seismic stress should be added to the
equipment's operating stresses, and a determination made of

3 the adequacy (see Sect. 7) of the streng*.h of the equipment.
C

5 . Static Coefficient Analysis:

| This is an alternate method that requires no determination of
l natural frequencies. The analysis may be performed by applying a

static coefficient of 1.5 times the maximum peak of the applicable
floor (horizontal & vertical) response spectrum. The seismic

|. forces on each component of the equipment are obtained by concentrating,

its mass at its centar of gravity and multiplying it by the static -

,

! coefficient. A stress analysis shall then be performed.

In date.rmining the adequacy (Secticn 7) of the equipment, twoa.
cases of simultaneous loading in the horizontal and vertical
directions must be considered. One case considers the hori-
zontal accelerations acting along the longitudinal axis of the

t .
equipment in combination with the vertical accelerations. The

{ other case considers the horizontal acceleration acting along
the transverse axis in combination with the vertical acceleration.

~

|... -
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b. If significant, the seismic stress should be added to the
equipmerit's operating stresses, and a determination made of
the adequacy (see Sect. 7) of the strength of the equipment.

6. 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 pcInts to ensure adequate representation (see Step
3b). The resulting system will be analyzed using the response
spectra modal analysis technique. The corresponding spectral
acceleration is obtained from curves referenced in Ib & c.

The forces, moments, and stresses of each mode (period greater -

a.
than 0.025 seconds), ,ust be evaluated independently according
to the above procedure and combined according to the square
root of the sum of the squares. The absolute sum of the
responses should be considered for closely spaced in-phase
modes.

,

b. In determining the adequacy (see Section 7) of the equipme:t,-

two cases of simultaneous loading in the horizontal and vertical
directions must be considered. One case considers the her-6

Izontal accelerations acting along the longitudinal axis of
3 the equipment. In combination with the vertical accelerations..

The other case considers the horizontal acceleraticle 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
1 the adequacy (see Sect. 7) of the strength of the equipment.

O - 7 Adequacy of the strench of the equipment.

Y An evaluation cf the effects of the calculated seismic stresses on
mechanical strength, alignment (if critical to cperation), electricalg performance (contact bounce, etc.), and non-interruption of function
as related to the functional requirements of the equipment during
an SSE must be perforred. Also, all Interference effects caused by
seismic displacements should be determined.

.

.
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ATTACHMENT V

JUKE POWER COMPANY -

(g DESIGN ENGINEERING DEPARTMENT bEQUlPMENT COATING INFORMATDN w
FORM EC-l Ei.

_.

CXt:T CMTC AEAN INIT. DATE A INrT. CMTE
-_ --

h
) R C O. PAINT DtVISIO N
KC. to CATECCRY O

o
<>

OUIP T 5h gp p

W5
ENDOR O #

.

cg p

I ORVATIOR (secrto~ To et ccMe'<Teo e< vetcca)
SUBSTRATE

"NTERALS ,

,

EYPOSED
7 CE PER ITEM TC7FAL

ENMATED COADNG
_M/4ERAL QUANTirts PRIMER; GAL. INTERMELtATE GAL nNISH: G AL,

@4ECIFED COATING (DUKE C NGliJE E RIiIG)
3"" ' "' ' '* " "'

POWER DE SIGN

O
DUdC PONER

FINtSH COLCR t:0...

%CATING SYSTW
A14D NAME

O FINISH CCAT FINISH C CAT
PRODUCT NANE

MA NUFA C TURER_

COMrviENTS '.

.

N'

%
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EQUIPMENT COATING INFORMATION g. . ,.

u FORM EC-1 y
w

_ _ _ _ . .
_

..

/ENDOR'S STANDARD COATING (ys"cAfyysifcidyE")
SURFACE PREPARATION j

STEEL STRUCTURES PAINTING COUNCIL-SSPC STANDARDS-54
ENC SPt SP2 SP3 SPS SP6 SP7 $PB SPIO OTHER (CESCRIGE)

_

3ENERIC COATING
ALKYD LACQUER PHENCL!C EPOXY URETHANE OTHER (CNR;EE) ORYttG METR 4CD

=

SVER
AJR

Jrr=w-HATE '

PMD
24SH

CATALYZED

C M IFIC COATING
~

V DFT PRCCMT NO. PRCOUC T NAME PACCUCT MANUFACTURER

_

QMER

SERyfD_ LATE
,

MSH

QM CCLCR NO. COLOR t@ME CCt.CR SCLnc

ELD APPLIED COATING (PU7F"4e!'ciiftUaEib)
c

) UKE POsNER
:OATiNG SYSTEM
iURFACE ~
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)RIMER

NTEBMEDIATE
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2. Provide the performance specification and inspections performed upon
receiving the DGs 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, cuantity, damage, packaging:

and the presence 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 P1 (Attachment 2-1) as follows:

1. Performed preliminary visual inspection prior to unloading. Inspected
for environmental damage, tie doven failure, or rough handling.

2. Checked component physical markings for conformance to specification
CNS 1301.00-00-0002, i.e., fitted with permanent nameplates bearing
its ratings.

! 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 documentction as per specification 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:

1. N. D. E.
2. Performance testing
3. Hydrostatic testing
4. Welding

,

5. Equipment-Qualification Tests

.

I
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ATTACHMENE 2-1

h PROCEDURE'P-1 PAGE C5-1 REVl510N 25| m en a.i. eey, mon .

DUKE POWER COMPANY
CONSTRUCTION DEPARTMENT

QUALITY ASSURANCERECEIVING INSPECTION
PROGRAM-

C, ahfru m4 =.s 'Ah+ COVER $HEET....-=. 7. e,g,

L!ST OF PAGES, FORMS, & ATTACHMENTS VAllD FOR THIS REVISION:

|

REVISION

*Page CS-1 25
Page 1 16

*Page 2 16
*Page 3 16
*Page 4 5
"Page 5 1
Fom P-1A 16.

*

Fom P-1B 1
Fom P-1E -
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* Indicates pages affected by this revision.

Note: Existing supply of Fom P-1E may be used until supply is exhausted.
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Forrvi A.1C reww on 2 PROCEDURE P-1 PAGE 1 REVISION 16

DUKE POWER COMPANY QUALITY ASSURANCE PROGRAM_.
'

1 CONSTRUCTION DEPARTMENT

,

1. PURPOSE
This procedure establishes the method to assure that items received at a
construction site meet the requirements of the procurement documents.

2. SCOPE
Eprocedure applies to all QA Condition items. It may also apply to other
items when so designated by Construction Department Management.

3. RESPONSIBILITY
The Materials Manager is responsible for receipt, storage, and issue of items
at each construction site. The Project Quality Assurance Manager is
responsible for providing receiving inspection rece,rements if not provided on
procurement documents and for dccumenting the r'ceptance of vendor records.
The Project QA Manager is responsible for performing and documenting receiving
inspections.

4. PROCEDURE
4.1 Receiot -

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 Design Engineering. The warehouseman shall
notify a receiving inspector and afford him the opportunity to witness
unloading of items when possible within the scope of this procedure. If

the warehouseman cannot determine whether the item is within the scope of
this procedure, he shall notify a receiving inspector who shall place the
item in "QC-Hold" status.

4.2 Receiving Insoection Instruction Sheets

If Construction or Quality Assurance personnel 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 all Code items.

4.3 Receiving Insoection

Where samoling is used to perform the receipt inspection on ASME Code -

& material it shall be based on a statistically valid sampling plan.

a. A visual inspection or examination shall be performed to determine
if any damage occurred during shipping. Observations shall include,
but not be limited to fire, excessive exposure, environmental
damage, tie down failure, and rough handling,

b. Check that vendor documentation required by the procurement document
to accompany the shipment is present.,.

|

_ _ - - _ _ _ _ _ _ _ _
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) QUALITY ASSURANCE PROGRAM
L CONSTRUCTION DEPARTMENT

c. Check that identification is as required by the procurement document
and is consistent with the vendor documentation. ,

d. Perform other checks required by the procurement document.
e. Perform other checks required by Form P-18.
f. Check that the item is stored at the level specified.

4.4 Status Determination

Upon completion of inspection and documentation review, the item's status
shall be assigned as follows depending on the results:

a. 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 III Code items |assigned this status shall not be used or installed. Non Code items
may be released if specifically approved by the . Quality Assurance
Dapartment in writing. A receiving inspector shall be notified
prior to 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 item has been assigned another status. Items assigned
'"QA Hold" for lack of documentation shall have all other inspection
requirements satisfactorily completed.

b. 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 Hold" status. The provisions of Procedure Q-I shall |be followed for an item in this status.

c. Inspection Acceptable

',
This status shall be assigned to an item that meets all the
requirements checked during the receiving inspection. Items

& assigned this status, except Catawba ASME Section III 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.

d. QA Site Records Acceotable

| For an item to be assigned this status, Form P-1A must be correct
l and acceptable, the 930.1 or certificate of compliance, if required

with the shipment, and all other vendor documentation under the;

t. responsibility of Project QA must have been reviewed and approved by
b Project QA staff. For Catawba ASME Section III Code materials a

|& QA-301A shall be used to perform the review and approval of CMTRs.

l
.

-v~,, , _ - w -+s w m



p.an A-c n a2 PROCEDURE P-1 PAGE 3 REVISION 16

) QUALITY ASSURANCE PROGRAM
CONSTRUCTION DEPARTMENTy

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-1A is
recorded on the warehouse form. If parts of a shipment are in
different status, explanatory lists shall be attached to Form P-1A,
or separate P-1A's shall be generated.

Form P-1A 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
verify 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.

5. The receiving inspector shall enter a complete description of
the itec(s) received including any pertinent identification and
marking on the item (s).

| 6. The receiving inspector shall enter the warehouse shipment
' number.

7. The receiving inspector shall enter the serial number 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 enter the Duke class.

.

_ . _ _
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S OUKE POWER COMPANY
QUALITY ASSURANCE PROGRAM

CONSTRUCTION DEPARTMENT

9. The Senior QA Engineer or his designee shall enter the
component number for mechanical equipment or other applicable
numbeF or N/A tha 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 placedt

in "QA-Hold" or is nonconforming, a description of the
discrepancy shall be included. If an item is placed in
"QA-Hold" because 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-1A 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
c.

If the item is placed in QA-Hold, the P-1E tag number shall be |entered. If the item is nonconforming, the Q-1A 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 ar.:1 after the item can be released from QA-Hold and/or |the Nonconforming Item Report is cleared.

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 to
| shipment of the item, Form QA-605A, QA Vendors Release, is required
'

for receipt inspection. This form is to show that QA Vendors
Division has been notified and performed their review. In cases

i where time is a consideration, QA Ve/. dors may verbally acknowledge
| the release, following with the hard copy. This form shall be filed
I with the P-1A form. If notification of QA Vendors was required and

the QA-605A has not been recaived, place the item (s) in " hold" and
contact QA Vendors Division for disposition.

| 4.6 Release of Items from OA-Hold or NCI Status
|

For items assigned "QA-Hold" status because of missing documentation,
P Form P-1A assigned as "QA Site Records Acceptable" by Quality Assurance

shall serve as authority to remove the "QA-Holo" tape and tags. For

,
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% DUKE POWER COMPANY QUALITY ASSURANCE PROGRAM
CONSTRUCTION DEPARTMENT,

items assigned "QA-Hold" status, because inspection requirements could
not 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.

4.7 Release of Items

Copies of completed P-1A forms can be made available to the warehouse as
necessary for providing status of items.

4.8 QA-Technical Services Review

QA Projects shall remove- the construction copy of P-1A and forward
original and QA Technical Services copy to QA Technical Services on items-
requiring QA Technical Services rev%w. Upon completion of QA Technical
Services review, a copy of P-1A will be retained and the original copy
will be returned to the appropriate site. QA Projects shall maintain a
log at each site of items for which copies have been sent and received
from QA Technical Services. .

5. FORMS
-

h Th"e Tollowing forms are required by this procedure:

Form P-1A Receiving Inspection Report
Form P-1B Receiving Inspection Instruction Sheet
Form P-1E QA-Hold Tag -

|.
6. FOOTNOTES

& 1983 ASME Survey -

.

e
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Q.A. RELEASE OVES CNO DUKE POWER COMPANY 130. SERIAL NO. A> M

CONSTRUCT N DEPARTMENT b. FILE NO. ECB -5 33.Q.A. RELEASE # PROJECT ' ?uert 1.-

'
_

RECEIVING INSPECTION REPORT

2. 0Ul(E R EO./ ITEM NO. 2. MILL POWER ORDER NO. 3. M FG. ORDER NO. 3. VENDOR & LCCATICN
( Gran d Res

/354. a z-oo-ooie r-59347 ,VA af,ill,,,o n a c7

5.OESCRIPTION & IDENTIFICATION ,

LEle.e 4 rica l Cabik Ace.13 /k e k a 3 x' I 2.G t 'i \
p 4 y eL -

:i de.cl 4 Feel I

L93L9 600 I
.

i J0494 555b |

A 4 4 71 /003

| 31791 79 4
A%.'

/5 P# m .
%/d BG BL

~ % N&WN]5 w -

udg3 K'
..

-

'g _ . - - -

_ . _

6. SHIPMENT NUM8ER T. P-18 NUMSER, R EV. 8.O A RM KYESCNC 9. COMPONENT NUM8ERa

j

4& 50 t E-S Ae v ?- I N
CONOITICN

10. RECEIVING INS PECTION VISUAL EXAMINATION REMARKS: 4 STORAGE LOCATION
j

l C MATERI AL RECEIVEC IN SATISFACTORY VISUAL CONOlflON
- - I'37O OTHER (DESCRISE),

7 -

i

!

4

|

$ ,

I

!

I
1 ,

| CUALITY ASSURANCE q
00CUMENTATIGN RECE!VED:

,

STORAGE REQUIREMENTS:' W ed therd ro o+e C O V e ri n o
,LEVEL CAC8 C C Srd C SPECIAL

12. STATUS OF ITCM OATE SIG N ATURE

S Q.A.McLa
nYe! ,"a*n e aufre[e*n

" '

.t.1
NON-CONFORMING ITEM S/N A/M Alb

h Q.A. INSPECTION ACCEPTA8LE [-/ 70 ," g.pgg{g

1.1 Q. A. SITE RECORDS ACCEPTABLE 0-I~8D dA.D 4. Ob/
|

| (May be released from "c.A. Holo- if acoticaole)
d /S Q.A. TECHNICAL SERVICES VENDOR RECORD

REVIEW * CO MPt.ETE __AND ACCEPTED

Gr9nel - Rwers Coev:_ v ilow :_CA Tacnnical Services: fjnk . QA P ciects .
_

e
- . _
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Examplo dated 8/11s/79 FORM P-IS REviSON 1 i j

. - - - - |

OUKE PCWER CCMPANY |
|CONSTimCTICH OEPARTMENT

Pf!OJECT Catawba sea:Ad nut.:aca M-18
..

-

) RECEIVING INSPECTION INSTRUCTICN SHEET4
'
.

,

MATERIAL JR ECUIPMENT CCSCRIPTION: Stainless Steel Ploing Material Clas_s__3 Cittings

Nijr.' FAR SAFE Y HELAltU l1" 0.0. and Less

CRDERED SY: Desien Encineerino

INSPECTIO!! ASSISTAtlCE REQUIRE 0
As deemed necessarv by the Receiving Inscector

.

Material Test Report with ASME CertificationDOCUMENTATICN REQU; RED:

!NSPECTION INSTRUCTICtlS: Assure that each container is marked with a code trace-

able to a Material Test Recort. Insoect each oleea for manufacturer's symbol,

scec. 3!6, and traceable code. For a **tting not marked with a traceable code,

the insoector shall recuire Varehouse Persor:nel to mark the fitting with the
code shown on the container in which it was received. The QC Receiving

inspector shall inspect one iten per-traceable code per shipment to verify
' -' ' ~ correct wall thicknesa. The Receiving Inspector shall record the items received
6 and their required markings on Form P-1 A, " Receiving Inspection Sheet", in--

cluding quantities of each item.
The Receiving inspector shall require Warehouse Personnst to ' mark the Duke

Class on the fittings. The Inspector shall verify all markin'gT and may require

the remarking of any item, if within his judgement the existing markings are not
permanent enough to remain legible.

The Receiving Insoector shall inspect the material to assure that it is
free of rust.

When material is received with small nicks in the weld prep area, this type

of defect shall not be considered a nonconformance if the defect will be corrected
| during normal cleaning and erecticn.

Contact QA-Mechanical on cuestionable items.
.

|
- P%f ] g 3 j , 3 g--.p--- . .-

| PI L1 :VI F I >
l AmE U ai115 L, 6
i

ORIGINATED k .h DATE f.- 4- 79REVISION 2 s
i /
|

APPROVED: PROJ. EMGR. DC 7-u.44 SR. qA ENca. //f/f e.,,f'

-
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NOTcFORCONSTRUCTIONcataxca e-8PRn.-ra st;:i:L t:U.'.:s ca

'ew r.

RECEf/;HG INSPECTION !NSTRUCTION- SHEET

3.t:T:n::!. CR E;U;?!. E;:7 CE5CR;PTb!:: Diesel Generator ecuiccent: I te:n No.

1301.00-2, Mill F:,er order No. C-20660
Desigr. bgineerbg WectHcal); gg;ggg) gy,

,1NEPECTICN A331 STANCE RE CIRE"|: s dec ed necessary by the Eeceiving inspector

|
'

I

|
f CCOUMENTAT;CN RECU RED: 930.1
l
|

|
l

'

I?f2PECTION INSTRUCT!ONS: These instructions pertain to the Receiving of the Diesel'

Electric Generating Units ordered ty Design Specification CN 1301-00-00-0002. Code

stamped ite s shali be received without an ASME Code Dasa Report due to the nature

of para. 7.1.4.2 cf specification CNS 1301-00-00-0002 ammendment No. 2. All Code

stereed I ecs sha11 he received in accordance with Section P-1 of the Duke Fc<.er
Cc-,anv Quality Assura,ce Manual for ASME Ccde Wor <. The docu: entation neces sary

U

for receiving shall be as recuired by the purchase ceder and the specification.
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3. Identify the materials used in the design of the DGs at your plant
(specifically limiting components such as crankshafts, camshafts, pistons,
rocker arms, bearing materials, cylinder blocks, cylinder heads, pumps,
turbochargers, etc.). . Discuss how you assured yourself that design
materials used in the manufacture of your DGs were as stated and in
accordance with materials described in the TDI proposal, purchase specifi-
cations, and conformance to industry standards.

RESPONSE

- Duke Pmeer 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. Duke Power Company also requires that personnel
performing final evaluation of non-destructive examinations 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 means of requirements placed on Transamerica Delaval
as specified under Section 7 of procurement specification CNS-1301.00-00-0002
dated October 3, 1974 and all revisions thereto. Verification that these
requirements were implemented and maintained was accomplished by Duke Power
Company Quality Assurance Department Audits of TDI's QA program prior to and
during fabrication of the diesel generators.

Surveillance visits were performed periodically to verify that the diesels
were being fabricated in accordance with the procurement specification.

- The materials used in the design of the major diesel engine components (not
including auxiliary components) are identified in Attachment 3-2.

.

Y
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ATTACHMENT 3-1

The fo W wing tests, inspections, and examinations shall be performed as
|indicated. Reports shall identify the inspector, the type of examination the

results, the acceptability and the action taken with any noted deficiencies.
Personnel performing final evaluation of riondestructive examination shall be
qualified to SNT-TC-1A--1975, Level II.

Cylinder Block - iiydrostatic Test
With Liners Mill Test Reports

Inspection Reports ('/isual & Dimensional)

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

Crankshaft - Ultrasonic Examination
Magnetic Particle Examinatirn*

,

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 Report, or Certification or Certificate of
Conformance

Gears - Mcgnetic~ Particle Examination *
Mill Test Report or Certification

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

Magietic Particle Examination as per Mill Standard 10$D Mill Test
Report or Certification (Typical)

Pumps - Hydrostatic Test Certification or Engine Dyno Test -

Performance Test (may be typical)

CNOTE - Liquid Penetrut Examination is an acceptable alternate for this
requirement only if one of these methods are used:

a. Fluorescent - Solvent Removable

b. Fluorescent - Post Emulsifiable

EL40114D/4
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ATTACHMENT 3-2

Diesel Generator Component Material

Crankshafts - One piece alloy steel forging 13 inch main journals and 13 inch
crankpins. Crankwebs are 25 inches in diameter and 5-1/8 inch
thick.

Camshafts - Cold Forged Ground Shafting

Cams - Steel Forging AISI B620

Pistons - Crown = Cast Steel ASTM A143
Skirt = Nodular Iron

Rocker Arms - Ductile Iron Castings
ASTM A536 GR. 65-45-12

Bearings - Aluminum, Alcoa BS50-T5

Cylinder Blocks - Class 40 Gray Cast Iron ASTM, Aa8

Cylinder Heads - Cast' Steel ASTM, A216

Connecting Reds - Alloy Steel AISI A-4142

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



,

4. Does TDI have a program where parts / components, etc., are modified (such
that design margins are reduced) in crder to improve operability and DG
reliability? Does this apply to any DG parts at your plant? Provide a
list of product 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 S.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
belief 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.

i

.
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ATTACHMENT 4-1
,.

4

DIESEL IMPROVEMENTS MADE PRIOR TO DELIVERY OF THE DIESELS TO CATAWBA

1)| Engine Cylinder Liner Seals |p =

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 Flywheel Guard -

As an enhancement, the engine's flywheel guard was stiffened and braced to
increase reliability during a " seismic event,

4) Engine Gear Case-

To increase the longevity and reliability of the diesel, the jacket
-water and lube oil pumps were made on-engine. This change elimitated the
need for electric driven pumps. To carry-the additional horsepower and
nozzle laads, the engine's gear case was stiffened by adding ribbing

,

and brac.i,9 ,

5) Fiston

Reliability and longevity were improved with a new piston design. By
. making the piston material harder and changing the ring contour, lube oil' ' consumption was significantly reduced. Reducing the lube 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 which required more stringent inspections,

j_ 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 considerably lessened this possibility.
,

-

k

u
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ATTACHMENT 4-1 (cont'd)

8) Intake Air Manifold' Bracket

The air manifold was originally supported by U-bolts 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 Support

To increase reliability and longevity'of the diesel engine in nuclear
. service, crossbracing was added to the exhaust manifold. This added
rigidity and improved reliability during a " seismic event".

-10) Exhaust Manifold Seal Ring.

To increase reliability and longevity 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 quick start capability of the engine. This booster adds to the
reliability'of the. generator.

12) Lube Oil Inlet Manifold

Field experience has shown that an engine with a continuously running1

keep-warm pump should not oil the rocker arms 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,
i

~

13) Lube Oil Strainer Bracket

' Shop testing 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 0i1 Relief Valve
,

'As/a result'of improving starting time, and to add reliability to quick
starting, a_second lube oil relief valve was added.

;

!
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ATTACHMENT 4-1 (Cont'd)

TDI PRODUCT IMPROVEMENTS MADE OR REVIEWED BY DUKE POWER COMPANY AFTER DIESEL DELIVERY
TO CATAWBA A5 A RESULT OF 10 CFR PART 21

1) Turbocharger Lube Oil Drip Modification
2) D/G Engine Valve Springs
3)- D/G Piston Skirt - Belleville Springs
4) D/G Governor Lube Oil Cooler<

5) D/G Starting Air. Valve - Long Bolts
6) .D/G Governor Drive Coupling
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 Oil Coolers on the Catawba diesels were in their ,

proper location - no modification was required.

L-
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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 CO2 in D/G building (9.5)
3. Internal corrosion protection for fuel oil storage tanks (9.5.4.2)

Duke has provided responses to each of these items.

.
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6. Identify each of 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 ratings with engine specifications are
listed in Attachment 6-1. Attachment 6-2, lists the qualification tests performed
on one diesel 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 Enaurance Test was performed which demonstrates the diesel's ability to 1

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 generically test
and qualify the remaining three generators for Catawba.

In addition preoperational testing as outlined in Attachment 6-2 to this question,
further assures the operability and reliability of each diesel and associated
generator at Catawba.

i

.

|
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ATTACHMENT 6-1

Diesel Engine Specifications
.

Model 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

Centinuous Rating (KW) 7000

Overload Rating (KW) 7700

Quantity 4;

. Crankshaft Diameter (inches) 13

Crank Pin Diameter (inches) 13

.

e

|
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ATTACHMENT 6-2

Qualification Testing (5)

TEST (1) SPECIFIED(2) PERFORMED WITNESSED (3)

1)- ?unctional X X X
(Components) !

2) ' Operational X X X

(System)

3) . Starting Air TDI(4) X NO
Compressor
Capacity.

4) 300 Start X(8) X NO

5) Sequential Load X X X

~ 6) LoadRejection X X X

7) Margin X X X

8) Idle Endurance X X N0

9). Acoustical TDI(4) X NO

10) Crankshaft Torsion TDI(4) X NO
(Torsiograph)

11) Starting Air TDI(4) X NO
Bottle Capacity

12) 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.

L (4) Additional tests performed by TDI to augment those required by
Duke Pover 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 reinaining diesels 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
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7. In addition to qualification tests performed in accordance with Regulatory
Guides 1.9 and 1.108, and IEEE Std. 387, describe 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 testing 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):

A. 15 minute unloaded run and bearing inspection.
B. 30 minute unloaded run and bearing inspection.
C. Step loading of D/G at approximate,1y 25%, 50%, 75%, 100% and 110% for

approximately one hour per load.
D. 24 hour loaded run.
E. 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.
F. The diesel generator's fuel cil consumption rate at full load (7000 KW)

will be determined to verify the fuel oil storage tanks' capacity for
seven (7) days.

Those tests performed during the preoperational functional testing program which
h;ve 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 load 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.

.
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CATAWBA NUCLEAR STATION Pacr , d; .
UNIT i A P Pft 0 V E D - f.1-h*" kU/dl

A P Pit O V E D -[ g i, *; -
SYSTEM VERIFICATION APeriovEn .J. .1.*0.u < d. . ?. .: u .,' ..*

DATE \,,

EQC - Diesel Generator Controls llE VISIO ft I
,

|

:
_._

-

SYSTEM CHECKOUT
_

PREOPER ATIONAL TESTS PERFORMANCE MONITbil G PROGR AM
,

.

4. To demonstrate that the Diesel Generator and its
load group can f.soction without any dependence upon .'a

any other load group or portion thereof.
'

,7*
'

{. 5. To demonstrate that 1) The 08esel Generator is s
..

capable of starting and accelerating to rated speed., .

!

l In the required sequence, all of the E jineered *5-Safee eard feature toads, 2)Atnotimedurir.gthe *

loadIngsequencethatthefrequencyandvaltagg . .
-

t

decreases to less than 95% of nominal and 755 ofI *

nominal. respectively, and 3) The frequency is ..
<*

restored to within 21 of normal, and the voltage is
restored to within 10% of nominal wilhin 60% of each ,-
load-sequence time Interval. .,

-
* *

6 Io demonstrate, by simulating loss of all AC voltage. .
*

*

that 1he Diesel Generator can start automatically and
attain the w ,Jfred voltage and frequency are

.

'

maintained within required units.
*

,

t

*f. Io demonstrate the proper cperation of the Diesel 's ,

Generator esring the Design-Accident.toading Sequence *
.

and to verify that the voltage and frequency are s

maintained within required limits. ,

8. To demonstrate the full-load. carrying capability of .

.''

the Diesel Cenerator for an laterval of * 24 hours. ''

uf which at least 22 hours shall be at 1001 lead *

and at lasst 2 hours shall be at 110% toad.
.

*9. To d tenstrate that the fuel Oil filter can be
-

.
*

chan,.0d with the Olesel Generator operating, using .

the diverter valve, withmst a drop or loss of fuel *

oil pressure.

3
*

.

10. Io demonstrate that the fuel Oil Stralner can be -
*

changed with the Oletel Generator operating, using *

the diverter valve. without a drop or loss of fuel
*
.

oil pressure.
*

't' ,

e :
- .

.

e

.*

.

* '

.

- --___1_____-. . .

f
- - -

-

-. - .
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CATAWBA NUCLE AR STATION 'l xr .tk.cr i
'

UNIT i A P P flO V ED . L.(.6sm f/[8!
SYSTEM VERIFICATION

. 6,

s.*- .)d.a .. -
s PnovEn
A P Pfl 0 VE D M '' .-O 7* . o :.
DATE i

.

10C - Diesel Generator Controls
HEVISION ' -

SYSTEM CllECKOllT
.

. . _ _ _ _ ,
PR EOPE R *.TIONA L TESTS

PERFORMANCE MONITdRI.N._.G__ PROGR..A...M
._,..._.____._____-_._y.__._.____.

!

_ _ _ - 1

II. To verify the fuel oil storage capacity of seven days :at full load by nessuring the Diesel Generator's * .

-

fuel consumetton rate at (JI load. * *

12. le demonstrate the funtilonal capalellity of the '
* *

Diesel Generator, at full-load temperature to - '
operate properly. By actual loss of all AC *

voltage. verify that the Diesel Generator can ;
* *

start, in the re pired tece an! Jeque.4e loails '

automatically while maintaining voltage and *
'frequency within seerstred limits.

,..
h To demonstrate the capahllity of the Diesel . *Cenerator. to start ami accept 505 rated load

. .| g I hour. 35 consecutive times.t
*

514. Io demonstrate that the transient following the
coglete loss of load should not cause tio Diesel
Generator to reach 500 RPit. *

O. To demonstrate that the capalellity of the Diesel
Generator to supply emergency power within tlie . .

*

required time is not impaired during testing. ,

-

16 To demonstrate that 1) the Diesel Generator is ~

capable of starting and accelerating to rated
speed, in the required sequence, all of the Blacit-

.

,

Out loads. 2) at no time during the loading .'sequence that the frequency and voltage dec eases
to less than 951 of nominal and 755 of nominal, .

respectively. . M 3) the frerguency is restored to
within 25 of nominal, and the voltage is restor e ;

to within lot of nominal within 60% of each load-
.

sequency time interval.
.

.

II. In demonstrate the capal.II'ty esf the lifesel
Generator to reject a load of $t125 4W and maintain
voltage at 4l60 e 416 volts and frequency at 6081.241.

.

$ f

.

v

_

.

g .

.

9
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CATAWBA NUCLEAR STATION'
.

l' A Gl' I til~ l

UNIT A PPflO VED L/ f m* - 7 N1.i ft
APPflOVE [ y- h - , "d8 ' - f

SYSTEM. VERIFICATION A P P n o v E n -:li T4P').~ML.
''

n-
IQC - Diesel Cencrator Controls DATE '

~ ~ ~ ~

flE ViSIO N t_....-.__..__
SYSTEM CitECKOUT

_._ PREOPERATIONAL TESTS_-

PERFORMANCF MO_.N..ITORING PROGR AM_ _ - . u------ n _r - -- - - - *18 Io demonstrate the ability to Il synchrontre the
Diesel Generator while cosinected to the emergency

*

load, wills of fstte power.
load to tiie offsite power. 2[) transfer the emergencyJ Isolate the Diesel
Generator, and 4) restore the Olesel Generator to
standl>y status,

h To demonstrate the capability to simu6taneously
start both Diasel Generators without a commann f ailure

20 Io verify that the auto-connected loads to the
Diesel Leevistor do not esteed #100 Flf, -

ll.
10 demonstrate the Blesel Generator 1) starts from
amtlent conditions and accelerates to at least 427 .

Ritt in i 11 seccads 2) the genceator voltage and
tserpeency shall be at least 4tt,0 volts and 57 II:

*

within il seconds after the stari slynal en tie
followines test signals:
11 flanual
2 i simulated loss of Offsite Power
3 ', Sinulated loss of Offiste Power in Conjunction

with an 15f actuation test signal
4) An L5F actuation test signal *

/2. Io demonstrate on a simulated less of offsite power
1) the de.energitation of the emergemy t,uses and
2) load theilding from the emergency b'ases,

O .

.

8
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CATAWBA NUCLEAR STATION mcr i iir i

h: .k.* ~
#~UNIT i APPflOVED, 8' /8/_

:N'?. .' i t -A P P flO V E D '

3 T :- 4 .. ..
SYSTEM VERIFICATION

i -

APPROVED
DATE

___

ED - Diesel Generator Cooling Water System flEVISION - l_._.... _ _ _

SYSTEM CilECKOUT PCEOPERATIONAL TESTS
PERFORMANCE MONITORING PROGR A.M

I All alAlm 4 0hgmator pulnl5 .nsunus(lating deVites, and
IP/1/Afl400/01A & 018 ,jlater systes Qld functional lestDiese) Cenerator IA & 18 Cooling.

l. Janket Water keep W.iin ru,intre Im bs will le 1.wted (l.re led a.ml put in ses vice
or vre il le.s All inst eiwnts will le e allierated. Ihn . _ _

| al .vc will 1.c dunc enileu am iam nied sus lurensver 10 verify proper operation of the following alarms: Dearing fengierature
' calli,e at '.we w u k e r.res t s. I I AI ) Discharge recuure

A. tane Temp Jachei Water les 5tandpipe level
7. Vee ify the eyesability of Ilm fellowims: (OPS) 8. Low Icegi Jacket Water Dut f lut.1 levg.crature

C. Illgte temp Jacket Water in vibratinse
4. .1,u let Water krcy WafRB I.h, D. Illgh Testi Jacket Water out q,g
n .54 6-1 Blales alcater E. Low Press Jacnet Water 2. ED lical fachangcef. Low level Jaclet Water

Dif ferenlal le=g= e ate re (ful.e St.se s % ell 56.lc)
' * ','(*"'{II" 'IIo veriff the interlock between the Jattet Water keep gg

Warm Pump and the Jattet Water Feep Warm lleater,
,

luuling fartur

lo verify the capability of the ED System to maintain
the Diesel in a wann condition during Standby
operation.

.

4

.

9

_ _ _ _ _
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CATAWBA NUCLEAR STATION PAGE i,.;UF : I

UNIT APPZVEp 4 R-
APPROVED b- N1'd#

SYSTEM VERIFICATION APPROVED I b, C . [*OE
DATE N 'S ' - :-

LD - Diesel Generator tube 011 Srstee REVISION -#

f' ',. *'.
SYSTEM CHECKOllT PREOPE R ATIONAL TESTS PERFORMANCE MONITORING PROGR AM

, .
=--

.'v.
| l. All alatms. <mmter ruints, annum. latin.1 devices and IP/1/A/11(W)/01A & 018 - Diesel Generator IA & 18 tube Oil 1. Pre. tube oil Pts , * a

.. ~Interlewls will l>e lontied checteel and put in servle e ~y~~ '--''~~~'5 itein f61d funcilsnal feit~~
Bearing Temperature C ; *

. /-i ' **'

or ver i f icit. All insis twarnts will be (allbe aled. The
tt>ove will t,e done unless A>c.amented on tusnnver % To verify proper operation of the following alarws: Discharge l'ressm e 's . f * ,callbrallon wnek ee9,ests. (ltt ) t ul'e Oil 5 sar tant Ifvel *a. tow icap Labe Oil Inlet Vibration .',,2. Verif y the operability of the following: (OPS) b. Low Teap lobe 011 Cutlet Amps

,*

.

c. High Temp Lube Oil Inlet .*

a. h e l ute oli pump d. High Temp tube Oil Outlet 2. ' tube Oil Iransfer hep * * ' ' * *
. ..b. lobe till transfer Pianp e. liigh 6P Lube Filter e .'' 3c. Ile.*n tutie Oil lanit Iransfer ISeno f. liigh AP Lube Strainer

BearingTemperature}.f
. * *.

4. It e I l ed e ull lant le aosfer hav g. L w Press tube Oil Vibratios .:
e. l.48 N i % v lann Iwater h. Iow Fress Turbo Oil Right front 45 *I

'

.

1. tow Press Turbo Oil Left front 5 . s
J. tow tuSe Tank Levet 3. Clean Latie oil lank Transfeebp'..

k Te verify the interlock between the Pre-Lube Oil Pump '
I

and the tube Oil Sump lank IIcater. Bearing Temperature* - *

Vibration ~.' 3-
Io verify the capability of the tube Oil Sump fank Aars .'e.'. .

Heater to maintain the lube oil in a warni condition - "

during standby operation. 4. Used tube Oil Tank Iransfer .

-
.8>To verify the capability of the Pre-tube Oil Pump to Bearing fencerature*
.

maintain pressure and supply sufficient tube oil for Vibration e'.* . ;..

lubrication and cooling during standby operation. A'Ps . s

5. tube Oil lleat Euhanger ,[, '

v*.
. .. ,

Differenttal Icavara b; e' -

?: .

* ,
.2
.. .

* .

*L .s
. .

.

L:
.- .

', ,

.. * .

.

.

-..

'. .. .

*

C-
*

i -

v
*.a

E f. ", *
f,

' * .
.. - . . . .

.
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CATAWBA NUCLEAR STATI ON
. V; .

'UNIT APPROVED W 4 ". .U Ns - ..,.

* * i[r *..I ,

. APPROVED _ , ''' "
SYSTEM VERIFICATION

APPROVED .. h-7*?'..M..N
- Iri'I8d

DATE *
.

ED - Diesel Generator Cooling Water system REVISION -#*>. .*
- ,P

"

- :-* Y.

PERFORMANCE MONih,p=g ,.fNIOG PRdGH AM
.

~=

SYSTEM CHECKOUT PREOPE R ATIONAL TESTS
-

-_ . . - . ,I. All alarms, convuter points anniniciating devices, and IP/l/A/1400/01A & 078 - Diesel Generator IA.& 18 Cooling _
1

-.s
interloths will t.c louped chested and put in service laterjs.tje foTd functional Iest Jacket W. iter Keep W4em f%g.4* *'8*. ' ;

* *

or verifled. All instruments will be calibrated. The , . ,, f ,

al.ove will be done unless documented on tiernover h To verify proper operation of the following alarms: Reasing TemperAtare. t U ) - *

UlschargePrecureh!I**.hcalibrat ion woe s sespiests. ( 141 ) *

1 ** **Standpipe level ' '

.# , . :! f.'A. tow Temp Jacket Water la s** ' *i '2. Verify the operability of the following: (OPS) 8. Low Tea, Jacket Water Out fluid impratwo. * * -

,' ,'7f* g .'Ij;
vit.ratinn . .atC. High Temp Jacket Water in .a;' .s, . .

-

A. Jacnet Witer teep Warm Pump D. Hig8: Ten, Jacket Water Out q,5 *

8. JacLet Water Heater E. Low Press Jacket Water W =J ,, . , .

! .g'U' & '-{ '2. ED Heat Inchanger * . tF. tow Level Jacket Water
- 4 .;G. Aus Equip Not in Auto *

pit terent ial Im6e.r' ,~ f (TMc %It- tihell 514=)
h To verify the interlock between the Jacket Water Feep Dif ferential Perup $pSide1* **

g gow pai, (gne,,gg,p;1 D .h*.
*, 3 ,7Wann Pump and the Jacket Water Feep Wasm Heater. * ,

f ouling f ar. lor
.

*%..

the Diesel in a wain condition during Standby . A '*. * *:.

. ,.%.sTo verify the capability of the itD System to maintain ** .

operation, ' /;. ,*,, js, ;4 ,
t.*./,* / . 8 .|*

*

** .; .=:(:* .y> . .

-

. s. - .'
. . *i * 4 -

''. .
2 * s. .h . .

*

.g. , &. . .

f? <
.o u . r. . ?y *r. s
.>I.*'*. y

9. ; E :n. :. . .

*Y:;* .. .~ .( !
*

.

t .* . . . : .'.*

* :h;. , r*

'

g
..

. .fs ' 5. 'f.
.r. e

.
..;
e-

. . .. *

s<.. k, ., . ...

;.),' 4.* x - y
***

i. t..
t .

: Ci). )e |-*

*% .: ae *

*g. . , J t*,

.- .
,

; n.;. ..Y -
.

. 1. .. . . - *.:
,J. ~a :$'.-

8

?. .

:' .* .-:: . .~

*f , 8,* E. *

,ri :.-
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*

s.y,,
: y .~s
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CATAWBA NUCLEAR STATION Pacsi.70#.f..

UNIT APPROVED II*3G,

APPROVED /i .'.';.? }N"'
SYSTEM VERIFICATION APPROVED b f'M**d" # ' ' J".

DATE 50%'8.E . ,'
.

l

*Vr. - niesel Generator Starting Air System REVISION .

. .
.

PERFORMANCE MONikOhlhG l'ROGR A.M
SYSTEM CHECKOUT PREOPER ATIONA L TESTS

-

_

1. All alarms, antaster points, annen tat tnq devhes, and IPfi/A/1450/naA & 038 - Diesel fienerator IA & 10 5 tarting I. Starting Air Compressors % ,*$
laterlocks will lie le.nped checked and mt in serylce Al System (old funcilonal le W' " " - ~ ~ ~

Rearing Temperatur c Y=* * ** * *
I ~" ~' ' ' ~ ' .v ' .

or vertfled. All insiswonts will lee calibrated. The
ateve will be done w less documented on turnover To verify proper operation of the following alarms: Dist.harge Pressuee fi D.
talibration work seqieests. (l&f) Vibration ,P. *

- A. low Press Starting Air Ats >-
|

.

7. Verify the operability of the Starting Air Compressors. R. Low Press Control Air '

;(*, ,
4

*

(OPS) 2. Starting Air Dryers
| fo verify that Starting Air Compressor IAI (IDI) d',i * .

| operates automatically to maintain adequate Starting inlet Dewpnint
.

,;
* *

&
' Air Iank lAl (181) pressure. Outlet Dewpnint .ft

iower Pressure e. .

*
*

*

10 verify that Starting Air Compressor IA2 (182) Dif ferent ial Pressure, * *
operates automatically to maintain adequate Starting *,*' ?-.

Air lan6 IA2(182) pressure, j,' , u,
, - .s

's.

**
.

. .-

. s. .,

.S -,.

y'. /
" . "

?.
. * , *

.

/. *, * .
t . .
' s ., *1,,

'.'*..c.-
,

*

. L' e

,

#
.

* V.

*. a.
, .

*

*

. .j
*: . .

.. b

.

,ej . 8 O

# .

..
,

i:r
*

7* *.
.

.

| ." .

b . 4,
*

)*.4 .,
?,
*

,

. . .

.. .
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8. In addition to any deficiency reports already provided to the NRC, summarize
and describe problems encountered and resolved during installation and
preliminary operatie7 of the DGs. During this period, were any unusual or
abnormal operatiens observed such as excessive vibration, noise, etc., and
how were these conditions corrected? Provide a detailed summary of the

'

complete operating histories of 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 these 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 1979 flood of the D/G rooms documented by NCI's: 6675, 6676, 6677,
6678, 6679, 6680, 6681, 6682, 6683, 6684, 6685, 8868, 6687, 6688, 6689,
6690

8. The engine rebuild for piston skirt heat treating, documented by NCI 16035
and supplemental work requests 784, 785, 786, & 787

C. The generator brush rigging iepair, documented under NCI 16232

D. The tile in 1B generator documented under NCI CN40 and 50.55e report
SD 413/414-83-14

E. Voltage regulator replacement work 1B request 1064 PRF

F. Governor Resistor Box Replacement 1B work request 1324 PRF

G. 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 piping systems. Those readings which seemed high (excessive)
were forwarded to Duk;: Power Comoany's Design Engineering Department for
evaluation. At the present time, no excessive readings have been found on the
engine. There are, howevor, readings on the fuel oil and lube oil piping
systems requiring evaluation by mathematical modeling. From these evaluations,
recommendations to resupport this piping will be made.

The following is a summary of D/G 1A's operating history:
.

6/83 - Initial start-up of the Diesel Generator with both Transamerica
Delaval Inc. and Parsons Peebles/ Electric Products representatives
present. No major problems were experienced during this

EL40114D/15

.



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

J p2ricd. Duke Power pt.rsonnal and the vandor representativas 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_the D/G. During this time the Electrical Control
System had to be revised to allow proper field flashing and emergency

:( start logic.
_ i

: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, t

. fast start, controls, trips, and reliability testing was completed
~with no discrepancies.

I t11/83 - Simultaneous start testing of D/G 1A and D/G 1B was completed. All*
-fuel pumps and.injactors were removed, cleaned and. reset. Engine
exhaust temperatures were erratic. Several injectors were improperly
set. After this work was completed,-the engine temperatures returned
to normal.

01/84- During a recent endurance run, the following incidents were '

encountered:

1) Fuel injection connector leak.<-

2) Turbocharger drip line leak.
3). Turbocharger excessive bearing wear..

s

-4) Minor crack in one cylinder head. '

5) Turbocharger lube oil drain 1.ine 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 a 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/G
Load Sequencer testing completed.

'11/83-- D/G Qualification Testing began. Normal start, fast start, controls
and trips were completed with no discrepancies.

~.2/83- D/G. Reliability-Testing began. On start #31 the D/G tripped because

p
~ of low pressure turbo oil. Further investigation revealed that the

right front. turbocharger bearing had failed. Replaced entire turbocharger.
Reliability testing was completed with no discrepancies. Load
control difficulties were experienced when paralled to the system.<

'

The problem was resolved by replacing the Governor Control Box.
Engine-has 132 hours of documented run time. :

din summary, it'is. Duke Powers position'that none of the incidents have a
significant bearing on'the actual. reliability of the diesel.

.
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9. Tabulate, compare and discuss differences in present actual DC loading to
estimated loads included in the procurement specifications. Identify the
magnitude of the increased load (if any) on the DGs and describe how the
increased loading affects the DG capability with regard to reserve margin.

RESPONSE

A comparison of actual DG loading versus estimated loading included in the
procurement specification ir tabulated below.

Loss of Off-Site Power LOCA
Estimated Load Actual * Estimated Load Actual *

DG Rating (Proc. Spec.) Loading (Proc. Spec.) Loading

A 7000KW 6306 5716 5421 5256
"OOOKW 6306 5284 5421 4706B i

* 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
estimatad Icading included in the procurement specification and is substantially
less than the diesel generator rcting. This being the case, the reserve margin
is more than estimated at time of procurement.

EL40114D/17
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10. 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 detai bd
description of the upgrading accomplished on your DGs. What is the
revised manufacturer's rating for each upgraded unit for normal continuous
duty and short time overload conditions? Is the DG built-in design margin
(after upgrading) still within the recommendations of IEEE Std. 387? What
is the reserve load carrying capability (margin) of your upgraded DGs?

RESPONSE
,

Since the actual DG loading is less than the estimated loading included in the
procurement specification, upgrading the DG's has not been necessary.

,
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11. In lignt of the problems that have been identified to date with Delaval
diesels, discuss 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
locations 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 alloy 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 had. 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 strestes 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 cn 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 lA.) Additional
test and inspections of the Catawba Unit 1 diesels will be performed as
part of the TDI Dwners Group Program. .

EL40114D/19
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12. 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.

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, (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 operation including assessment of TDI performance, (4) comparison
of.your DGs with all other TDI emergency DG models now in use 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 will
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.

. EL401140/20
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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, and quality require-
ments to be imposed on the supplier. The quality requirements imposed 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,
submittal of a written description of the supplier's quality assurance program
for approval, and provided access to the suppliers' facility records for
inspection or audit.

Suppliers were evaluated prior to award to assure that their quality assurance
program and facilities would comply with the procurement document requirements.
These 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 approval prior
to shipment.

The Quality Assurance Program defined the responsibilities for the inspection
of items and the associated quality verifica. ion docuinents received the
jobsite. Items were examined upon receipt for identification, quantity,
damage, and presence of appropriate documentation.

Items identified as nonconforming upon receiving were 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 traceability 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 18 elements of 10CFR50, Appendix B; their past

! performances in manufacturing diesel generators; and their technical qualification
j in meeting the requirements of the procurement specification. After award, the

EL40114D/21
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identified procedures. drawings and documents required by the procurement
specification were reviewed and approved prior to TDI implementation. These
are listed in Attachment 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 evaluation of TDI's Quality Assurance program hnd the implementing
procedures were performed prior to the start 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.

.

.

r

k
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ATTACHMENT 12-1

Documentation Required From TDI
(Summary)

e' Engineering Drawings, Diagrams and Data Sheets

. Manufacturing /QA/QC Procedures and Reports*

. Testing Procedures and Reports*

Installation Drawings and Instructions*

4

4

I

v
1;- .

t

'

,
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12(2) "Your justification should include, but not be limited to the following:
(2) your assessa.ent of the TDI manufacturing process, inspection, and
quality assurance program conducted during manufacture of your diesel
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 TLI's documents during surveys, audits, and
surveillance, as described above, various noncompliances were identified
during surveillance and audit activities. These noncomplicnces 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 (these dispositioned repair, use-as-is or replace by TDI) were
submitted to Duke Power for approval.

|

1
t

;

I

|

|
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12(3) "Your assessment of TDI responsiveness to problems that have occurred
with your engines during installation and preliminary operation including
TDI performance."

RESPONSE

Throughout the installation and :tartup period of the diesel generators, a TDI
representative participated in the installation and startup activities and
coordinated the resolution to problems encountered during these activities.
TDI provided 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.

2
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12(4) " Comparison of your diesel generators w;th 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 show that the
conditions and/or failure modes present at Shoreham will not occur at
your. plant and at other nuclear plants; provide any supporting informa-
tion that may be obtained from non nuclear 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 Mcdel DSRV-16-4 diesel generators.

While Grand Gulf has experienced various failures of TDI diesel generator
equipment,-it's operating history shows a relatively high valid test reliability
-(greater than 98%) for the TDI diesel generators (Referencer Reg. Guide
1.108).

During the preoperational testing of the Catawba diesel generators (Reference
. Question 7), valid test reliability has been high (100% for DG1A and DG1B).

In conversa; ions with perronnel 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 evaluation of the Shoreham crankshaft failure on Grand Gulf
was transmitted to the NRC 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 to
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 sther 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 purpon 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 w 8 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 TDI 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.

EL40114D/26
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ATTACHMENT 12(4) - 1

A List of Plants With DeLaval DSRV-16-4

DIESEL GENERATORS (2)

UTILITY PLANT RUN HOURS FUEL LOAD DATE

Texas Utilities- Comanche Peak 100/each Early,1984
Unit 1 (2 D/Gs)

Duke Power Catawba 232 (1A) (3) May, 1984
Unit 1 (2 D/Gs) 132 (IB) (3)

CP&L Shearon Harris 0 June, 1955

Cleveland Perry 0 December, 1984

'' WPSS. Unit 1 and 4 0 1986 or later

Georgia Power Vogtle 0 1987

TVA Hartsville/ 0 Indefinite
Phipps Bend

MP&L Grand Gulf Unit 1(2) 1097 June 16, 1982
Division I 473
Division II

NOTES: 1. 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 IB has 250 hours of
operation.

|-
|-

|-
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12(5) " Independent review or verification of any Transamerica DeLaval Inc.
(TDI) design calcu'tations 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 independent 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
diesel components are designed to applicaDie codes, standards and qualified for
their .ir, tended service.

,

|

l
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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 thau Shoreham
I 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.

2) /.s 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 requirements 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 have been indentified to date have been corrected. When
a problem occurred on one diesel generator, the other diesel generators
were evaluated for preventive / corrective actions for that problem.
(Reference the response to Question 8.)

It is Duke Power's opinion, the Catawba emergency power supply system is dependable
and provides reasonabla 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.

!
t
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13. Provide a tabulation of the number of times (including each date of
occurrence) voltage was lost at the emergency bus (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 service 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.

All the breakers (PCB 25, 26, 27, 28, 29, 30) on the Moser incoming lines were
closed allowing power to be suppl 1ed 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 loads 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 6 undervoltage alarms in a 6 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 power 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 correct _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 mcans of material test reports from the bearing casting
vendor. Material test reports were reviewed by the Duke Power Company Quality

iAssuranca Department.

The bearing design used on the Shoreham diesels is different frca the bearing
design used for Catawba. Tha 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 roc 6 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 that this bearing design has provided excellent service
for almost 30 years. (See Attachment 14-1 for TDI bearing history.)

Therefore, Duke. Power feels the bearing design and materials used are adequate and
satisfactory for the Catawba diesels.

,

a

,

i i
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Attachment 14-1

TDI Bearing History

The history of the aluminum bearing dates back to 1961 when we set
up to manufacture our own bearings. Actually, test work began back
in the late 1950's, where a solid aluminum bearing was tested on an
engine in the field with great success. This engine was equipped with

_

unplated aluminum bearing shells throughout with excellent success.
A solid aluminum bearing shell installed in a new engine in our f actory
failed quickly. It was found that an unplated aluminum shell could
not be run against a new shaft journal. The journals had to have a
glaze on them before the bare aluminum shell would operate satisfac-
torily. Therefore, it was necessary to electroplate an SAE 19 babbitt
on the shell purely for break-in purposes. Once the journal has been
broken in the babbitt could be worn away and we would still have an
excellent bearing.

The aluminum used - for the TDI bearings is an Alcoa B850-T5
material .which is a 6% tin aluminum alloy. The aluminum surface is
first " tinned" with several elements prior to the application of SAE
19 babbitt (90% lead and 10 to 12% tin). Thic bearing design has pro-
vided excellent service for almost 30 years. Recently 2.5 to 3% copper
has been added to the babbitt to improve the fatigue ar.d wear resistance
of the plating.

.

>
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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 diesels. Discuss your
plans, Lincluding 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

Lat 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.)

' All piston skirts at Catawba have been removed, inspected and where applicable,
returned to TDI for proper heat treating, stress relieving 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 properly 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
L Attachment 15-1) of service operation in other applications without significant

. problems, . Duke Power Company feels that these skirts are suitable for applicationi-

in'the Catawba diesels.
I.

I

e
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ATTACIIMENT 15-1 Page 1 of 7

.

4. 21EIGei_aSD.EISIf

A.C. Parien, Manager, Customer Service

All- " Enterprise" R-4 series engines have been furnished with a two-piece
piston (refer to figure 1). The two-piece piston design incorporates a cast
st eel piston crown attached to a cast nodular iron piston skirt by means of.

four studs. This piston design has evolved through design improvements since
in 1967 to incorpweate chances for nigner reliability and lessit's i ncept ion

costly manufacture. The specific changes will be discussed later as they relate
to nuclear installations. First it is worthwhile to discuss the concepts behind
a two-piece design.

A review of the dynamic and thermal loads imposed on tne piston reveals
tne following!

TneCyc;2: ;as cressure loadings of 1650 psig maximum faring pressures.-

17 inen diameter surface resulting in agas cressure operates on a
force of 375,000 pounds.

- Cyc1tc inertta forces of 85,000 pouncs.

- Cyclic tnermal loads on tne piston crown because it's upper surf aces are"

enarge air (as low as 60 degrees F) and peak comoustion gases:csee to
tempera ures (tnousands of degrees F).

,

As .orsecower ratings of engines increased in tne mtd 1960's Transamerica
Oc13v21 Pnc otner mectum sceec ctesel engine manufacturers were forced to
aoancon sne olcer style single piece piston design. Tne two otece paston as
i nnerer.t ;y cetter equicced to ceal with higner tnermal inmuts of hagn P.*EP

tne crown growsnenginess mecause it allows thermal growtn of tne crown without
causing cencing stresses in tne s<trt. The two ciece oiston cesign is also

pressure anc anertaa loactngs of tne
ovtter' aculosec to- nandle tne nagner
increasec noreseoswer engines.

A revtew of tne cast steel crown used oy TDI snows as tnan a section
tntedness as posstole consistent with requirec strength to provice good

crown cooling system consists oftwo partially filled oilcooling. Tne paston

and "B", snown in Figure 1, wnich are interconnected by lube oilcrammers "A"

k,T' transfer holes. The out er cooling cavity "A" extends up close to the crown,

ecmoustion champer surface to provide an ef fective heat dam to retard heat
*r . . .

" ~ ' ' ^ ^ ~

transfer to tne ring Delt area. '

S-..

The nodular iron sxirt we use passed through several design enanges and
'? will be tne subject of part of our discussion. Tne following icentifies and
- describes several cesign iterations of the piston skirts: -

..;. .

"AF" O stons, refer to ' igure 2.1. t

sucolted in tne LILCO/Snorenam, Sousnern Californiaa. Tats cesign was
Ectson/5an Onofre and Mic Soutn Energy /Granc Gulf engines.

- s
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The miston uses As sonerical wasners on tne four stude wnten attaen tne crown
-

to tne s41rt. 7nese sonerical wasners are recutreo to provace jotnt flextotltty

E- anc worwee extremely well wnen properly manufactured. TDI procured tne

f spnerical wasner from a "commeretal" source. Unfortunately, as supplied, tnese
'

wasners proved to have inconsistent quality and large and unacceptacle-

~ vartations in heat treatment and manufacturing tolerances. As a result, a small
_ ' number of the washers failed in service, resulting in piston crown separation..

- Dne such separation occurred in a Scand Gulf unit during field testing. To
~-
= solve tne scherical washer pronlos, TDI elected to modify the design to
Y incorporate the use of a " full stack". Delleville washer arrangement. TDI issued
F S. I. M. 324 to recommend the modification for existing "AF" skirts to the

Belleville, wasner configuration. The modified " AF" skirt becomes an " AN" "oldm
* style" skirt and is shown in Figure 3. Two hundred fifty two "AF" style skirts
ma nave oeen modified. The 2*2 modified "AF" skirts have accumulated in excess of

1,772,0fA hours of operation without a failure attributable to design.:- -

, ,

F <

_'" Durtrg field testing several "AF" modified skirts at LILCD were found
E to nave itnear ancications and one was founc to nave a crack near a stua bore.
[I Tnts crac4 finctng as the reason for our 10CFR21 letter of Novemoer 26, 1983.

( At ints writing, four (4) satrts have oeen examined at Grand Gulf wnere Innear
cast ing inc t eat ions were founc on two (2) skirts. Tne ancications were easilygg

__
removed oy lagnt granding anc soltsning. Tnere is aosolutely no evidence of any

- crac-s atti ce:tn.- ~

m
=

EL
.tnear ancteattons snould not ce ta en 11gntly, newever tney snoule -

-,, not ce regarcec as " failures" inciscriminately. Indications may ce casting"

|b surface amorefections, scratenes, or macntning carns. They could contricute to
EP fr igue crace:s anc snould tnerefore be testec by gesnding or ooltsning.
--

';rera*1y faint sncacations are not cracx contricutors and tnrougn expertence

[g .a/ se lef; as founc. Overly :ealous inspeet ton witn very sensst ave instruments

;- often utsleae one to assume there are cracas wnere none exist.
=

_
D. All " AF ' style miston sutrts were cast using tne following neat

gg treatment.
.

'A. meat to 1750 degrees F. (near tne upoer crit tcal temperature) for 3

nours. Normalt:ed (air cooled) in still atr. Results a pearlatic-

~

C1 <- structure and 100,000 psi tensile strengtn.-

-_ -

iUI%-'~

B. Re-heat to 1250 degrees (slightly 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."*

2. "AN" old style, refer to Figure 3.

*

This' as tne skirt design used in all other TDI nuclear standby diesel
engines except the recent SMUD and CP&L engines which use the current AE
s x t et s.

- Tne "AN" Extet as almost identical to the modified "A " snart witn tne full
stack Belleville wasner conftguration. The portaons of tne casting wnsen were

-- macn t nce out Jf tne "AF" to r. axe a Belleville style joint have oeen removed
from sne casting by modifytng tne core.

_

m

ia -

URL . .. ,__

- .- . .
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operation on tne R-5 test engine at 514 rpm, and 342 ones.

Tne "AE" style swirt is inte*enangeable with existing R-4 ciston crowns
and' requires only minor nardware enanges.y

,
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16. What maintenance and/or operating practices have you developed to assure
optimum reliability of your diesel generators at your plant?

RESPONSE

The operations practices developed to assure reliability of the D/G's at
Catawba can be broken insto two sections; daily inspections activities of the D/G's
and supporting equipment and a monthly periodic test.

During the daily inspection the operator will perform the following once per
day or more freque.ntly 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 oil sump

tank, and fuel oil day tank

Verify /G panel conditionsoperation of the turbocharger lube oil drip system
4.,

J 5. Note D

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 activities in the draft technical specifications are covered by
periodic test PT/1/A/4350/06 4160 Essential Power System Test (Attachment 16-2)

Preventive maintenance activities for the diesel generators will be governed by
PT/0/A/4350/13. While this periodic test is still under development, it will
be based on thn TDI suggested maintenance schedule as described in Volume I
Section 5-B thru 5-B-7 of the Dalaval 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 develop 1:ent or review at the present time, and will follow manufacturers'
recommendations.

Preventative Maintenance Programs developed to date are:

PM1G 94: D/G Fuel Oil System
PM1G 98: ' D/G Starting Air Compressors
PM16 99: D/G Starting Air Dryers
PM16 100: D/G Fuel Oil Recirc. Pump

Under development or planned to be developed are PM Programs for:

D/G Lube Oil System
D/G Combustion Air and Exhaust System
D/G Cooling Water System
D/G Engine
D/G Generator
D/G Control System

w

EL40114D/33

-
-_ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _
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ATTACIDENT 16-1 PT/1/A/4350/06

DUKE POWER COMPAhT
CATAWBA NUCLEAR STATION

4160 ESSENTIAL POWER SYSTEM TEST

1.0 PURPOSE

The purpose of this test is to verify the capability of placing the 4160V
Essential Switchgear onte their standby power sources.

'
2.0 REFERENCES

2.1 4160V Essential Auxiliary Power System Description CNSD-0115-01

2.2 OP/1/A/6350/02 (Diesel Generator Operation)

2.3 OP/0/A/6350/10 (Operation of Station Breakers and Disconnects)

2.4 Catawba FSAR Section 8.3

3.0 TIME REQUIRED

3.1 Manpower

3.1.1 Three Operators

3.2 Time

3.2.1 Four Hours

3.3 Frequency

3.3.1 Each Refueling Outage

4.0 PREREQUISITES

Ncae

5.0 TEST EQUIPMEN'I

5.1 Rack-out wrench

6.0 LIMITS AND PRECAUTIONS

6.1 When transporting breakers from cubicle to cubicle, care must be
taken to prevent damage of electrical contacts.

6.2- At least one offsite AC power source shall be operable at all
times; otherwise, all operations involving core alterations or
positive reactivity changes must be suspended.

1
1

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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7.0 UNIT STATUS (Complete and sign off in Enclosure 13.1) '

7.1 The unit is in Mode 5 or 6.

7.2 Diesel Generator IA and its auxiliaries are operable for S:ttion 12.2.

7.3 Liesel Generator IB and its auxiliaries are operable for Section 12.3.

8.0 PREREQUISITE SYSTEM CONDITIONS (Complete and sign off in Enclosure 13.1)

8.1 Auxiliary Transformer 1ATC is energized and is supplying 4160V g

Switchgear IETA.

8.2 Auxiliary Transformer IATD is energized and is supplying 4160V
Switchgear IETB.

8.3 Auxiliary Transformers SATA and SATB are not being used to supply
Unit #2 4160V Switchgear 2 ETA or 2ETB.

9.0 TEST HETHOD

9.1 Initially, the 4.16KV Switchgear is being supplied by its normal
6.9KV/4.16KV Transformer. The Diesel Generator is started and
paralleled to the 4.16KV Switchgear. The normal supply is removed

- and the standby supply is psralleled with the Diesel Generator and
closed onto the 4.16KV Switchgear. The 4.16KV Switchgear IETA
(1ETB) normal breaker and the 4.16KV Switchgear IETA (1ETB) standby
breaker cubicles utilize the same breaker. These breakers must be
physically moved and placed in the correct cubicle to perform this
test on Essential Power Train IA (IB). The standby supply is then
removed and the normal supply is paralleled with the Diesel Generator
and closed onto the 4.16KV Switchgear. The Diesel Generator is then
removed from service.

10.0 DATA REQUIRED
>

' 10.1 Enclosure 13.1 completed.

11.0 ACCEPTANCE CRITERIA

11.1 Verify the capability of placing the 4160V Essential Switchgear
IETA and IETB on their respective standby power sources by
completing Section 12.2 and 12.3 of PT/1/A/4350/06 as applicable.

11.2 Any discrepancy notcd during the performance of this test which does
not keep the test from meeting the acceptance criteria shall be
given to the Shift Supervisor for evaluation.

11.3 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.

11.4 If the acceptance criteria is not met, the Licensing and Projects
Engineer shall be notified immediately for determination of
reportability.

_ ._. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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L 12.0 PROCEDURE '

Date
Time / Initials

NOTE: Breaker positioning and Diesel Generator operations will be done at
the Main Control Board.-

_
73.1 Verify that Sections 4.0, 7.0 and 8.0 are signed off as

complete on Enclosure 13.1.

NOTE: Sections 12.2 and 12.3 are independent of each other and
can be run in any sequence.

12.2 4.16KV Essential Power Train 1A '

,

12.2.1 Startup Diesel Generator IA and load per
OP/1/A/6350/02 (Diesel Generator Operation).

12.2.2 When the Diesel Generator has assumed bus IETA
loads, open AEIA-3 (ETA NORM FDR FRM ATC).

12.2.3 Open_ITA-4 (4KV XFMR 1ATC FDR).

NOTE: The racking-in/out of all breakers shall be in
accordance with OP/0/A/6350/10 (Operation of
Station Breakers and Disconnects).

12.2.4 Rackout IETA-3 (ETA NORM FDR FRM ATC).

12.2.5 Transfer IETA-3 (4.16KV SWGR 1 ETA Norm Incoming
Bkr) to the IETA-4 (4.16KV SWGR 1 ETA Stdby Bkr)
cubicle.

12.2.6 Rack-in IETA-4 (ETA ALT FDR FRM SATA).

12.2.7 Verify SATA energized.

12.2.8 Parallel across and clase lETA-4 (ETA ALT FDR
FRM SATA).

12.2.9 Unload the Diesel Generator to minimum load per
OP/1/A/6350/02 (Diesel Generator Operation) for
15 minutes to allow transformer heating to settle
out.

12.2.10 Increase load on the Diesel Generator per
OP/1/A/6350/02 (Diesel Generator Operation). '

12.2.11 Open IETA-4 (ETA ALT FDR FRM SATA).

12.2.12 Rackout IETA-4 (ETA ALT FDR FE1 SATA).

12.2.13 Transfer IETA-4 (ETA ALT FDR FRM SATA) to
the IETA-3 (ETA NORM FDR FRM ATC) cubicle.

.. .. . .

_ _ - _ _ _ _ - - - - _ - - _ _ _ - _ - _ - _ _ _ _ _ - _ _ - _ - _ _ _ _ _ - _ _ -_ _ - _ _ _ _ _ .
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Date- ~

Time / Initials

12.2.14 Rack-in IETA-3 (ETA NORM FDR FRM ATC).

12.2.15 Closed ITA-4 (4KV Xfar IATC Fdr).

12.2.16 Parallel across and close IETA-3 (ETA NORM FDR
FRM ATC).

12.2.17 Shutdown Diesel Generator IA per OP/1/A/6350/02
(Diesel Generator Operation).

12.3 4.16KV Essential Power Train IB
.

12.3.1- Startup Diesel Generator IB and Icad per
OP/1/A/6350/02 (Diesel Generator Operation).

12.3.2 When the Diesel Generator has assumed bus IETB
loads, open IETB-3 (ETB NORM FDR FRM ATD).

12.3.3 Open ITD-4 (4KV XFMR 1ATD FDR).

NOTE: The racking-in/out of all breakers shall be in
accordance with OP/0/A/6350/10 (Operation of
Station Breakers and Disconnects).

12.3.4 Rackout IETB-3 (ETB NORM FDR FRM ATD).

12.3.5 Transfer IETB-3 (ETB NORM FDR FRM ATD) to the
IETB-4 (ETB ALT FDR FRM SATB) cubicle.

12.3.6 Rack-in IETB-4 (ETB ALT FDR FRM SATB).

12.3.7 Verify SATB energized.

12.3.8 Parallel across and close IETB-4 (ETB ALT FDR
FRM SATB).

,
.

12.3.9 Unload the Diesel Generator to minimum load per
OP/1/A/6350/02 (Diesel Generator Operation) for
15 minutes to allow transformer heatinF to sett?e
out.

12.3.10 Increase load oa the Diesel Generator per
OP/1/A/6350/02 (Diesel Generator Operation).

12.3.11 Open IETB-4 (ETB ALT FDR FRM SATB).

'12.3.12 Rackout IETB-4 (ETB ALT FDR FRM SATB).

12.3.13 Transfer IETB-4 (ETB ALT FDR FRM SATB) to
the IETB-3 (ETB NORM FDR FRM ATC) cubicle.,

. _ - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _
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Date ~

Time / Initials

12.3.14 Rack-in IETB-3 (ETB NORM FDR FRM ATD).

12.3.15 Close ITD-4 (4KV XFMR 1ATD FDR).

12.3.16 Parallel across and close IETB-3 (ETB NORM FDR
FRM ATD).

_ 12.3.17 Shutdown Diesel Generator IB per OP/1/A/6350/02
(Diesel Generator Operation).

,

'

12.4 Complete Enclosure 13.1 and submit PT/1/A/4350/06
. to the Shift Supervisor.

13.0 ENCLOSURES

13.1 Data Sheet

.

4

L'

6. . . _ _ _ _ _ _ _ _ _ _ _ _ _
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DUKE POWER COMPAhT Page l'of I
CATAWBA NUCLEAR STATION

4160 ESSEhTIAL POWER SYSTEM TEST
,

PT/1/A/4350/06
DATA SHEET

ENCLOSURE 13.1

/
Operator Performing Test

(Signature / Initials)

Date Time Initial
'

Section 4.0 Complete / /

Section 7.0 Complete / ,_/

Section 8.0 Complete / /

Date/ Time Completed /

TEST-COMPLETED WITH:

No Discrepancies

Discrepancy Sheet Attached

Reviewed by _
Unit Supervisor

(Signature)

- _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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JD/1/A/435D/06

DUKE POWER COMPANY
CATAWBA NUCLEAR STATION

4160 ESSENTIAL POWEn f,YSTEM TEST

JUSTIFICATION 00CUMENT

1.0 PURPOSE

Define the operations covered by this periodic test.

2.0 REFERENCES

2.1- Guidelines used to establish this periodic test procedure.
2.5

3.0 TIME REQUIRED

3.1 Manpower

3.1.1 Minimum number required to complete test.

3.2 Time

3.2.1 Estimate

3.3 Frequency

3.3.1 Ensures periodic testing during normal shutdown when the
aux loads fed from the 4.16 KV essential switchgear are
de-energized.

4.0 PREREQUISITE TESTS

None

5.0 TEST EQUIPMENT

5.1 Provides tool to accomplish task.

6.0 LIMITS AND PRECAUTIONS
-_

.

6.1 Electrical contacts are easily damaged and can prevent racking in a
breaker.

6.2 Ensures an available power source exists for emergency use.,

7.0 UNIT STATUS

7.1 Provides a condition when aux loads fed from the 4.16 KV essential i
switchgear are de-energized.
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~
7.2- Testing would stop if one diesel became inoperable due to p'ossible
7.3 emergency conditions.

8.0 PREREQUISITE SYSTEM CONDITIONS

8.1- Provides normal operating condition.
8.2

8.3 SATA or SATB provides availability to connect to the switchgear
when the normal station aux transformer is out of service.

9.0 TEST METHOD

9.1 Provides method in which the test vill be conducted.

10.0 DATA REQUIRED

10.1 Provide data needed for test accomplishment.

11.0 ACCEPTANCE CRITERIA

11.1 Provides minimum acceptable standarde.

-12.0 PROCEDURE

12.1 Standard statement per Operations Management Procedure 4-1,

12.2 States which train is to be tested.

12.2.1 Provide standby power for 1 ETA.

12.2.2 Place IETA loads on D/G.

12.2.3 Provide for removal of IETA-3 Bkr.

12.2.4- IETA-3 Bkr must be removed and placed in IETA-4 Bkr cubicle.
12.2.6

12.2.7 Provide for transfer of load from D/G 1A to SATA.

12.2.8 Place IETA load on SATA.

12.2.9 Place IETA load on D/G 1A to allow for renoval of IETA-4
Bkr.

12.2.10- IETA-4 Bkr must be removed and placed in IETA-3 Ekr
12.2.12 cubicle.

12.2.13- Provide for normal power to IETA.
12.2.15

12.2.16 Provide for shutdown of D/G 1A.

_ - - _ - _ _ _ _ _ - _ - _ --
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12.3 Estates which train is to be tested. ~

12.3.I' ' Provide standby power to IETB.

12.3.2 Place IETB loads on D/G.

12.3.3 Provide for removal of IETB-3 Ekr.

12.3.4- IETA-3 Bkr must be removed and placed in IETA-4 Bkr
12.3.6 cubicle.

12.3.7 Provide for transfer of load from D/G IB to SATB.

12.3.8 Place IETB loads on SATB.

12.3.9 Place 1ETB load on D/G IB to allow for removal of IETB-4
Bkr.

12.3.10- IETB-4 Bkr must be removed and placed in IEGB-3 Bkr
12.3.12 cubicle.

12.3.13- Provide for normal power to IETB.
12.3.15

12.3.16; Provide for shutdown of D/G IB.

13.0 ENCLOSURES

13.1 Provide permanent record.

,

,

-

.

'

_

.

~
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. OP/1/A/6350/02

DUKE POWER COMPANY
CATA'3A 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 Local 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 Die w l Builrlings

9.0 Shutdown of the Diesel Generater After an Automatic Start

2.0 LIMITS AND PRECALTIONS

2.1 The Diesel Ganerater should be operated at > 3500 W (50% of rated
load) for a minimum of thirty (30) minutes after it has accumulated
four (4) hours of no 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 Dag. F.

2.3 Lube oil and cooling water at the engine outlets should be
typroximately 150 Deg. F while the engine is shutdown.

2.4 Starting the D/G will trip the fuel oil recire pump if running and
block it from starting until the D/G is shutdeen.

3.0 DIESEL ALIGNMEhT FOR ES ACTUATION

Date
Time / Initial,

1 3.1 -Initial Conditions

_
3.1.1 The Electrical Distribution Lineup has been co=pleted per

OP/1/A/6350/01 (Normal Power Checklist).

3.1.2 Nuclear Service Water System in operation per
OP/0/A/6!.00/06C (Suclear Service Water).

.
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Time / Initial

3.1.3 D/G Battery Charger is in operation per OP/1/A/6350/06
(125 VDC Diesel Auxiliary Power Systa=).

3.1.4 Diesel Generator Fuel Oil Systen in normal alignment per_

OP/1/A/6550/01 (Diesel Generator Fuel Oil System Operation).

3.1.5 Diesel Generator Lube Oil System in normal alignment per
OP/1/A/6550/02 (Diesel Generator Lube Oil System).

.

3.2 Procedure

3.2.1 For Diesel Generator 1A:

3.2.1.1 Complete or verify complete valve lineup and
independent verification per Enclosures 10.1
and 10.2.

3 . 2.1. 2 Complete ES Checklist and independent
verification per Enclosuras 10.5 and 10.6.

3

3.2.2 For Diesel Generator 13:

3.2.2.1 Complete or verify complete valve lineup and
independent verific.ation per Enclosures 10.3 and
10.4

3.2.2.2 Complete ES Checklist and independent verification
per Enclosures 10.7 and 10.8.

4.0 LOCAL DIESEL STARTUP AND SMTdGW

Refer to Enclosure 10.11 for completion of this section.

5.0 REh0TE DIESEL STA!TJS AND SHLTDOW
*

Refer to Enclosure 10.12 for completion of this section.

6.0 EMERGENCY STOP
,

6.1 Initial Conditions

6.1.1 Diesel Generator is running and will not stop by normal
means.

6.2 Procedure

6.2.1 Perform one of the following actions to stop the engine in
an emergency situation.

6.2.1.1 Push the stop button which is located en the
lef: hand side of the governor.

6.2.1.2 Manually trip both of the overspeed trips.

i
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7.0 REMOVING AND RETURNING DIESEL GENERATOR FROM SF0VICE

Refer to Endosure 10.13 fer completion of this sectien.

8.0 PURGING DIESEL BUILDINGS

Refer to Enclosure 10.14 for completion of this section.-

9.0 SHUltWN OF THE DIESEL GENERATOR AFTER AN AUTOMATIC START

9.1 Initial Conditions

9.1.1 Diesel Generator is in operation and was started ~oy
an automatic signal.

,

9.2 Procedure

9.2.1 To shutdown the Diesel Generator locally, refer to
Enclosure 10.11 (Local Diesel Startup and Shutdown)
Step 4.2.15.

9.2.2 To shutdown the Diesel Generator remotely, refer to
Enclosure 10.12 (Remote Diesei Startup and Shutdown) Step
5.2.16.

10.0 ENCIASURES

10.1 D/G 1A V'alve Checklist

10.2 D/G 1A Independent Verification Valve Checklist

10.3 D/G 1B Valve Checklist

10.4 D/G 1B Independent Verification Valve Checklist

10.5 D/G 1A Checklist For ES Actuation

10.6 D/G 1A Independent Verification Checklist For ES Actuation

10.7 D/G 1B Checklist For ES Actuation

10.8 D/G 1B Independent Verification Checklist For ES Actuation

10.9 D/G 1A Operating Parameters

10.10 D/G 1B Operating Parameters

10.11 Local Diese~ startup and Shutdown1

10.12 Remote Diesel Startup and Shutdewn-

10.13 Removing and Returning Diesel Generator From Service

10.14 Purging Diesel Building

,
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DIESEL GENE.RATOR OPERAT20N Page 1 of 4
' Fam 18768 (RS 81) OP/1/A/6350/02

'

D/G 1A VALVE CHECKLIST
ENCLOSURE 10.1 .

VALVE NO.
VALVE NAME S ON WM

i
.

*

lA D/G STARTING AIR
_

IVG-3 D/G Starting Air Aftercooler 1A1 Drain D3 Closed

1VG-137 D/G Starting Air Tnk %-Conn Dru DB Closed

IVG-95 D/G Starting Air Tnk 1-Cenn Drn DB Closed

IVG-138 D/G Startinz Air ink X-Cenn Drn DB Onen

IVG-97 D/G Starting Air Dryer 1Al Purge Isol DB Throttled

IVG-9 D/G Starting Air Tank 1A1 Inlet DB Open

IVG-13 D/G Starting Air Tank 1A1 Drain DB Closed |

'IVG-17 D/G Starting Air Tank 1A1 Outlet DB Onen *.

IVG-19 D/G Starting Air to Point Drain DB Closed

IVG-4 D/G Starting Air Aftercooler IA2 Drain DB C1csed

IVG-96 D/G Starting Air Dryer 1A2 Purge Isol DB Open

IVG-98 D/G Starting Air Dryer 1A2 Purge Isol DB Throttled

IVG-10 D/G Starting Air Tank 1A2 Inlet DB Open

IVG-14 D/G Star.ing Air Tank 1A2 Drain DB Closed

IVG-18 D/G Stsrting Air Tank 1A2 Outler DB Ooen

IVG-20 D/G Starting Air Lo Point Drain DB Closed

IVG-36 D/G 1B Barring Device Inlet DB Open

1W-1 1A D/G Engine Exh Silencer Drain Open

J

.

''-
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difference netween the "AF" and tne early "AN" skirts is in tneTne major
heat treating processes usec. A numoer of "AN" skirts cast between 1976 and
late 1979 were heat treatec by heating to 1750 degrees F for 3 hours and tnen
normalized in forced draft air. to produce the destred nominal 100,000 pst
t ens t le strength iron. These skirts were not tempered.

At that time, keel blocks of the normalized nodular iron were tested and
found to have the desired physical properties including ductility. From cur
piston performance experience we -had no reason to suspect there would be
residual stresses of any significant magnitude present in the non tempered
castings. 20/28 hindsight has proven this Judgement to be correct for most, but
not all pastons. This is supported by tne fact shat there are 1374 "AN" pistons
an the field wnien have accumulated in excess of 2,760,000 hours of service
without sign ficant problems. Unfort unately, a small percentage of these

noretempered "AN" piston skirts have * ailed in operation. Failure analysts
cetermanec thE cresence of resicual stresses of sufficient magnitude to
cont riout e to premature failure. Furtner exactnation snowed tne previously

necessary stress relief benefit to tneadandoned temmer process provided a
:s ston s<irt casting. Therefore, the temper or stress re11eving process is

applied to all nodular iron otston skirt cast angs. Tnere nave oeen no reportee
failures of "AN" piston skirts having proper stress rettef and procer

macn t n t r.g.
.

TD1 consicers both the "AE" anc tne ole style "AN" oleton sxtets, as

nerein cesertoec, to be sv! table for use at tne power ratings for wnten tney
-

were furntsned. This contention as succorteo oy the historical cata on tne
coerating nistory of cotn otston satet configurations.

3. "AN* New Style, Refer to Ftgure 4.

T91s s<tri is macntned from the new " AE" style s<irt casting out still
u:111:es tne full staen Belleville wasner arrangement and was useo on tne SMUD
Ranc9o Seco units, and the CP&L units.

Inese skirts are neat treated to procuce stress reitevec 100,000 ost*

ter.stle strengin nodular iron.

._ Yhe full stack Belleville arrangement was retained because at tne time of
building we had not acquired sufficient field experience on.the " half stack"

;; fW . -

"AE" configuration. ..

- 31 .:.. s

4. "AE", Refer to Figure 5. .

'
- -=-

..w.
'~" This is the latest R-4 paston skirt design. The design incorporates the

xnowledge we have gained througn our field experience on the R-4 series engine
as well as from our uprated R-5 series engine, Just concluding research
development testing. ,

,0 . . . . ,
- .~

All "AE" skirts are heat _ treated to produce stress relieved 100,000 051
tensile strengtn nocular iron. Successful operating expertence with tne "AE"
sx t et s incluces a 16 cylancer R-4 unit rateo 7000 kw, 450 rpm, 225 omeo wnien
nas &ccumulatec over 7000 nours of ooeration witnout a proolem, ane 667 nours

. . . . e. 2:

.... ..
''' ' "'
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', Form 18785 (R8-81) D2ESE2, GENERATOR OPERATION Page 2 of 4
OP/1/A/6350/02

D/G la VALVE CECKLIST
ENCLOSURE 10.1

VALVE NO.
VALVE NAME POSITION INITIAL

__

1:D-1 la D/G Engine Crankcase Vent Drip Leg DB Throttle
*

'

11 D/G COOLING WATER

1KD-5 D/G Eng Driven Jacket Water Cire Pump 1A Suct DB Open

1ED-7 D/G Eng Driven Jacket Water Cire Pume 1A Disch DB Ooen
.

1KD-13 D/G Enr Lube Oil Cooler IA Outlet DE Oeen

1KD-12 D/G Eng Lube Oil Coolar la Inlet DB Open

1KD-15 D/G Eng Jacket Water Standpipe la Drain DB Closed |

IKD-2 D/G Eng Jacket Wawter Keep Warm Pump 1A Suct DB Open

1KD-4 D/G Eng Jack Water Keep Warm Pume 1A Disch DB Ooen

1D-9 D/G Eng Jacket Water Cooler 1A Inlet DB Ooen

1XD-10 D/G Eng Jacket Water Cooler la Outlet DB Ooen

s

1XD-11 D/G Eng Jacket Water Coolsr 1A Drain DB Closed
ek-

1KD-33 D/G Eng Jacket Water Cooler 1A Vent DB . Closed,

IKD-1 D/G Eng Jacket Water Standpipe 1A Fill TI Closed

1KD-14 D/G Eng Lube Oil Cooler 1A Drain DB Closed

10-31 D/G Eng Lube Oil Cooler la Drain DB Clesed

1G -35 D/G 1A Eng Jacket Water Standpipe Drain DB Closed

D/G 1A Eng Driven Jacket Water Cire Pu:ap
1ED-36 Suct Vent

DB Closed
D/G 1A Eng Driven Jacket Water Cire Pump

IKD-37 Disch Drn
DB Closed

.

_ _ _ _ _ . _ _ _ _ _ _ _ _ _ . _ _ _ _ _ - - - - - - - - - - - - - " -
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DIESEL GENERATOR OPERATION Pegs 3 of 4
-

* Form 18768 (RS.81) OP/1/A/6350/02
D/G la VALVE CECKLIST.

ENULOSURE 10.1
.

VA NO.
VALVE NAME POSITION INITIAL

D/G 1A Eng Driven Jacket Water Cire Pump
1KD-38 Disch Vent DB Closed

,

1KD-39 D/G 1A Eng Lube 011 Clr Vent DB Closed

1XD-40 Supply To D/G 1A Engine Lube 011 Clr Vent DB Closed

12-41 D/G 1A Cing Water Inlet Vent DB Closed
.

1D-42 Sunelv To D/G 1A Left Bank Inter Clr Vent DB Closed

1KD-43 Ret To D/G 1A Eng Jacket Water Standpipe Vent DB Closed

1KD-44 Ret To D/G 1A Eng Jacket Water Standpipe Drn DB Closed

1D-56 D/G 1A Eng Driven Jacket Wtr Cire Pmp Diach Drn DB Closed

1KD-64 D/G Eng la Jacket Drain DB Closed
.

1D-65 D/G Eng 1A Jacket Drain DB Closed

12-68 D/G Keep Warm Pap 1A Outlet Vent DB Closed

1D-70- Jacket Wtr S/ Pipe la Inlet Vent DB Closed

1D-73 Jackat Wtr Stor Tank Inlet To 1A S/ Pipe DB Closed

ITD-75 Jacket Wtc Stor Tank 1A Inlet DB Closed

12 -77 Jacket Wtr Stor Tank 1A Outlet DB Closed

1KD-79 Jar.ket Vtr Stor Tanks Outlet In1 DB Closed

1KD-80 g Jacket Vtr Stor Tank Containment Dike Drn DB Open

1ED-B1 Jacket Vtr Stor Tank Inlet Isol DB Closed

1KD-32 Jacket Vtr Stor Tank Inlet Isol DB Closed

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

_ .

_ _ _ _ _ _ - _ _ - _ - _ - _ - _ _ _ - _ _ _ - _ _ - _ - _ _ _ - _ ._
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DIESEL GENERATOR 07ERATICN Pcgs 4 of 4
' Form 18768 IRS-81) OP/1/A/6350/02

D/G 1A VALVE CECC.IST
ENCLOS E 10.1

VALVE NO.
VALVE NAME POSITION INITIAL

.

12 -8.1 Jac.ket Wtr Stor Tank Inlet Drn DB Closed
*

12-84 Jacket Wer Stor Tank Inlet Drn DB Closed

12 -88 E Chem Pot Feeder A Inlet DB Closed

12 -89 2 Chem Pot Feeder A Outlet DB Closed

12 -93 E Chem Pot Feeder A Drain DP Closed

12 -87 2 Chem Pot Feedet A Bypass DB Open

l

l

.

=pe ee e en no , e e g g ,,gn e,gg ene ,,, e . ,. , , ,
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,- DIESEL GENERATO2 OPERATION Pago 1 of 1
.Fonn 18768 (R8-81) OP/1/A/6350/02

D/G 1A INDEPENDENT VFF.IPICATION VALVE CECKLIST
ENCLC33E 10.2

.

VALVE NO.
VALVE NAME PCSITION INITIAL

1A D/G STARTING AIR

IVG-17 D/G Starting Air Tank 1A1 Outlet DB Open

IVG-18 D/G Starting Air Tank 1A2 Outlet DB Open

la D/G COOLING WATER

.

1KD-5 D/G Eng Driven Jacket Water Cire Pume 1A Suet DB Ooen
.

1D-7 D/G Eng Driven Jacket Water Cire Pu=p la Disch DB Open |

1D -13 D/G Eng Lube Oil Cooler 1A Outlev DB Open

1E-12 D/G Eng Lube Oil Cooler IA Inlet DB Open

12 -15 D/G Eng Jacket Water Standoipe 1A Drain DB Closed

1KD-9 D/G Eng Jacket Water Cooler IA Inlet DB Ooen

1KD-10 D/G Eng Jacket Vater Cooler 1A Outlat DB Ooen

--- - . . . . . . . ,. . . ,

_. ____ _______ _ - - . . _ - _ . - _-
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I DIESEL GENT.RAL OP:: RATION Peg 2 1 of 3
'

-

. Form 18768 (R8-81) OP/1/A/6350/02
D/G 1B VALVE CHECKLIST

ENCLOSURE 10.3

VALVE NO.
VALVE N AME POSITION INITIAL

1B D/G COOLING VATER DB

1KD-16 D/G Eng Jacket Water Standpipe IB Pill DB Closed

1KD-17 D/G Eng Jacket Water Keep Warm Ptmo IB Suct DB Open

1XC-19 D/G Eng Jacket Water Keen Varm Pume 1B Disch DB Ooen

.

IKD-20 D/G Ene Driven Jacket Veter Cire Pure IB Suet DB Ooen

1KD-24 D/G Eng Jacket Water Cooler 13 Inlet DB Open

1C-25 D/G Eng Jacket Water Cooler IB Outlet DB Open

1KD-26 D/G Eng Jacket Water Cooler 1B Drain DB Closed

1KD-34 D/G Eng Jacket Water Cooler 1B Vent DB Closed. "

1KD-22 D/G Erg Driven Jacket Water Cire Pu=o IB Disch DB Ooen

IKD-27 D/G Eng Lube Oil Cooler IB Inlet DB Ooen

1KD-28 D/G Eng Lube Oil Cooler IB Outlet DB Open

1KD-30 D/G Eng Jacket Water Standpipe 13 Drain DB . Closed

1KD-29 D/G Eng Lube Oil Cooler 1B Drain DB Closed

1KD-32 D/G Eng Lube Oil Cooler 1B Drain DB Closed

1KD-45 D/G 1B Eng Jacket Water Standoice Drain DB Clesad

1KD-46 D/G 1B Eng Driven Jacket Water Cire Pu p Suct Vent DB Closed

D/G JB Eng Driven Jacket Water Cire Pu=p
1KD-47 Disch Drain DB Closed

D/G 13 Eng Driven Jacket Water Cire Pu=p
IKD-48 Disch Vent DB Closed

. . . . . . . . - - . . . . . . ..

_ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ -__
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DIESEL GEERAL OP:: RATION Paga 2 of 3.

. Form 18768 (R8-81) OP/1/A/6350/02
D/G 1B VALVE CHECKLIST

ENCLOSL*RE 10.3

VALVE NO'
VALVE NAME POSITION INITIAL

ID-49 D/G 1B Eng Lube Oil Clr Vent DB Closed

1KD-50 Supply To D/G 1B Left Bank Inter Clr Vent DB Closed

1KD -51 D/G 1B Supply Vent DB Closed

1KD-52 Supply To D/G 1B Engine Lube Oil Cir Vent DB Closed
_

.

IKD-33 Ret 77 D/G 1B Jacket Vater Standeine Vent DB Closed
_

1KD-54 Ret to D/G 1B Jacket Water Standpipe Drain DB Closed

1KD-59 D/G 13 Eng Driven Jacket Ver Circ Pmp Disch Drn DB Closed

1KD-66 D/G Eng IB Jacket Drain DB Closed

__ 1KD-67 D/G Eng 13 Jacket Drain DB Close'd

1KD-69 D/G Keen Varm Pee IB Cutlet Vent DB Closed

1D-74 Jacket Vtr Stor Tank Inlet to IB S/Pioe DB Closed

1KD-76 Jacket Ver Stor Tank 13 Inlet DB Closed

!
1KD-78 Jacket Ver Stor Tank 1B Outlet | DB Closed

1KD-90 KD Chem .*ot Feeder B Bypass DB Open L

IKD-91 KD Chem Pot Feeder B Inlet DB Closed
,

1KD-92 KD Chem Pot Feeder B Outlet DB Closed

1KD-94 KD Chem Pot Feeder B Drain CB Closed
L

1B D/G STARTING AIR

I
'VG-47 D/G Starting Air Aftercooler 131 Drain DB Closed.

.... . . . .
|. - . . .. . . - . . . . . . . . .
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DIESEL GENERAL OPERATION Page 3 of 3*

.Fonn 18768 (R8-811 OP/1/A/6350/02
g

'
*

D/G 1B VALVE CHECKLIST
g. ENCLOSURE 10.3

.

VALVEFO.
VALVE NAME POSITION INITIAL

IVG-135 D/G 1B Starting Air Tak X-Conn Drn DB Closed

IVG-ll" D/G Starting Air Dryer 131 Purge Isol DB Open
-

3
.

.

IVG-14C D/G 1B Starting Air Tank X-Conn Drn DB Closed
.

. IVG-ils D/G Starting Air Dryer 131 Purge Isol DB Throttled

IVG-53 D/G Starting Air Tank 131 Inlet DB Oren

IVG-57 D/G Starting Air Tank 131 Drain DB Closed

- IVG-61 D/G Starting Air Tank 1B1 Outlet DB Open
_

. . .

IVG-63 D/G Starting Air Lo Point DB ! Closedi

I
'

IVG-48 i| D/G Starting Air Aftercooler 1B2 Drain DB Closed
* --

'
"'

- IVG-12C D/G Starting Air Drver 132 Purge Isol DB Brottle d

IVG-ll! L/G Starting Air Drver 1B2 Purge Isol DB Onen ,

IVG-54 D/G Starting Air Tank 132 Inle: DB Open
..

f IVG-58 D/G Starting Air Tank 1B2 Drain DB Closed
.

IVG-62 D/2 Start!.ng Air Tank 132 Outlet DB Open

IVG-64 D/G Srcrting Air Lo Point Drain DB Closed

IVG-80 D/G 1B Barrine Device Inlet _ DB Ocen
'

..

IVN-2 13 D/G Engine Ext Silencer Drain DB Open

.

12D-2 13 D/G Eng Crankcase Vent Drip Leg DB 3rottled

-

g =
'#

.

/
-- -- -.- _ . . . . . - - .. .

^
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DIESEL GENERATOR OPERATION Pags 1 of 1.

. Form 18768 (RS 81) QP/1/A/6350/02.

D/G 1E INDEPENDENT VERIFICATION VALVE CHECKLIST
*ENCLOSURE 10.4

.

- VALVE NO.
VALVE NAME POSITION INITIAL

13 D/G COOLING VATER

i1ED-20 D/G Eng Driven Jacket Water Cire Pump 1B Suct DB Open

1D-24 D/G Eng Jacke: Water Cooler 1B Inlet DB Open
.

1KD-25 D/G Eng Jacket Water Cooler 1B Outist DB Ooen_

.

1KD-22 D/G Enz Driven Jacket Water Cire Puzco IB Disch DB Ooen

1KD-27 D/G Eng Lube Oil Cooler IB Inlet DB Open

1D-25 D/G Eng Lube Oil Cooler 1B Outlet DB Open

'1KD-30 D/G Eng Jacket Water Standpipe IB Drain DB Closed

IB D/G STARTING AIR '

'

IVG-61 D/G Starting Air Tank 131 Outlet DB Oeen

i
IVG-62 D/G Starting Air Tank 132 Outlet DB Ocen I

.

*
.

..

|

|
1
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Page 1 of 2

DIESIL GENERATOR OPERATION
OP/1/A/6350/02

D/G 1A CHECKLIST FOR ES ACTUATION
ENCLOSUKE 10.5

Date .

Time / Initial

NOTE: The following checklist items may be verified in any
desired sequence.

1. Check level in 11 D/G Fuel Oil Stor Tanks to be 1 82,068 gal
(Tank 1A1 1 90%, Tank 1A2 3 90%).

2. Close or verify closed the following breaker:_

IMXM - FC2E (Diesel Building Normal Ventilation Heater lA)

3. Close or verify closed ICRPA BKR 21 power supply to 1FD-22
(D/G Eng Fuel Oil Day Tank 1A Fill).

'

lA1, lA2 Diesel Generator Bldg. vent f ans in "A'TIO"+.

position (as indicated on Diesel Bldg la Vent Control
Panel).

5. lA Diesel Bldg. normal vert fan running (as indicated on
Diesel Bldg LA Vent Control Panel).

6. Check D/G Engine Jacket Water Standpipe Water level to be
21/2 ou level indication (as indicated by gauge located
on standpipe).

7. LD Transfer Pu=p 1A switch is in the Stop position (as
indicated on Diesel Engine la LD Transfer Pu=p Loc Bcx).

8. Power Switch on both 1A Starting Air Soleneid Panels is On.

9. Check governor oil level to be at er above the line on
the sightglass.

10. Close or verify closed the following breakers on IEMXE:

Fold - D/G Engine Jacket Keep Warm Pump Motor la
F02A - Diesel Generator Jacket Water Heater lA
F023 - Diesel Gen Engine Prelube Oil Pu=p Motor lA
702C - Diesel Gen Engir.e Lube Oil Transfer Pump Motor la
F02D - Diesel Gen Engine Lube Oil Su=p Tank Heater lA
F03B - Diesel Starting Air Compressor Motor 1Al
F03C - Diesel Starting Air Compressor Motor 1&2
F03D - Diesel Generator Room Sump Pump Motor 1A2
FOLA - Diesel Building Generator Vent Fan Motor lAl
F05A - Diesel Building Generator Vent Fan Motor 1A2
F05E - Diesel Generator Room Su=p Pu=p Motor lAl
F05F - Diesel Generator Space Heater lA

|
1

. . - - - . - _ - _ . - . . . . . . _ _ _ _ . . , _. _ . .
. _
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Page 2 of 2

DIESEL GENERATOR C?ERATION
- OP/1/A/6350/02

D/G 1A CHECKLIST FOR ES ACTUATION
ENCLOSURE 10.5

Date
Time / Initial

11. D/G 1A Rcom Sump Pumps 111 and 1A2 in operation per_

OP/1/A/6500/05 (Diesel Generator Rooms Sump System).

12. Check generator bearing oil level.
.

13. Check Starting Air Pressures (4 total) at app. oximately
250 psig (gauges on D/E Control Panel 1A).

14. Check control pressure at 60 psig (gauge on D/E Control
Panel 1A).

15. A/C Control pr.aer on (as indicated on D/E Control Panel 1A).

16. D/C Control power on (as indicated on D/E Control Panel 1A).

17. Mode Select Switch in Reset position (lockout relay on D/E
Control Panel 1A not tripped).,

18. Jacket Water Pump and Heater in Auto (as indicated on D/E
Control Panel 1A).

19. Lube Oil Pump and Heater in Auto (as indicated on D/E
Control Panel 11).

t
20. Check Fuel Oil Day Tank level at 3 3/4 on level indication

(gauge on D/E Control Panel 1A).
9- 21. Check Diesel Lube Oil Sump Tank level to be 1 3/4 on level

indication (gauge on D/E Control Panel 1A). '

22. D/G 1A Synchroscope selector switch is in the Off position
(as indicated on D/G Control Panel 1A).

23. Jacket b'ater temp. maintained at approxii ately 150*F (as
indicated by Strip Chart Recorder or Temp Scanner on D/G
Control Panel 1A).

2a. Lube Oil temp. maintained at approximately 150*F (as
indicated by Strip Chart Recorder or Temp Scanner on D/G
Control Panel 1A).

!
.
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DIESEL GENERATOR OPERATION
OP/1/A/6350/02 -

D/G la INDEPENDEhT VERIT' CATION FOR ES ACTCATION
ENCLOSURE 10.6

Data
Time / Initial

NOTE: ne following checklist items may be verified in any
desired sequence.

1. Check level in 1A D/G Fuel Oil Stor Tanks to be 3 82,068
gal (Tank 1A1 3 90*., Tank 1A2 3 90*.') .

2. Close or verify closed the following breaker:

1MXM - F02E (Diesel Buildirg Normal Ventilation Heates LA)

3. Close or verify closed IERPA BKR 21 power supply to 1FD-22
(D/G Eng Fuel Oil Day Tank 1A Fill).

4. lA1, lA2 Diesel Generator Bldg. vent fans in " ALT 0"
position (as indicated on Diesel Bldg 1A Vent Control
Panel).

5. lA Diesel Bldg. normal vent fan running (as indicated on
Diesel Eldg 1A Vent Control Panel).

6. Check D/G Engine Jacket Water Standpipe Water level to be
3 1/2 on level indication (as indicated by gauge located
on standpipe).

7. LD Transfer Pump 1A switch is in the Stop position (as,__

indicated on Diesel Engine 11 LD Transfer Pu=p Loc Box).

8. Power Switch on both 1A Starting Air Solenoid Panels is On.

9. Check governor oil level to be at or abov6 the line on
the sightglass.

10. Close or verify closed the following breakers on IIMXE:

F01D - D/G Engine Jacket Keep Wars Pump Motor 1A
F02A - Diesel Generatcr Jacket Water Heater la
F02B - Diesel Gen Engina Prelube Oil Pump Motor 1A
F02C - Diesel Gen Enrine Lube Oil Transfer Pu=p Motor 1A
FOOD - Liesel Gen Engine Lube Oil Sump Tank Heater 1A
F03B - Diesel Starting Air Compressor Motor 1Al
F03C - Diesel Starting Air Compressor Motor 1A2
F03D - Diesel Generator Room Su=n Pu=p Motor 1A2
FO!.A - Diesel Building Generator Vent Fan Motor 1Al
FOSA - Diesel Building Generator Vent Fan Motor 1A2
F05E - Diesel Generator Room Su=p Pu=p Motor 1Al
FO5T - Diesel Generator Space Heater la

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

_ _ _ _ _ _ _ _ - _ _ _ _ _ . ___ _ _ . _ _________________J-_ _ _
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DIESEL GENERATOR OPERATION
OP/1/A/6350/02 -

D/G 1A INDEPENDENT VERIFICATION CHECKLIST FOR ES ACTUATION
ENCLOSURE 10.6

Date
Time / Initial

11. D/G 1A Room Sump Pumps 1A1 and 1A2 in operation per
OP/1/A/6500/05 (Diesel Generator Rooms Sump System).

12. Check generator bearing oil level.
.

13. Check Starting Air Pressures (4 total) at approximately
250 psig (gauges on D/E Control Panel 1A).

14. Check control pressure at 60 psig (gauge on D/E Control
Panel IA).

15 . A/C Control power on (as indicated on D/E Control Panel 1A).

16. D/C Control power on (as indicated on D/E Control Panel 1A).

17. Mode Select Switch in Roset position (lockout relay on D/E
Control Panel 1A not tripped).

18. Jacket Water Pump and Heater in Auto (as indicated on D/E
Control Panel 1A).

19. Lube Oil Pump and Heater in Auto (as indicatad on D/E
Control Panel 1A).

; 20. Check Fuel Oil Day Tank level at > 3/4 on level indication
.(gauge on D/E Control Panel 1A). ,

21. Check Diesel Lube Oil Sump Tank level to be > 3/4 on level
indication (gauge on D/E Control Panel 1A).

22. D/G 1A Synchroscope selector switch is in the Off position
(as indicated en D/G Control Panel 1A).

23. Jacket Water temp. maintained at apprcximately 150*F (as
indicated by Strip Chart Recorder or Temp Scanner on D/G
Control Panel 1A).,

!
| 24 Lube Ol'1 temp. maintained at approx 12ately 150*F (as
!

indicated by Strip Chart Recorder or Temp Scanner on D/G
Control Panel 1A).

i

.. . . . ... . ... .. .
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DIESEL GENERATOR OPERATION
OP/1/A/6350/02

D/G 1B CHECKLIST FOR E3 ACTUATION
ENCICSURE 10.7

Dste
Time / Initial

NOTI: The following checklist items may be verified in any
desired sequence.

1. Check level in IB D/G Fuel Oil Stor Tanks to be 1 82,068 gal
(Tank 131 3 90%, Tank 1B2 1 90%).

2. Close or verify closed IIRPD BKR 21 power supply to 1FD-62
(D/G Eng Fuel Oil Day Tank 1B Fill).

3. Close or verify closed the following breaker:

IMXZ - 705B (Diesel Building Normal Ventilation Heater 1B)
4 131, 132 Diesel Generator Bldg. vent fans in " AUTO"

position (as indicated on Diesel Bldg 1B Vent Control
Panel).

o

5. 13 Diesel Bldg. normal vent fan running (as indicated on
Diesel Bldg IB Vent Centrol Panel).

6. Check D/G Engine Jacket Water Standpipe Water level to be
3 1/2 on level indication (as indicated by gauge located
on standpipe). -

7. LD Transfer Pump 13 switch is in the Stop position (as
)indicated cn Diesel Engine IB LD Transfer Pump Loc Box).

8. Power Switch on both IB Starting Air Solenoid Panels is On.

9. Check governor oil level to be at or above the line on
the sightglass.

10. Close or verify closed the following breakers en 1E DCT:

Fo1D - D/G Engine Jacket Keep Warm Pump Motor 1B
F02A - Diesel Generator Jacket Water Heater 1B
F023 - Diesel Gen Engine Prelube Oil Pump Motor 1B
F02C - Diesel Gen Engine Lube Oil Transfer Pump Motor 1B
F02D - Diesel Gen Engine Lube Oil Sump Tank Heater 1B
F03B - Diesel Starting Air Compressor Motor 131
F03C - Diesel Starting Air Compressor Motor 132
F03D - Diesel Generator Room Sump Pump Motor IB2
704A - Die el Building Generator Vent Fan Motor 131
FOSA - Diesel Buildina Generator Vent Fan Motor 1B2
F05E - Diesel Generator Roca Sump Pump Motor 131
FOSF - Diesel Generator Space Heater 15

'

.- =- . . . . . . . . . . . ,.
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DIESEL GENERATOR OPERATION
OP/1/A/6350/02

D/G 13 CHECEIST FOR ES ACTUATION
ENCLOSURE 10.7

Date
Time / Initial

11. D/G 1B Room Sump Pumps 1B1 and 1B2 in operation per
OP/1/A/6500/05 (Diesel Generator Rooms Su=p System).

12. Check generator bearing oil level.

13. Check Starting Air Pressures (4 to:al) at approximately
250 psig (gauges on D/E Control Panel 13).

14 Check control pressure at 60 prig (gauge on D/E Control
Panel 13).

15. A/C Control power on (as indicated on D/E Control Panel IB).

16. D/C Control power on (as indicated on D/E Control Panel IB).

17. Moda Select Switch in Reset position (lockout relay on D/E_

Control Panel IB not tripped).

18. Jacket Water Pu.p and Heater in Auto (as indicated on D/E
Control Panel 13).

19. Lube Oil Pump and Heater in Auto (e- indicated on D/E
Control Panel 1B).

20. Check Fuel Oil Day Tank level at 1 3/4 on level indicatien
(gauge or D/E Control Panel IB).

21. Check Diesel Lube Oil Sump Tank level to be 3 3/4 on level
indication (gauge on D/E Control Panel 13).

.

22. D/G 1B Synchroscope selector switch is in the Off position
(as indicated on D/G Control Panel 1B).

23. Jacket Water temp. maintained at approxioately 150'F (as
indicated by Strip Chart Recorder or Temp Scanner en D/G
Control Panel 1B).

24 Lube Oil ta=p. maintained at approximately 150*F (as
isiicated by Strip Chart Recorder or Temp Scanner on D/G
Control Panel 13).

. . . . . . . . . .
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DIESEL GENERATOR OPERATION
OP/1/A/6350/02

D/G IB INDEPENDENT VERIFICATION CHECKLIS*" FOR ES ACTUATION
ENCLOSURE 10.8

Date .

Time / Initial

NOTE: The following checklist items may be verified in any
desirac sequence.

1. Check level in 13 D/G Fuel Oil Stor Tanks to be 1 82 068 gal2

(Tank 1B1 3 90*., Tank 1B2 3 90*.).

2. Close or verify closed IIRPD BKR 21 power supply to IFD-62
(D/G Eng Fuel Oil Day Tank 1B Fill).

6

3. Close or verify closed tha following bretier:

1MXZ - F05B (Diesel Building Nor:a1 Ventilation Heater 13)

4. 131, 1B2 Diesel Generator Bldg. vent fans in " ALT 0"
position (as indicated on Diesel Bldg 13 Vent Control
Panel).

.

. 5. 1B Diesel Bldg. normal vent fan running (as indicated on
Diesel Bldg 1B Vent Control Panel).

6. Check D/G Engine Jacket Water Standpipe Water level to be
3 1/2 on level indication (as indicated by gauge located
on standpipe).

7. LD Transfer Pump 1B switch is in the Stop position (as
indicated on Diesel Engine IB LD Transfer Pump Loc Box).

S. Power Switch on both IB Starting Air Solenoid Panels is On.
i

9. Check governor oil level to be at or above the line on
the sightglass.

L 10. Close or verify closed the following breakers on IEMXF:

| F01D - D/G Engine Jacket Keep Warm Pump Motor IB
|- F02A . Diesel Generator Jacket Water Heater 1B

F023 - Diesel Gen Engine Prelube Oil Pump Motor IB
F02C - Diesel Gen Engine Lube Oil Transfer Pump Motor 13
F02D - Diesel Gen Engine Lube Gil Sump Tank Heater 1B
F03B - Diesel Starting Air Compressor Motor IB1
F03C - Diesel Starting Air Compressor Motor 132
F03D - Diesel Generator Room Sump Pump Motor 132
F04A - Diesel Building Generator Vent Fan Motor 131
F05A - Diesel Building Generator Vent Fan Motor 132
F03E - Diesel Generator Room Sump Pump Motor 1B1
F05F - Diesel Generator Space Heater IB

- . . . . . .
, ,
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DIESEL GENERATOR OPERATION
OP/1/A/6350/02

D/G 1B INDEPENDENT VERIFICATION CEECKLIST FOR ES AC'1TATION
ENCLOSURE 10.8

Date -

Time / Initial

11. D/G 13 Room Sump Pumps 131 and IB2 in operation por
OP/1/A/6500/05 (Diesel Generator Rooms Sump System).

12. Check generator bearing oil level.

13. Check Starting Air Pressures (4 total) at approxinately
250 psig (gauges on D/E Control Panel 1B).

14 Check control pressure at 60 psig (gauge on D/E Control
Panel 1B).

15. A/C Control power en (as indicated on D/E Control Panel 1B).

16. D/C Control power on (as indicated on D/E Centrol Panel 13).

17. Mode Select S' witch in Reset position (lockout relay on D/E
Control Pr.nel 1B not tripped).

18. Jacket Water Pump and Heater in Auto (as indicated on D/E
Control Panel 1B).,

19. Lube Oil Pump and Heater in Auto (as indicated on D/E
Control Panel 13).

20. Check Fuel Oil Day Tank level at 1 3/4 on level indication
(gauge on D/E Control Panel IB).

21. Check Diesel Lube Oil Su=p Tank level to be 1 3/4 on level
indication (gauge on D/E Control Fanti 13).

22. D/G 13 Synchroscope selector switch is in the Off position
(as indicated on D/G Control Panel 1B) .

23. Jacket Water temp. maintained at approxinately 150*F (as
indicated by Strip Chart Recorder or Temp Scanner on D/G
Ccarrol Panel IB).

24 Lube Oil te=p. maintained at approximately 150*F (as
indicated by Strip Chart Recorder or Temp Scanner on D/G
Control Panel 13).

. - . . . . . . . . . . . ._ .
, , ,
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DIISEL GENERATOR OPERATION
OP/1/A/6350/02

D/G 1A OPERATING PARAhudtS
ENCLOSURE 10.9

400*F at idle to.

Cylinder Exhaust Temp 1000*F at 100*.

If Room Temp < 122*F (50*C),
than Stator Te=p < (95'C +

Generator Stator Temp. Room Temp *)
If Room Te=p > 122*F (50*C),
then Stator Temp < 125*C

Engine Lube Oil Temp. 170*F - 180*F

Crankcase Vacuum 0 + 1.5 in. H2O at 100*.

Lube Oil Illter AP < 20 psid

Lube Oil Pressu2e 44-55 psi

Fuel Oil Filter AP < 20 psid

Fuel Oil Pressure 20-30 psi

Jackst Cooling Water Temp. 170*F - 180*F

Jacket Cooling Water Press 10 ",0 psi

Control Air Pressure 60 psi

Lube Oil Press at Turbocharger Inlet 25-35 psi

Manifold Air Pressure Iw.rcases with load

Color of Smoke from Stack Clear, after initial start.

* Room temperature can be read on the thermometer located beind the Diesel
Engine Control Panel. Note that this temperature is given in *F, and must be

,

converted to "C.
3

-- - -.
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DIESEL GENERATOR OPERATION
OP/1/A/5350/02

D/G 1B OMATING PARAETEPJ5
ENCLCSURE 10.10

.

400*F at idle
cylinder Exhaus Temp. to 1000*F at 100*.

If Room Temp < 122*F (50*C),
then Stator Temp < (95'C +

Generator Stator Temp. Room Temp *)
If Room Temp > 122*F (50*C),
then Stator Temp < 125'C

Engine Lube Oil Temp. 170*F - 180*F

Crankcase Vacuum 0 + 1.5 in. E20 at 100*.
Lube Oil Filter AP < 20 psid

Lube Oil Pressure 44-55 psi

Fuel Oil Filter AP < 20 psid

Fuel Oil Pressure 20-30 psi

Jacket Cooling Water Temp. 170*F - 180*F

Jacket Cooling Watar Press. 10-30 psi

Control Air Pressure oO psig

Lute 011 at Turbocharger Inlet 25-35 psi

Manifold Air Pressure Increases with 1 cad.

Color of Smoke from Stack Clear, after initial start.

* Room temperature can be read on the thermometer located beind the D'iesel
Engine Centrol Panel. Note that this temperature is given in *F. and c:ust beconverted to 'C.

-
- -
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LIESEL GENERATOR OPERATION Page 1 of 5
OP/1/A/6350/02

LOCAL UIESEL STARTUP AND SETDO*='N
ENCLOSURE 10.11

.

4.0 LOCAL DIESEL STARTUP AND SETuGWN

Date
Time / Initials

4.1 Initial Conditions

_ _ . 4.1.1 Diesel Generator is aligned per Section 3.0 (Diesel
Alignment for ES Actuation).

4.5.2 Lube oil temperature and jacket water temperature are
- 150 Deg. F.

4.1.3 The Control Room has been informed that a Local Start of
the Diesel is being performed.

4.1.4 The Diesel Generator being started locally is .

4.1.5 Obtsin key for Manual Test Start Key Switch from Shift
Supervisor.

4.2 Procedure

4.2.1 If permissible, roll the diesel with air prior to
starting. If not, proceed to Step 4.2.2.

NOTE: This step should be performed during routins tests and
starts where time permits. It will be eliminated during
emergency situations due *;o the nature of the start. This
step is pruarily.a pre-start check to help prolong engine
life.

4.2.1.1 Depress " MAINTENANCE" pushbutton en Local D/E
Control Panel and Control Room. Note
annunciator F/3 ' Return to Operational Mode) on
D/G annunciator panel to verify the diesel is in
the Maintenance Mode.

4.2.1.2 Open indicator cocks on all cylinder heads.

4.2.1.3 Depress " ENGINE ROLL" pushbutton on Local D/E
Control Panel. Allow engine to crank for at
least two revolutions, then release pushbutton.

. .
.

_ . _ _ _ _ . _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ - _________ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ .
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DIESEL GENERATOR OPERATION Page 2 of 5
OP/1/A/6350/02

LOCAL DIESEL STARTUP AND SHL*rDOWN
ENCLOSURE 10.11 ~

Date
Time / Initials

4.2.1.4 Inspect all indicator cocks. If liquid has been.

ejected froo any of the cocks, the source must
be found and corrected before proceeding.

4.2.1.5 Close indicator cocks on all cylinders.

4.2.1.6 Roset Mode Selector Switch (Lockout Relay) to
place Diesel in "0PERATIONAL" mode.

4.2.2 Transfer starting control to the local control panel:

4.2.2.1 If possible, have the Control Room Operator place.

the " REMOTE / LOCAL" pushbutton in the Control
Room in the LOCAL position.

4.2.2.2 If there is an emergency or reacte circuitry
malfunction and the above step cannot be
performed, actuate the Control Room Override at
the Break Glass Station on the Local Control
Panel.

4.2.3 On Local Engine Control Panel, place key in the Manual Test
Start Switch and turn to the " START" position (this switch
will spring return to the "0FF" position).

4.2.3.1 Ensure Diasal starts'.

4.2.3.2 Ensure tha: the associated D/G Ex Inlet opens:

1RN-232A (D/G 1A Ex Inlet)
1RN-292B (D/G 1B Hx Inlet)

4.2.3.3 Ensure D/G Engine Driven Lube Oil Pump increases
oil pressure and the Prelt.de 011 Pump stops.

4.2.3.4 Ensure the Diesel Gen. Engine Driven Cooling
Water Pump increases water pressure and the
.Tacket Keep Warm Pump stops.

_ 4.2.4 Ensure Shutdown System Active light is illuminated on
Engine Control Panel.

4.2.5 Adjust D/G voltage (" Voltage Control") to approximately
4160 volts.

4.2.o Turn on Synchroscope.

4.2.7 Adjust Governor (" Speed Control") to allow Synchroscope
to move slowly in the " Fast" direction.

4.2.8 Adjust Voltage (" Voltage Cen:rol") to allow D/G
voltage to be slightly higher than line voltage.

- --
. -

- - - .
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DIESEL GENERATOR OPERATION Page 3 of 5
OP/1/A/6350/02

LO2AL DIESIL STARTUP AND SE"IDOWN
ENCLOSURE 10.11

Date
Time / Initials

4.2.9 Have the Control Room Operator notify Area Dispatcher of
Unit coming on the line.

4.2.10 With the Synchroscope rotating slowly in the " Fast"
direction, and the pointer approaching vertical position,
but within 5 min. before vertical position, close the
Generator Breaker.

4.2.11 Increase generator load (" Speed Control") to 1750 KW while
adjusting voltage (" Voltage Control") to maintain - 0.98
lagging power factor.

4.2.12 Turn off Synchroscope.

4.2.13 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
amount while adjusting voltage (" 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 shutdown 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 volt
bus.

4.2.16 Have the Control Room Operator notify Area Dispatcher of
pending shutdown of D/G unit.

4.2.17 'If the normal and alternate feeder breakers are open,
proceed to step 4.2.18. If either the normal or alternate
feeder breakers is closed, proceed to step 4.2.21.

L

4.2.18 Turn on Synchroscope.

4.2.19 Adjust D/G speed such that the Synchroscope is moving
slowly in the fast direction. As the indicator reaches
5 min. befere vertical position, close the normal or
alt..rnate breaker.

4.2.20 Turn off the Synchroscope.

a.2.21 Reduce D/G load to 200 KW and - 0 VARS, then trip the
D/G breaker.

4.2.22 Allow Diesel to idle unloaded until jacket water
and lubricating oil temperatures are - 160 Deg. F.

. ....
, , _
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DIESEL GENERATOR OPERATION Paga. 4 of 5
OP/1/A/6350/02

LOCAL DIESEL STARTUP AhT SHUIDOWN
ENCLOSURE 10.11 ~

Date
Time / Initials

4.2.23 Depress the "STOF" pushbutton on the Local D/E Control
Panel and remove the key from the Manual Test Start Key
Switch.

_ _ 4.1.24 Ensure the following occurs when the diesel stops:

4.2.24.1 The associated D/G Ex Inlet closes:

1RN-232A (D/G 1A Ex Inlet)
1RN-292B (D/G 1B Ex Inlet)

. 4.2.24.2 Prelube oil pump starts.

4.2.24.3 Jacket Keep Warm pump starts.

4.2.25 Have the Control Room Operator place D/G control in REMOTE
position on IMC11.

4.2.26 Start the Diesel Building Normal Vent Fan 1A (IB).

4.2.27 If the D/G was in operation for > 1 hour, drain any
accumulated water from the Fuel Oil Day Tank by performing
the following steps:

NOTE: 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 a container at the applicable D/G Fuel Oil

Day Tank Drain Outlet.

4.2.27.2 Slowly open the appropriate drain valve to fill
the container:

IFD-24 (D/G Eng Fuel Oil Day Tak 1A Drain)|

1FD-64 (D/G Eng Fuel Oil Day Tak 1B Drain)

4.2.27.3 Close the appropriate drain valve:

IFD-24 (DjG Eng Fuel Oil Day Tnk 1A Drain)
iTD-64 (D/G Eng Fuel Oil Day Tak 1B Drain)

4.2.27.4 Inspect the container for water.
i

! 4.2.27.5 Dump container contents in waste oil drum.

4.2.25 Complets ES 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.

NOTF.: Place the ES Checklist and the IV Checklist in the Control
Copy Folder and route the outdated enclosures with this
enclosure.

.

. . *.e
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DIESEL GENERATOR OPERATION Page 5 of 5
'

,

OP/1/A/6350/02
LOCAL DIESEL STARTLT IJ'D SETDOW

-

ENCLOSURE 10.11
Date

Time / Initials

4.2.29 Return the ksy for the Manual Test Start Key Switch to the
Shift Supervisor.

NOTE: The Diesel Generator is now aligned per Section 3.0
(Diesel Alignment for ES Actuation).

.
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DIESEL GENERATOR OPERATION Page 1 of'a
OP/1/A/6350/02

REMOTE DIESEL STARTUP AND SETDOWN
ENCLOSURE 10.12.

.

5.0 REMOTE DIESEL STARTUP AND SETDOWN

Date
Time / Initials

5.1 Initial Conditions

5.1.1 Diesel Generator is aligned per Section 3.0 (Diesel
Alignment for ES Actuation).

5 .1. 2 Lube oil temperature and jacket water temperature are
- 150 Deg. F.

.

5.1.3 The Diesel Generator being started remotely is .

5.2 Procedure

5.2.1 If penissible, roll the diesel with air prior to starting.
If not, proceed to 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 du ta
the nature of the start. This step is primarily
e pre-start chec.x to help prolong engine life. *

5.2.1.1 Depress " MAINTENANCE" pushbutton on 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.

5.2.1.3 Depress " ENGINE ROLL" pushbutton on Local D/E
Control Panel. Allow engine to crank for at
least two revolutions, then release pushbutter.

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.

5.2.1.5 Close indicator cocks.

5.2.1.6 Reset Mede Selector Switch (Lockout Relay at i)/E
Control Panel) to place Diesel in OPERATIONAL Mode.

,

. .. . . . . .. . _ . . ..
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OP/1/A/6350/02
REMOTE DIESEL STAR *IUP AND SHL'I'DOWN.

ENCLOSURE 10.12 -

Date
Time / Initials

5.2.2 Verify the " m 0TE/ LOCAL" switch on IMCll in the REMOTE
positfon.

5.2.3 Depress "GN" pushbutton, insure the Engine starts by noting
that the Diesel Running Status light is illuminated.

5.2.4 Dispatch an operator to ensure that the associated D/G Ex
Inlet opens:

1RN-232A (D/G Hx 1A Inlet)
1RN-292B (D/G Ex 13 Inlet) >

5.2.5 Ensure the Prelube Oil Pu=p and Jacket Keep Warm Pump stop.

5.2.6 Adjust D/G voltage ("D/G 1A/lB Volt Adjust") to 4160V.

5.2.7 Turn en D/G Synchroscope.

5.2.8 Adjust Governor ("D/G 1A/13 Gov cntl") to allow the
Synchroscope to move slowly in the " FAST" direction.

5.2.9 Adjust Voltage ("D/G 1A/lB Volt Adjust") to allow Generator
Voltage to be slightly higher than Line Voltage.

5.2.10 Notify Area Dispatcher of Unit coming on the lins.

3.2.11 Vith the synchrescope rotating slowly in the " FAST"
direction, and the pointer approaching the vertical
position, but within 5 minutes before the vertical
position, close the D/G breaker.

5.2.12 Increase generator load ("D/G 1A/lB Gov Catl") to 1750 KW
while adjusting voltage ("D/G 1A/1B Volt Adjust") to
maintain ~ 0.98 lag 3 ng power factor.1

I.2.13 Turn eff Synchroscope..

3.2.14 During D/G operation, check the parameters on Enclosure
10.9 for D/G 1A and Enclosure 10.10 for D/G 1B against
nor=al operating values.

.

5.2. 15 Increase Generator load ("D/G 1A/lB Gov Cntl") to desired
amount while adjusting voltage ("D/G 1A/1B Volt Adjust")
to maintain - 0.98 lagging power factor.

NOTE: rne DIESEL is now in operation. The following steps
should be performed when it is desired to shutdown the
diesel remotely.

50 2 : If the Diesel Generator was started by an autematic signal
and it is desired to shutdevn the diesel re=otely, proceed
with Step 5.2.16.

.
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OP/1/A/6350/02
REM'JII DIESEL STARTUP AND SE'TDGWN

,

ENOLOSURE 10.12 -

Date
Time / Initials

5.2.16 Verify another power source is available to the 4160 V Bus.
.

5.2.17 Notify Area Dispatcher of pending shutdown of D/G Unit.

5.2.18 If the normal and alternate incoming feeder breakers are
open, proceed to step 5.2.19. If either the normal or
alternate Feeder breakers is closed, proceed to step 5.2.22.

5.2.19 Turn on Synchroscope.

5.2.20 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.

5.2.21 Turn off the Synchroscope.

3.2.22 Reduce D/G load to 200 KW and - 0 VARS, then trip the D/G
breaker.

5.2.23 Allow Diesel to idle unloaded until jacket water
temperatures and lubricating oil temperatures
are - 160 Deg. F.

5.2.24 Depress D/G "0FF" pushbutton to stop the engine.

5.2.25 Ensure the following occurs when the engine stops. Dispatch
Operators as necessary.

5.2.25 .1 The associated D/G Ex Inlet closes:

1RN-232A (D/G 1A Ex Inlet)
1RN-2923 (D/G 1B Ex Inlet)

5.2.23.2 Prelube Oil Pu=p starts.

.5.2.25.3 Jacket Keep Warm Pu=p starts.

5.2.26 Have an operator start the Diesel Building Normal Vant Fan
la (13).

5.2.27 If the D/G was in operation for > 1 hour, drain any
accumulated water from the Fuel 011 Day Tank by performing
the following steps:

NOTE: Repeat Steps 5.2.27.1 through 5.2.27.5 until the drained
fael oil is free of water.
5.2.27.1 Place a container at :he applicable D/G Fuel 011

Day Tank Drain Outlet.

. __
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DIESEL GENERATOR OPERATION Page 4 of 4
OP/1/A/6350/02.

REMOTE DIESEI. STARTJP AND SHLTDC'JN
ENCLOSURE 10.12 -

Dat.e
Time / Initials

5.2.27.2 Slowly open the appropriate drain valve to fill-

the container:

1FD-24 (D/G Eng Fuel Oil Day Tak 1A Drain)
1FD-64 (D/G Eng Fuel Oil Day Tak 1B Drain)

5.2.27.3 Close the appropriate drain valve:

IFD-24 (D/G Eng Fuel Oil Day Tak la Drain) ~

IFD-64 (D/G Eng Fuel Oil Day Tnk 1B Drain)

5.2.27.4 Inspect the container for water.

5.2.27.5 Dump container contents in waste oil drum.

5.2.28 Complete ES 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 IB.

NOTE: Place the ES Check 12st and the IV Checklist in the Control
Copy Folder and route the outdated enclosures with this
enclosure.

NOTE: The Diesel Canarator is now aligned per Section 3.0
(Diesel Alignment For ES Actuation).

.
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OP/1/A/635fdO2
REMOVING AND RETURNING DIESEL GENERATOR

FROM SERVICZ
"

ENCLOSURE 10.13

7.0 REMOV1.iG AND REERNING DIESEL GENERATOR FROM SERVICE

Date
Time / Initials

7.1 Initial Conditions

7.1.1 Diesel Generator aligned per Section 3.0 (Diesel Alignment
For ES Actuation).

7.1.2 Unit Supatvisor's permission has been obtained to remove
Diesel from service.-

7.1.3 The Diesel Generator being removed from service is
.

7.2 Procedure

7.2.1 Comply with action statements of Tech Spec 3.8.1.1 and
3.8.1.2.

7.2.2 If D/G 1A is to be removed from service, transfer the
power supply for essential MCC 1EMXG from 1ELXA to 2ELu
per OP/1/A/6350/05 (Alternate A/C Power Sources) provided
that D/G 2A is operable. ~

7.2.3 If D/G 1B is to be removed from service, verify that
Essential MCC 2EMXH is receiving power from 2ELU.

7.2.4 Depress "MAIhTEllANCE" pushbuttons en Local D/E Control
Panel and in the Control Room on IMC-11 simultaneousiv.

NOTE: The D/G is now out of service. The following step will
return the D/G to service.

7.2.5 Manually reset the " MODE SELECTOR S'w' ITCH" (Lockout Relay)
located on the Local D/E Control Panel.

7.2.6 If D/G 1A is being returned to service, transfer the power
supply for essential MCC 1EMXG from 2ELXA to 1EL'(A per
OP/1/A/6350/05 (Alternate A/C Power Sources).

7.2.7 If D/G 13 is being returned to service and D/G 23 is
inoperable, transfer the power supply for Essential MCC
2EMXH from 2ELXB to 1ELX3 per OP/2/A/6550/05 (Alternate
A/C Power Scurces).

1
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REMOVING AND RETURNING DIESEL GENERATOR
FROM SERVICE -

ENCLOSURE 10.13

_

Date .

Time / Initials

7.2.8 Complete ES Checklist and independent verification per
Enclosures 10.5 and 10.6 for D/G 1A or Enclosures 10.7 and.

10.8 for D/G 13.,

NOTE: Place the ES Checklist and the IV Checklist in the Control
Copy Folder and route the outdated enclosures with this
enclosure.

NOTE: The Diesel Generator is now aligned per Section 3.0
(Diesel Alignment For ES Actuation).

.
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OP/1/A/o350/02
PGGING DIESEL BUILDINGS

ENCLOSURE 10.14

8.0 PURGING DIESEL BUILD!NG

Date
Time / Initials

8.1 Initial Conditions

8.1.1 1A (13) Diesel Building Ventilation System in operation
per Enclosure 10.5 for 1A and/or Enclosure 10.7 for IB..

8.1.2 The Diesel Generator Building being purged is .

8.2 Procedure

3.2.1 On Diesel Building 1A (13) Ventilation Control Panel,
place Diesel Engine Room 1A (IB) Purge Control in " START".

NOTE: This will stop the Normal Vent Fan start and start the
Diesel Building Generator Vent Fans.

8.2.2 Place Diesel Building la (1B) Dampers " MIN POSITION
CONTROL SVITCH" in "0N" and set REOSTAT to 20
milliamperes.

8.2.3 When purging is complete, place Diesel Building la (1B)
purge controls in "STOP".

8.2.4 Start the Diesel Building Normal Vent Fan lA (1B).

NOTE: This will return Diesel Building Ventilation System to
normal operation.

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

_ _ _ _ _ _ , - - _ - - - - _ -
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"P 17. Wnat surveillance practices in addition to those required by plant technical
specifications have you instituted to assure optimum reliability of your
diese1~ generators at your plant?

Duke Power'has-(and will) develop surveillance practices in addition to those
in the Technical' Specifications. This additional surveillance will 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 oil spectrographic analysis will initially be done quarterly, under
the Chemistry Sampling Program. (Reference Attachment 17-1). This is in
addition to the monthly sampling of the lube oil for viscosity, Newt No.
and percent water under Chemistry Procedure CP/0/A/8100/23, 24 ano 25.

Fuel oil sampling will be done every two (2) months under chemistry procedure
CP/0/A/8100/10,-24, and 26 for specific gravity, viscosity, and water / sediment.

Performance surveillance activities.are more adequate than those committed to in
the Technical Specifications.

.
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