Southern California Edison Company
P. ©. BOX 800

2244 WALNUT GROVE AVENUE

ROSEMEAD, CALIFORNIA 91770

M. O. MEDFORD TELEPHONE
MANAGER, NUCLEAR LICENSING (818) 302-1749

May 1, 1986

Director, Office of Nuclear Regulation
Attention: Mr. George E. Lear, Director

PWR Project Directorate No. 1
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Gentlemen:

Subject: Docket No.1 50-206
Requests for Additional Information
San Onofre Nuclear Generating Station
Unit 1

References: 1. Letter, George E. Lear, NRC, to Kenneth Baskin, SCE, Request
for Additional Information, March 25, 1986

2. Letter, Richard F. Dudley, NRC, to Kenneth P. Baskin, SCE,
San Onofre Unit 1, April 21, 1986.

3. Letter, Richard F. Dudley, NRC, to Kenneth P. Baskin, SCE,
San Onofre Unit 1, April 29, 1986.

4., Letter, M. 0. Medford, SCE, to A. E. Chaffee, NRC,
Investigation Report of November 21, 1985 Water Hammer
Event, April 8, 1986

References 1, 2 and 3 requested additional information needed to
review information provided to the NRC in meetings and in the SCE
Investigation Report provided by Reference 4. The SCE Investigation Report
jdentified three areas where further information would be provided to the NRC
by April 30, 1986. Additionally, numerous telephone calls have occurred
between SCE and the NRC Staff to clarify, respond to, or discuss new issues
resulting from the review of the November 21, 1985 event. Accordingly, find
enclosed the information necessary to resolve the issues raised to date.

The following 1isting describes the contents of the enclosures.

Enclosure 1 - Provides responses to the questions transmitted by
Reference 1.

Enclosure 2 - Provides responses to the questions transmitted by
Reference 2.

Enclosure 3 - Provides responses to the questions transmitted by
Reference 3. ' ‘
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Mr. G. E. Lear -2- May 1, 1986

Enclosure 4 - Provides the information deferred in Reference 4 to
April 30, 1986.

If you have any questions, please let me know.

Very truly yours,
™ .p. W

cc: Mr. J. B. Martin, Regional Administrator, NRC, Region V
Mr. A. E. Chaffee, Regulatory Projects Branch, Region V
Mr. Gary Zech, Office of Inspection and Enforcement
Mr. F. R. Huey, NRC Senior Resident Inspector, SONGS 1, 2 & 3




ENCLOSURE 1

RESPONSES TO MARCH 25, 1986 LETTER




ATTACHMENT 1

1965 HEAT BALANCE



QUESTION NC. 1

;

| System Design/Operating Data

| .

| ‘ a. At steady state 92% rated thermal power (RTP), what are the feed

RESPONSE

a.

flows (in 1b/hr and gpm), pressures, and temperatures encountered at
the feed pump discharge check valves (12") and the steam generator
feed 1ine check valves (10")? How was this data obtained?

What were the above data at steady state 100% RTP? How was the data

obtained?

What is the minimum steady state flow rate, along with pressures and
temperatures, that these valves encounter?

Clearly indicate the source and reliability of the Atwood Morrill
valve data used in the redesign calculations.

Using pilant operating data based on station logs at 92% RTP
extrapolated to the check valve locations, the values are:

12" Valves 10" Valves
Flow (1b/hr) 2.5 x 108 1.67 x 10
Flow (gpm) 5600 3952
Temperature OF 332 (Note 1) 405 (Note 3)
Pressure (psia) 1080 (Note 2) 710 (Note 4)
Notes: 1. Based upon an increase of 29°F through feed pump (typical

from 1965 heat balances).

2. Based upon a 10 psi pressure drop through 1st Point
Feedwater Heater (obtained from station manual) and a 10
psi drop through the piping up to control vatve.

3. Based upon 20F temperature drop from first point heater
to check valve. -

4, Based on calculated 350 psi pressure drop across control
valve (Cy=200).

The flows, temperatures and pressures at 100% RTP for the subject
vaives are:

12" Valves 10" valves
Flow (1b/hr) 2.85 x 10 1.90 x 10°
Flow (gpm) 6425 4533
Temperature OF 339 , 416 (Note 1)
Pressure (psia) 995 (Note 2) 620 (Note 2)

1-1



The data.was obtained from the original calculated heat balance
diagram M20-5687889--3 (Attachment 1).

Notes: 1. Assumes approximately 20F temperature drop from first

point heater to check valve.
2. Pressures are approximate based on pump curves.

The expected minimum flows, pressures and temperatures are provided
below. The flow for 10" check valves uses the minimum main
feedwater flow control valve position of 5% as the basis. The flow
for the 12" check valves uses the feedwater pump minimum flow as the
basis. .

12" Check Valves 10" Check Valves
Flow (gpm) 700 200
Pressure (psia) 1,150 760
Temperature (°F) 220 260

Atwood-Morrill calcuiated pressure drop values were provided in
their letter of February 20, 1986 (Attachment 2). Valve testing
recently performed on one 10" check valve provided actual pressure
drop under the modeled conditions. Both the calculated value and
test results indicate pressure drops under 1 psi for low flow
operation and in the 2-4 psi range under full fliow conditions.
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ATTACHMENT 2

ATWOOD-MORRILL LETTER DATED 02/20/86



POWER PLANT, OfL & GAS MARINE & INDUSTRIAL SE=ViCE

ATWOOD ¢ MORRILL CO.INC.

DESIONERS AND MANUFACTURERS SINCE 1000

285 CANAL STREET - SALEM, MASSACHUSETTS 01970 - PHONE 617 744-5690 * TELEX 84-0299

February 20, 1986 T

Bechtel Power Corporation
12440 East Imperial Highway
Norwalk, CA 90650

Attention: Mr, Fred Lizmi

Subject: San Onofre
Check Yalve Position Indicators
Bechtel P.0. Nos. V8200603
V8200611
ASM S.0. No. 15487

Dear Fred:

The following information is provided to confirm or clarify my previous
discussfons with Craig Walsh.

1. The reference dimensions on from the certified drawing (6.69", 8.50" and
10.94" for the 4", 10" and 12" valves, respectively) show the as cast ID
of these valve bodies at the valve inlet and outlet. This small ID allows
us to use the same castings for a variety of pipe sizes and pipe
schedules. For your valves, this small ID is completely machined out so
that the inlet and outlet are as shown on the weld end details and the
minimum port size through these valves is as shown on previous corres-

pondence.

The certified drawings will be changed, removing these reference
dimensfons as requested.

2. For local position indication, we propose to extend a small diameter shaft
through one of the bearing covers as shown on the attached sketch. With
this arrangement a pointer attached to the small diameter shaft will
rotate with the disc/disc arm indicating valve position.




sechtel Power Corporatfon  February 20, 1s8s

ASM 5.0, No. 15487 Page 2.

to minimnize the packing friction fn the stuffing box. It fs our design
philosophy that the packing frictfon on a full size shaft would be so high

f We propose t6 use a small diameter shaft in 1ieu of a full diameter shaft
' that there would be a danger of preventing valve movement.

3. The calculated water velocity through the seat and the pressure drop
through each 10" valve 1s as shown below. These calculation are based on

the water density of 49 1bs/cubic foot.

Flow Rate Seat Velocity Delta P
(ft/sec) (psi) .
1,830,000 1b/hr 28 2.6
4200 GPM 25 2.0
165 GPM 1 0.6
25 GPM 0.2 0.6

Please note that the velocities at 165 and 25 GPM are far below the minimum
recommended velocities and that the pressure drops for these velocities are at
best crude estimates. A better calculation for these pressure drops could be

' done only at a price increase.
(‘ Intermittent operation for short periods of time under these low flow conditions
is, of course, permissible. However, this is severe service for a check valve
and we would expect the valve disc to repeatedly open and bang closed.

We trust this information is satisfactory. If you have any questions, please
contact us.

Very truly yours,
ATWOOD & MORRILL CO., INC.

T [ s

John T. Mahoney
Senior Sales Engineer

JTM/ko
JTM23

c: M. Macdonald - A&M

Robert Burns & Associates, Inc.
<; . Attn: Robert Burns



QUESTION NO. 2

Valve Technical and Performance Requirements

a.

RESPONSE

a.

What was the design basis for the 10" and 12" valves in terms of
flows, port size, obturator weights, pressure, and temperatures for
both the MCC-Pacific and Atwood-Morrill valves? How does this
differ from actual values?

What are the acceptable operating ranges for the new valves and what
s the impact on plant/system operations?

What are the maintenance, installation, and operation requirements
or guidelines provided by MCC-Pacific and Atwood-Morrill?

W11l the new valves be modified to include operator assists or
position indicators?

What are the "enhanced" surveillance and maintenance requirements
and their basis for the Atwood-Morrill valves? Are they from or
concurred by the manufacturer?

What are the Atwood-Morrill bonnet and packing torque values?

Where is the Atwood-Morriil actual hinge and disc combination center
of gravity? '

The design process conditions for the flow, temperature and pressure
for the 1ines in which the 10" and 12" valves are installed 1is
presented in Attachment 1. The 100% load 1965 data would apply to
the MCC-Pacific valves and the 92% data applies to the
Atwood-Morrill valves.

The port size is selected by the supplier. The MCC-Pacific design
basis was originally based on the 100% data and is now subject to
the 92% conditions.

Performance tests by Or. J. Paul Tullis and Dr. William J. Rahmeyer
of Utah State University Foundation have provided operating ranges
for the San Onofre Unit 1 feedwater check valves. The test results
showed the Atwood-Morrill check valves are acceptable for all of the
tested operating ranges at the locations downstream of the feed
pumps and control valves and the proposed locations inside
containment. These flow ranges are:

10" valves Up to 4267 gpm
12" Valves Up to 6000 gpm

1-3



Atwood-Morriil has provided an instruction manual detailing the
maintenance and installation requirements and procedures for their
valve (Attachment 2). Operational gquidelines are being developed as
explained in the response to Question 2e. The original maintenance

‘ procedures provided by MCC-Pacific could not be located. The
current operation and maintenance manuals 1s provided as
Attachment 3.

d. No operator assists or position indicators will be included on the
valves.

Due to the fact that the Atwood-Morril! valve has a 200 seat

angle, the arc of travel required from full open to full close *%s
much shorter than typical swing check valves. This allows the valve
to seat quickly upon flow reversal, therefore, operator assists are
not required. The addition of position indicators requires, by
nature, a bore and accompanying shaft seal in the valve body. This
seal can lead to two significant complications, the first of which
1s the possibility of seal leakage. The other is the friction force
of the seal on the hinge shaft. This force can inhibit valive
closure and thus increase the severity of a possible water hammer
event. Also, performance tests of the valve have not shown any need
for operator assists. A final consideration is given in the A-M
instruction manual (Attachment 2, page 3) which states, "For valves
with . . . no outside lever or air closing cylinder, preventative
maintenance 1s minimal."

. e. Test procedure guidelines have been issued for leak rate testing of
critical feedwater and auxiliary feedwater check vaives
(Attachment 4). SCE is developing test procedures for surveillance
testing and maintenance of check valves from these guidelines.
These surveillance procedures have not been issued to date. The
surveillance leak rate 1imits have been calculated based upon
1imiting the steam admission to the feedwater piping. No supplier
review or concurrence is required for the surveillance leak rate
1imits.

f. The Atwood-Morrili value has no packing and the bonnet is a pressure
seal type. However, there are bolts on the bonnet to hoid in the
pressure seal. Atwood-Morrill has provided a bolt-torque table
(Attachment 2, page 7), a portion of which is shown below.

,

Required . Required
Valve Bolt Size Bolt Stress Bolt Torgue

4" 5/8 - 11 25,000 psi 50 ft-1b
10" 1/8 - 9 25,000 psi 142 ft-1b
12" 1/8 - 9 25,000 psi 142 ft-1b

g. The center of gravity for the hinge/disc combination for the 4", 10"

Schedule 60 and Schedule 80, and 12" valves are located as shown in
the sketch provided by Atwood-Morrill (Attachment 5).



‘ ATTACHMENT 1

PROCESS CONDLTIONS AT 100% AND 92% RTP



T~

Plant Condition
Data

100% Load (1965)
10" Valves 12" Valves

92% Load
10" Vvalves 12" Valves

Flow (lb/hr)
Flow (gpm)
Temperature (°F)

Pressure (psia)

1.90 x 108 2.85 x 106
4533 6425

416 339

620 995

1.67 x108 2.50 x 106
3952 5600+ -
405 332
710 1080

NOTE: See responses to Questions la and 1b for explanation of the bhasis for

this data.

0366A



ATTACHMENT 2

ATWOOD-MORRILL INSTRUCTION MANUAL
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INSTRUCTION MANUAL )
FOR
FREE FLOW REVERSE CURRENT VALVES
. DOUBLE BEARING COVER DESIGN
Manyfactured by
‘ Atwood & Morrill Co., Inc.
: Salem, Massachusetts
Bechtel P.0. No. V8200603
Atwood & Morrill S.0. No. 15487
WAPORTANT .
if the price or schedule is affected by this document, Bechte! must be
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lity for contract or purchase order requirements inchuding, M L. :

) not limitad to, sdequacy and suitability of materials and/or D This Vendor Document revision doet not retiect
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B Manufacturer may proceed
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4 Correct and resubmit.
7 Informstion only. [ Distribution required.

PF-1218 (10079) 8/82
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" SECTION 3

GENERAL INFORMATION

Application

The check valve purpcse is to prevent a reversal of flow, and
consists of a swinging disc so arranged that wher the flow
enters the valve from the inlet end, the disc pivots on its
shaft, swinging upward to allow a free flow through the valve.
As flow diminshes disc will pivo: downward towaré its seat.
If flow stops or if a reversal of flow occurs, the disc will
seat and seal, preventing a reversal of flow through the pro-
' tected system. .

Construction

The valve is a straight-throuch type having a swinging disc
rotating or a heavy shaft in bushed bearings with a pressure
sealed bonnet or bolted kconnet. The combination disc ané disc
arr are of cast steel to guard against breakage. The shaft
rides in nitrided stainlecs steel bushings. Shaft is seajed
at each end by a bezring cover, using a flexitallic gasket.
This construction eliminates end thrust as both ends of the
intcrnal shaft are subject to the same plressures.

‘ Valve Operation - Ncrmal

The check valve will protect againgt reverse flow through thc
section of the system where it 1s installed.

The valve {8 a free swinging, gravity closing type check valve.
The valve éisc will open when the inlet pressure becomes slightly
higher than the outlet pregsure and will close when the inlet
pressure becomes slichtly less than the outiet pressure or a
reversal of flow occurs.
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'SECTION II

INSTALLATION

The valve is connected to the line by butt welding or bolting
through the valve flange and the pipe flange.

The valves are delivered by the manufacturer in a clean, dry
condition free of grease, slag or other foreign matter. All
openings are sezled to prevent the entry of any foreign matter
into the valve during shipment. These seals should not be re-
moved until just before the valve is installed. .

Inspect the valve carefully for evidence of damage in transit.

After the valve has been installed, cycle it severa)l times to
be sure it functions properly.
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SECTION III
MAINTENANCE
PREVENTIVE MAINTERANCE

For valves with double bearing covers with no outside lever of
asdr closing cylinder, preventive maintenance is minimal, The
gasket for the bearinr cnvers shanld he checked fnar Jeake
geriodically. Also during any pericd of shutdown, the disc and

ody seat should be checked for foreign particles, nicks or wear.
This may be done by removing the bonnat.

PRESSURE SEAL RINC PRECAUTIONS

Due to the customary elapsed time between final shop testing and
initdal site pressurizing, it is poSsible for the pressure seal to
relax somevhat. We reconmend, therefore, that prior to any line
filling or pressurizing, the cover nuts be again tightly secured.
This assures that the seal ring is firmly in pasitien, ready for
pressurizing. The more pressure, the tighter the seal. In other
words, some showing of water thrcugh the seal vith little or no
pressure on the valve is not cause for concern as a good applica-
tion of pressure wiil generally seal the cover tightly.

CGENZRAL MAINTERANCE

At valve disassembly, clean and inspect all parts, reworking the
parts or rerlacing them frem spare stock as inspection indicates,
At reassemdly, always use new gasxets.

Before disassembly, always clean and blow dovm with air any outside
surface possible. Any paint or foreign matter such as dirt, rust
or 6cale can greatly hamper the smooth operation of the valve,

Inspection or repair of valve internals can be accomplished without
rezoval of the main valve body from the line, :

After surface cleaning and inspectiion of the valve in the line,
disassenble the valve, wire ovrush all parts and wash thex with an
approved cleaning solvent, wipe the surfaces with lint={ree cloth,
or allow the parts to air dry.

Inspect each part carefully for defective threads, excessive wear
on seating surface, and bent or vorn shaft. Replace any parts
found excessively worn or damaged.




Disassembly_- FIRCV With Bolted Bonncet

1.
2.
3.
4.

6.

7.

10.

11.

1q.

Clean cover arca thoroughly.
Remove valve cover.
Block disc in seating position in valve body.

Remove both valve beafing covers from valve sliding them
off the dowel pins and shaft.

"Slide valve shaft out of valve from either side of body.

-

Remove valve disc fron valve.

Inspect the valve shaft for wear or score marks. If shaft
is worn or scoreé and cannot be repaired it shauld be ra-
placed.

Inspect the seating surfaces of the body and the disc to
determine if they require lapring. Any scratches or pitting
from fcreign matter would be cause for relapping,

Use an aluminum lapping plate. Fasten seat width pieces of
$180 "grit cloth" to the larping plate face by means of dcuble
backed tape. Leave a small space between the tapes.

Block the disc in a flat pcsition, seat up, and lap with a

disc lapping plate, either with an air tool or by hand, de-
pending on the amount of lapping required. Lap until scratches
and any indentations are removed. Clean grit cloth occasicnally
by blowirg out with air and replace if worn down by prolonged
lapping. To check the disc seat, cover with 'spray-on 603,
brush-on-blue or egual., Allow to dry. Lap lightly with seat
tocl. Tne seat will be true and polished when all the blye
wipes off.

Using a body seat lapping plate, lap the body seat using the
same procedure as for lapping the cisc.

After completing the lapping operAtion, thoroughly clean all
parts with acetone or other approved solvent.



Reassembly - FFRCV With Bolted Bonnet

1.
2.

3.
4.

Install bushings in bcaring covercs and into disc arm.

Place valve disc in valve body and block it in seating
position.

NOTE: Caution should be used to prevent scratching the
disc or body seats.

§lide shaft through the valve body and disc arm.

Install bearing covers to valve body being careful not to
damage the dowel pins. Use new gaskets.

The seating of the valve can be checked by lifting the disc
Just enough to insert a §" wide strip of toilet tissue between
the disc body seats allowing the disc to seat. This should be
checked at four points 90° apart. If at anv point the tissue
pulls out, the disc is being prevented from seating either
from insufficient or improper lapping or a change of seat:
height from excessive lajring. The chances of the latter
happening are extremely remote, but if this is the case,

dowel pins should be removed and the bearing cover adjusted
until the disc seats firxly all around. Wedge disc firmly

in place on its seat and redowel,

Make sure after reassemtiy that bearing covers are in roper
alignment and that there is no binding of shaft. Before
access cover is replaced, check the end clearances between
the disc arr and the bustings to make sure they do not bind
on the ends of the disc arm, : '

Clean cover gasket area and install cover gasket and cover.
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Disassembly ~ FFRCV With Pressure Seal Bonnet

1.
2.
3.

10,

11.
12.

13,

14.

15.

16.

17.

Clean co§er area thoroughly. Remove the four cover nuts.
RQQOVe locking plate.

If cover does not drop to body shoulder, tap down using a
piece of 4" x 4" wood or other suitable means. Again make
sure that cover is clean.

Remove master segment o0f load keys. The master segment
has parallel ends.

Remove balance of load keys.

Remove backing ring and again clean area tho}oughly as any
foreign matter will damage the seal ring and body sealing
area during removal of the seal ring.

Install eight 3/8" long - all thread steel rods (not supplied)
into seal ring tapped holes.

It can bé useful to use, sparingly, some light approved lubri-
cant around the seal ring to assure smooth removal. Once
again it is of the utmost importance to keep the seal ring
area clear. :

Place the locking plate on the body so that the eight 3/8"
rods pass through the %" holes in the locking plate.

The locking plate is now resting evenly on top of the body
face with the 3/8" rods evenly in the k" holes.

Lubricate the 3/8" threads.

Install eight 3/8" steel hex nuts with 3/8" washers on the
3/8" rodés lubricating under the nut and washer faces.

Tighten the 3/8" nuts using the diametrically opposed method.
The reroval of the seal ring will now commence.

Once the seal ring is movirs casily it may be possible to

use four fiametrically opposed 3/8" nuts rather than the

eight used to start the seal ring moving.,

The seal ring can now be eacily rcmoved using caution when

the top of the seal ring enters the area above the load

key slot. . T
The body bore area is larger above the load key slot. Care

should be taken not to cock the seal ring so that it binds
going through this area.

- -6-



18.
19.

20.
el.
22.
23.
2’.

25.

26.

a7.

28,

29.
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The seal ring can now be carefully lifted from the body takiné

care not to cock the seal ring so that it binds.

The cover can now be carefully lifted from the body using a
chain hoist. -

Fasten one end of a sling to the upper section of the disc arm

and fasten the other end of the sling to a suitable chain hoist.

Take up on the chain hoist so there is just enough tension to
support the weight of the disc and am.

Remove the bearing cover nuts and remove the bearing cover.
Be careful not to damage the dowel pins when removing the
cover. One bushing will remain with the bearing cover. The
other bushing will be reroved with the shaft.

The shaft may be removed from either gide of the body. One

bushing will be removed with the shaft in the same direction
that the shaft is removed. The other bushing can easily by

removed after the shaft has been removed.

Remove shaft from either side of the body.

By means of the sling and chain hoist, 1ift the disc from
the valve through the top cover opening.

Inspect the seating surfaces of the body and the disc to
determine if they reguire lapping. Any scratches or pitting
from foreign matter would be cause for relapping. I1f the
valve seating surfaces require relapping, hand lap as follows:

Use an alumirum lapping plate, these are not furnished with the
valve but are avajlable as tools.

Fasten 3" long seat width pieces of #180 "grit cloth" to the
lappirg plate face bv means of double backed tape. Leave
spaces of approximately 1" between tapes,

Block the disc in a flat position, seat up, and lap with an
air tool or by hand, depending on the amount of lapping re-
quired. Using a disc lapping plate, lap until scratches and
indentations are removed. Clean grit cloth occasionally by
blowing out with air and replace if worn dcwn by prolonged
lapping. To check the disc seat, cover with spray-on 603
brush-on-blue or equal. Allow to dry. Llap lightly with
seat tool. The seat will be true and polished when all the
blue wipes off.

Using a body lapping plate, lap the body seat using the same
procedure as for lapping the disc in Step #27,

After éompleting the lapping operation, thoroughly clean all
parts with acetone or other approved solvent.

-e
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Reassembly = FFRCV With Preééure Seal Bonnat

d.

2.
3.

‘.
S.

S.
10.

11.
12.

13,

Touwest buaring AnLY Juase eiiw aid u¥lng $11Ng &nd Chaih hoist
lower disc into body.

Slide shaft through body and disc arm.

Insert bushings into bearing cover making sure that they seat
on their shoulders. .

Install bearing cover and dowel to body.

The seating of the valve can be checked by 1ifting the disc
just encugh to insert a %" wife strip to toilet tissue between
the disc body seats allowing the disc to seat. This shouls be
checked at four points 9C° apart. If at any point the tissue
pPulls out, the disc is being prevented from seating either
from insufficient or improper lapping or a change of seat
height from excessive lapping. The chances of the latter
happening are extremely remote but if this is the case, dowel
pins should be removed and the bearing cover adjusted until
the disc seats firmly all around. Wedge disc firmly in place
on its seat and redowel.

Make sure after reassembly that bearing covers are in proper
alignmert and that there is no binding of shaft. Before
access cover is replaced, check the end clearances between
the disc arm and the bushings to make sure they do not bind
on the ends of the disc ar=.

Before reinstalling the cover and seal ring all parts should

be cleaned and washed with an approved solvent such as acetone.

Assure that the seal ring and the stairless steel body sealing
area have no nicks or marks that will prevent proper sealing.
Dress up with light emery cr crocus cloth if nazessary.

Place cover in body resting on body shoulder.

Install seal ring over cover. Again be sure thet the cover is
absolutely clean. There is a possitbility that the seal ring

has moved slightly out of round. Therefore, we would suggest

locating the best fitting positicn as the secal ring is start-
ing to enter the body bore. The seal ring should now move
down quite easily requiring at most a light tapping to move
it into position just below the backing ring area.

Place backing ring into position on top of the seal ring.
Install segmented load keys.

Place locking plate over cover studs and install four hex

. nuts.,




14.

18,

16.

Tighten hex nuts using diamatracally opposed method even

and draw cover up cvenly being sure it does not stIike the
load keys and stop there.

ly

The cover will now have pulled the seal ring into a sealing
positior. and the hex nuts should be tightened up snugly.

When the valve is pressurized, the seal ring will be further
forced into position and will geal tightly. The more pressure
the tighter the seal. After the cover is sealed tightly with
line pressure still in the valve, the hex cover nuts should

agein be tightened so that the seal will not relax after the
valve is depressurized. . -
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BOLT TORQUE (FT. LBS.)
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Bolt Stress (psi)

Bolt Size 5,000 10,000 15,000 20,000
1/4-20 ] 1 2 2
§/16-18 1 2 3 g
3/8-16 2 4 6 8
7/16-14 3 6 10 13
1/2-13 5 10 15 20
$/16-12 7 14 21 28
5/8-11 10 20 30 40
3/4-10 id 35 53 71
7/8-9 28 57 8s 114
1"-8 Y 8s 127 170

ATTENTIONW, PWT SONT\ EXT-SS"H/SZ. 4 .

7’57
REY v

|
3
o
10
16
25
35
50
89
142
212
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TABLE 2
ALLOWABLE BOLT STRESS )
Bolt Material Allowable Stress (psi)
‘ A/SA 193-87 *. 25,000
A/SA 193-B6 20,000 (Note 1)
“A/SA 19386 . 2,200 (Note 2)
| A/SA 193.88 15,000 (Note 1)
A/SA 193-88 . . 18,700 (Note 2)
‘ | A/SA 193-B8M 15,000 (Note i)
A/SA 193-BaM 18,700 (Note 2)
B/SB 150-CDA 630 12,500 (Note 3)
'l B/SB 150-COA 630 25,000 (Note &)

Note 1. Valves built up to 1977 Edition of Code, No Rddenda.

Note 2. Valves built to 1977 Edition W/Summer 1977 Addenda eor later.
Note 3. Valves built to 1977 Edition up to Summer 1977 Addenda.
Note 4. Valves built to 1977 Edition W/Winter 1978 Adcenda or later,

—\\=




ATTACHMENT 3

MCC-PACIFIC OPERATION AND MAINTENANCE MAMUAL



FAMILIAN INDUSTRIAL SUPPLY co.

918 Mahar Avenue
Wilmington, CA 90744

P.O. No. IN B1536

OPERATION AND MAINTENANCE MANUAL

Pacific Valves Shop Job~ 41,0065




PACIFIC SWING CHECK VALVES

SECTION C



1.0

2.0

3.0

6.0

7.0

CONTENTS

THEORY OF OPERATION

DESCRIPTION

INSTALLATION

OPERATING INSTRUCTIONS

MAINTENANCE

PREVENTIVE MAINTENANCE
(TROUBLE SHOOTING)

SPECIAL TOOLS AND INSTRUCTIONS



1.0 THEORY OF OPERATION

‘ Swing check valves are designed to open by the pressure
of the line. The desired direction of flow in the line
will open the valve and any attempt by the flow to reverse

will, in its self, close the valve completely. (See illustration

below). .

DESIRED DIRECTION OF FLOW

REVERSE IN FLOW

. THESE DRAWINGS SHOW-GENERAL ARRANGEMENT ONLY.




2.0

3.0

DESCRIPTION

This manual covers all Pacific swing check valves.
These valv#s are designed within the limits of ANSI
B16.33. Being self-operating, no electrical power,
signals or other remote controls or indicators are

required. See Section 8.0 for operation of vaive.

INSTALLATION

When unpacking, care should be exercised in lifting
and handling to avoid damage to valves or injury

to personnel. These valves may be installed in lines
varying in anglie from horizontal to vertical,
provided that the flow is upward. Valves with
outside lever and weight are recommended to be

mounted only in a horizontal position.

When installing, be certain that all foreign material is

removed from the interior of the valve, Including desiccants.

A protective paint has been applied to the weld

ends on some valves and it shouid be removed

before welding.

For soft seated valves, the temperature of the valve
body should not exceed 200°F during welding to avoid
damaging the elastomers. Check tunpera.ture with
Tempil-Stik. Avoid heating valve body excessively,
especially small sizes, where a heat sink may be

necessary.



“.o

s.o

Use the smallest electrode and minimum amperage pncticable,
consistent with efficient welding to minimize warpage.
Tack welds should be ground out before compieting the root

pass in that area.

Valves of carbon steel should be allowed to cool slowly.

The valve may be covered with an asbestos blanket

to promote slow cooling and limit the heat-affected zone.

OPERATING INSTRUCTIONS

Swing check valves are designed to be operated by the line

pressure.
When the line is pressurized, the flow will open the disc.

While the pressure is off or there is back pressure, the

disc will be closed.

(See illustration in Section 1.0).

CAUTION!
These valves are desl.gned to operate within the pressure
and temperature limits of ANSI B16.38. Do not exceed
these limits.

MAINTENANCE

5.1 Complete Disassembly '




SPECIAL OUTSIDE LEVER & WEIGHT ASSEMBLY

BONNET STUWD

BONNET NUT

BONNET GASKEY

DISC &UT

SEAT RING

S00Y

DISC NUT PN

(e

$S

a1 T

40 \\*

72

85

:??§

WELD END SWING CHECK VALVE




FLANGE END SWING CHECK VALVE
WITH INTERNAL HANGER



CAUTION! Before complete disassembly, make

‘ sure no residual pressure is left in the line.

5.1.1 Remove bonnet stud nuts or cap
screws
NOTE! Studs need not be removed unless
replacemeﬁt is necessary.

5.1.2 Lift off bonnet cap

5.1.3 Remove bonnet gasket @

For check valves with internal hanger:

5.7.4 Remove bracket stud nut . Note:
Stud need not be removed unless

For check valves with hinge pin through body:

‘ Remove pipe plugs @ from both side of
body and slip out hinge pin . If pipe
plugs are seal welded, they need to be ground

free first.

For check valves with outside lever and weight:

Remove connecting block . and lever-

weight assembly @

Remove gland nut and gland @

|
} Remove packing from stuffing box
;

then remove stuffing box. Remove pipe plug

and slip out hinge pin

repiacement is necessary.
|
|
|
|
|



5.2

5.1.5 Lift outdisc assembly , @, ¢
an

d@ :
Slip out hinge pin . Remove bracket

from disc assembly.

5.1.7 Drive out disc nut pin and remove nut @

in a counterclockwise direction. Slip off washer
and hinge from disc @ ..
5.1.8 At this time the seat ring may be
removed If necessary. It is usually seal welded
to the body and must be cut free.
it is advisable to leave it in place unless wear
prevents further' use.

Complete Assembly

Reverse the steps in Section 5.1. NOTE: If disc has
anti-rotation lugs, be sure to replace hinge so that

it is aligned between them.

PREVENTIVE MAINTENANCE

6.1

6.2

Normal Duty Inspection

The only In-service check that can be made is to

inspect the body /bonnet gasket joint @ or hinge

pin stuffing box for leaks.

Maintenance of Valve Under Pressure

If the inspection of Section 6.1 reveals any trouble,

the following is recommended,if necessary.

6.2.1 If leakage develops at the body bonnet
joint, the bonnet stud nuts or cap screws
should be tightened unif&mly around the

circle.




6.3

- 6.2.2

CAUTION!

Do not over stress the bolting
(See torque charts in Appendix)
If leakage continues, the gasket @

~ should be replaced.

(See disassembly ﬁ;’ocdtare in Section 5.0).

If leakage d:é\;eldb-s at the stuffing box .
the gland nut @ can be tightened. If .
the packing continues to leak, the packing
should be replaced during line shutdown- -

(see 6.3). .

Maintenance of Valve Relieved of Pressure »

Make certain line pressure is zero.

CAUTION!

6.3.1

6.3.2

6.3.3

6.3‘“

Following disassembly procedures in

Section 5.1, examine body cavity

for deposits of foreign material.

Examine seating surfaces ;:f seat ring @
and disc @ for wear.

If excessive wear is evident, worn parts

or, if necessary, entire valve should be
reconditioned or replaced.

Whenever reconditioning a valve, it is always

good practice to replace gaskets.
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7.0

6.3.5 Pacific offers compiete replacement

sea! kits and spare parts for

reconditioning. When ordering,

always_state the figure number of

the: vcl;c and the body material,
.. as well as the d'u-ntlt_yjduirod.

6.3.6 Pacific Valves also offers complete
reconditioning soryleis' to rework your
valve. If you ﬂﬁd this necessary,
our nationwide network of reconditioning
centers wll! rebulld your valve “like
new"‘.

6.4 Lubrication

6.3.1 Parts requiring lub:"_lcatlon are nuts before
torquing and both sides of gasket before

assembly.

SPECIAL TOOLS AND INSTRUCTIONS

7.1 Recommended bolting torques are shown in the
Appendix.
7.2 No special tools sre required.
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TEST PROCEDURE GUIDELINE FOR CHECK VALVES LEAKAGE RATE TEST

———

Containment:

‘ 1. Functional Test for Check Valves FWS-006, FWS-007 and FWS-012 Inside the

A. Objective: To verify that the check valve back leakage rates are
within the allowable limits. Correct deficiencies if required.

B. References:

1. P&ID 5178225, Revision 4, Main Steam System

2. P&ID 5178206, Revision 3, Feedwater System A .
C. Prerequisites:

1. Completion of check valve installation.
verify calibration of pressure gauges.

Test to be done during Mode V or vVI.

o WN

. Isolation valves (FWS-343, FWS-377, FWS-339, AFwW-325, FWS-342,
FWS-376, FWS-352, AFW-326, FWS-396, FWS-415, FWS-382 and AFW-328)
upstream of the check valves are closed.

5. Establish that the feedwater level of the steam generator at the
feed ring elevation +2'-0".

6. Nitrogen system blanket is established per procedure.

D. Acceptance criteria: Check valves back leakage rate is within 0.48
gallons per minute at 150 psig. This test procedure was written for
testing at 150 psig. Alternate test pressures can be used. The
acceptance cirteria for using the alternate shall follow the egquation.

Allowable leak rate at pres. P, Q = 0.48 T%B (gpm), see Fig. 2.

The allowable fluctuation in the test pressure is +5 psi or +10%
whichever is greater. If test pressures less than 150 psig are used,
functional testing of the feedwater main and bypass values must be
done at a test pressure of 150 psig(Test II).

E. Method

1. Test the check valve one at a time only. Close {solation valves
upstream of the check valve.

2. Connect measuring hose at the designated drain connection (see
Table 1) upstream of the check valve. Make sure that the highest
point of the connected measuring hose has a minimum loop as it is
shown in Fig. 1.

(1516D/P1)
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1%

3.

8.
F. Alternate method for functional test of FWS-006, FWS-007 and FWS-012:

Open drain valve (FWS-337, FWS-338, FWS-340, FWS-426 and FWS-424)
to depressurize the isolated 1ine upstream of the check valve to
atmospheric conditions. To confirm that the upstream isolation
valves do not leak, monitor and maintain atmospheric reading on the
gauges on the main feedwater and auxiliary feedwater pumps.

Using nitrogen, pressurize the steam generator downstream of the
check valve (if pressure is not already established). Monitor and
maintain steam generator pressure at 150 psig minimum to 165 psig.

At steady state, and using a container of known volume, measure and

record the check valve back leakage rate by measuring the time
required to accumulate one galion. Take two measurement test

readings for comparison.

-

After measuring the check valve back leakage rate, close the
nitrogen pressurizing 1ine (if not required for other than testing).

. Making sure the system is vented, close the drain valves and

disconnect the measuring hose.

Open back all the isolation valves that were closed during the test.

performance of this test is subject to the availability of the
auxiliary feedwater pumps as a pressurization source.

1.

(15160/P2)

with a nitrogen blanket established, initiate auxiliary feedwater
flow to pressurize the steam generator. wWhen a test pressure has
been established, perform the back leak rate test in accordance
with E1 through E5 above. As the pressure will decay during the
test, the following requirements apply to the test pressure:

a. The decay in steam generator pressure shall be no more than 10%
of the final pressure.

b. For the purpose of determining the allowable leak rate, the
final measured steam generator pressure shall be used.

NOTE: The allowable leakage rate shall be
determined using the minimum pressure
value obtained during the test.
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II. Functional Test for Check Valves FWS-345, FWS-346, FWS-398, FwS-379,
FWS-378, FWS—417 in the feedwater system.

A. Objective: To Verify that the feedwater system check valves back
leakage rates are within the allowable 1imit. Correct deficiencies 1f _
required.

B. Reference:
1. P&ID 5178206, Revision 4, Feedwater System.

C. Prerequisites: -
1. Completion of check valve installation.
2. Verify calibration of pressure gauges.

3. Isolation valves (FWS-343, MOV-21, FWS-377, FWS-381, FWS-342,
MOV-20, FWS-376, FWS-372, FWS-396, MOV-22, FWS—415 and FWS-419)
upstream and downstream of the check valves are closed.

4. Test to be done in Mode V or VI.

D. Acceptance criterfa: This criteria applies to the combined check
: valves back leakage rates of the following paired check valves:
FWS-345 and FWS-379; FWS-346 and FWS-378 and FWS-398 and FWS-417
leakage shall be less than 1s 0.48 gallons per minute. This procedure
i1s written using test pressures of 150 psig. Other test pressures can

be used. The allowable leak rate at other test pressures shall follow
the equation

Allowable leak rate at pres. P, Q = 0.48 ,726 (gpm), see Fig. 2.

If the test pressure used on the downstream check valves (Test I) is
less than 150psig, this test shall be performed at 150 psig minimum.

The allowance fluctuation in the test pressure is +5 psi or +10%
whichever is greater.

E. Method:

1. Test the check valves one at a time only. Close isolation valves
upstream and downstream of the check valve. '

(see Table 1). Make sure that the highest point of the connected
measuring hose has a minimum loop as 1t is shown in Fig. 1.

3. Open the drain or vent valve where the measuring hose {s connected
to depressurize the 1ine to atmospheric conditions. To confirm the
. upstream isolation valves do not leak, monitor and maintain
atmopsheric reading on the gauges on the main feedwater pumps.

i
|
|
\
2. Connect measuring hose at the designated drain or vent connections
|

(15160/P3)
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Connect the high pressure water supply to the drain or vent
connection designated downstream of the check valve (see Table 1).
The water supply must meet the requirement of the chemistry flush
specification for the feedwater system. Open the drain or vent
valve and high pressure water supply valve and pressurize the
1ine. Using the pressure gauge provided in the water supply hose,
maintain and monitor the pressure downstream of the check valve at
150 psig minimum to 165 psig.

. At steady state, and using a container of known volume, measure and

record the check valve back leakage rate by measuring the time
required to accumulate one gallon. Take two measurement test
readings for comparison.

. After measuring the check valve back leakage rate, close the drain

or vent valve where the measuring hose i1s connected and disconnect
the hose.

. Making sure the system water is vented, close the high pressure

water supply valve and close the drain or vent 1ine valve and
disconnect the high pressure water supply.

. Open back all the isolation valves upstream and downstream of the

check valve that were closed during the test.

F. Alternate Procedure:

The back leakage rate test for the feedwater system check valves can
also be done during Mode III subject to the availability of the
auxiliary feedwater pump as a pressurization source. The following

procedure would be used.

1.

Test and fsolate the check valves one at a time only. Close
isolation valve upstream of the check valve.

. Connect measuring hose at the designated drain or vent connections

(see Table 1). Make sure that the highest point of the connected
measuring hose has minimum loop as it s shown in Fig. 1.

. Open the drain or vent valve where the measuring hose is connected

to depressurize the 1ine to atmospheric conditions. Yo confirm the
upstream isolatfon valves do not leak, monitor and maintain
atmospheric reading on the gauges on the feedwater pumps.

. Install a temporary test pressure gauge and open the valve of the

vent connection upstream of the check valve as indicated in Table 1.

. Initiate the auxiliary feedwater pump flow to pressurize the line

downstream of the check valve to within + 10% of the normal
operating pressure. Maintain and monitor the pressure at the test
pressure gauge installed at the vent connection.



(15160/P5)
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At steady state, and using a container of known volume, measure and
record the check valve back leakage rate by measuring the time
required to accumulate one gallon. Take two measurement test
readings for comparison.

. After measuring the check valve back leakage rate, close the drain

or vent valve where the measuring hose {s connected and disconnect
the hose.

. Close the vent connection valve where the test pressure gauge is

{nstalled and remove the gauge.

Open back all the isolation valves upstream of the check valve that
was closed during the test.
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| / 111. Functional feét for Check Valves FWS-438 and FWS-433 in the feedwater

‘ system.
A. Objective: To vér1fy that the feedwater system check valves are still

fntact and functional.

Correct deficiencies {f required. These valves have been provided
with a 9/32° orifice hole drilled in the check valve disc. Standard
Jeak rate tests cannot be performed. This testing will determine the

functionality of the check valve.

. Reference: .

1. P&ID 5178205, Revision 2, Feedwater System.

. Prerequisites:

1. Completion of check valve installation.
2. Verify calibration of pressure gauges.

3. Isolation valves (FWS-441, FWS—469, Cv-8758, HV-B54B, FWS-556,
FWS-440, FWS-472 and HV-854A) upstream and downstream of the check
valves are closed.

4. Test to be done during Mode V or VI.

Acceptance criteria: when the downstream piping is pressurized to 150
psig the upstream leakage rate is less than 20 gpm. Other test
pressures can be used. The allowable leakage rate at an alternate

pressure P would follow the equation
Q=20

—

150 (6PM)

The allowable fluctuation in test pressure'is +5psi or #10% whichever
is greater.

. Method:

1. Test the check valve one at a time only. Close isolation valves
upstream and downstream of the check valve.

2. Connect measuring hose at the designated drain or vent connections
(see Table 1). Make sure that the highest point of the connected
measuring hose has a minimum loop as it 1s shown in Fig. 1.

3. Open the drain or vent valve where the measuring hose is connected
to depressurize the line to atmospheric conditions. To confirm the
upstream isolation valves do not leak, monitor an maintain
atmospheric reading on the gauges on the main feedwater pumps.
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4. Connect the high pressure water supply to thé drain or vent
connection designated downstream of the check valve (see Table 1).
The water supply must meet the requirement of the hemistry flush
specification for feedwater system and can provide 20 gpm at 150
psig minimum pressure to 165 psig. Open the drain or vent valve
and high pressure water supply valve and pressurize the line.
Using the pressure gauge provided in the water supply hose,
maintain and monitor the pressure downstream of the check valve at
150 psig minimum to 165 psig.

5. At steady state and using a container of known volume, measure and
record the check valve back leakage rate by measuring the time,
required to accumulate ten gallons. Take two measurement test
readings for comparison.

6. After testing, close the vent valve where the measuring hose is
connected and disconnect the hose.

7. Making sure the system is vented, close the high pressure water
supply valve and close the vent line valve and disconnect the high
pressure water supply.

8. Open back all the isolation valves upstream and downstream of the
check valves that were closed during the test.

F. Alternate Method for Functional Test of FSW-438, FWS-439.

This method is subject to the availability of the feedwater pumps as a
pressurization source during mode 5 or 6. Test only one check valve
at a time feedwater system will be aligned such that, one feedwater
pump will be run and the water will be recirculated to the condenser
via the 3" miniflow Yine. The check valve on the discharge of the
out-of-service feedwater pump will be tested as follows;

1. Establish feedwater flow and flow path form one feedwater pump
close the upstream isolation valve on the check value on the
discharge of tag out-of-service pump.

2. With the flow path in the crosstie between the feedwater heaters
open, install a temporary pressure gauge on the pressurized side of
the check value.

3. Connect measuring hose at the designated drain or vent connections
(see Table 1). Make sure that the highest point of the connected
measuring hose has a minimum loop as it is shown in Figure 1

4. Open the drain or vent valve where the measuring hose s connected
to depressurize the 1ine to atmospheric conditions.

5. At steady state, and using a container of known volume, measure and

record the check valve leakage rate by measuring the time required
to accumulate 2040 gallons.

(15160/P7)
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6. After measuring the check valve back leakage-rate, close the drain
or vent valve where the measuring hose is connected and disconnect

CAUTION: Care should be taken when performing this alternate
testing, as the potential exists for overpressurization
of the feed water suction piping. The suggested test
pressure is 150 psig.

(15160/P8)

the hose.
7. Making sure the system is vented, terminate Feedwater miniflow.
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Iv. Functional Test for Check Valves AFW-321, AFW-322, AFW-324, in the
Auxiliary Feedwater Systems. (Continued)

B. Reference: P&Ib 5178220, Revision 5 Auxiliary Feedwater Systeh.

C. Prerequisites:

1. Completion of check valve installation.

2. Verify calibration of pressure gauges.

3. Isolation valves( AFW-325, FCV-2300, AFW-326, FCv-3301, FCv-2301,
AFW-338, FCV-3300,) upstream and downstream of the check valve are
closed.

4. Test to be during Mode V or VI.

D. Acceptance criteria: Check valve back leakage rate is within 0.48

gallons per minute. This procedure §s written using test pressures of
150 psig. Other test pressures can be used. The allowable leak rate
at other test pressures shall follow the equation.

Allowable leak rate at pres. P, Q = 0.48 ! T%ﬁ (gpm), see Fig. 2.

The allowable fluctuations in test pressure is #5psi or + 10%
whichever 1s greater.

. Method:

1. Test check valve one at a time only. Close isolation valves
upstream and downstream of the check valve.

2. Connect measuring hose at the designated connections upstream of
the check valve (see Table 1). Make sure that the highest point of
the connected measuring hose has a minimum loop as it is shown in
Fig. 1 is higher than the highest point of the isolated 1ine where
it 1s connected (see Fig. 1).

3. Open the drain or vent valve where the measuring hose is connected
to depressurize the line to atmospheric condition. To confirm the
upstream isolation valves do not leak, monitor and maintain
atmospheric reading on the gauges on the auxiliary feedwater pumps.

4. Connect the high pressure water supply to drain or vent connection
designated downstream of the check valve (see Table 1). Tehe water
supply must meet the requirement of the chemistry flush
specification for the feedwater system. Open the drain or vent
valve and the high pressure water supply valve and pressurize the
line. Using the pressure gauge provided in the water supply hose,
maintain and monitor pressure downstream of the check valve at 150
psig to 165 psig.

(15160/P9)
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5. At steady state, using a container of known volume, ®measure and
record the check valve back leakage rate by measuring the time

required to accumulate one gallon and the check valve minimum
downstream pressure value. Take two measurement test readings for
comparison.

6. After measuring the check vaive back leakage rate, close the valve
where the measuring hose is connected and disconnect the hose.

7. Making sure the system is vented, close the high pressure water
supply valve and close the vent or drain valve where high pressure
water supply is connected and disconnect the high pressure water
supply line. .

8. Open back all the isolation valves upstream and downstream of the
check valve that were closed during the test.

(15160/P10)




(.'; Enclosure
. " TABLE )
®
1 |  HIGH PRESSURE  MEASURING | |
ICHECK VALVE | SUPPLY CONN. | CONNECTION | ISOLATION VALVES |
: FWS-006 : : FWS-338 = FWS-376, AFW-326, FWS-352 and FWS-342 :
: FWS-007 = : FWS-337 : FWS-339, FWS-377, FWS-343 and AFW-325 {
: FWS-012 : : FWS-424 : FWS-382, FWS-396, FWS-415 and AFW-328 :
: FWS-417 : FWS-432 : FWS-423 : FWS-415 and FWS-419 :
, FWS-398 : FWS-368 : FWS-365 : FWS-396 and MOV-22 !
: FWS-378 : FWS-428 { FWS-422 : FWS-376 and FWS-372 :
: FWS-346 '= FWS-446 : FWS-366 : FWS-342 and MOV-20 :
: FWS-379 : FWS—423 : FWS-421 { FWS-377 and FWS-381 :
: FWS-345 : FWS-425 : FWS-367 : FWS-343 and MOV-21 :
' FWS—439 { FWS-445 : | FWS-565 : HV-854B, HV-852B, CV-B758 and FWS-473 :
., FWS-438 I FWS-540 : FWS-510 : FWS-440, FWS-556, FWS-472 and HV-854A :
: AFN-321 : DRAIN = VENT : AFW-325 and FCV-2300 :
E AFW-322 i 'DRAIN E VENT E AFW-326, FCV-3301 and FCV-2301 E

(2002k)
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ATTACHMENT 5

CENTER OF GRAVITY SKETCH
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QUESTION NO. 3

Vibratory Loads

a.

RESPONSE

a.

Clarify the mefhod of development of the factor that turbulence
loads from upstream components will not exceed 10% of disc weight?

The ISA Handbook of Control Valves provides recommendations on
installation. Why or why can't these locational restrictions be
correlated to check valves?

Atwood-Morrill recommends not locating check valves within specific
distances of turbulence producing components. What is the basis for
deviating from these recommendations?

For the response to this question, reference Appendix D of the SCE
Investigation Report submitted to the NRC by letter dated April 8,
1986.

The ISA Handbook, Chapter 12, page 339 (Attachment 1), recommends
10-20 pipe diameters of straight run piping upstream of control
valves and 3-5 pipe diameters downstream. The handbook acknowledges
that the 10-20 diameters upstream may be next to impossible to
obtain in line sizes larger than nominal 5". These values actuaiiy
correlate quite well with those of 10 pipe diameters upstream and 5
diameters downstream given as optimum by Atwood-Morrill for their
check valves. However, as explained in our response to Question 3c,
Atwood-Morril!l check valves can be located at less than these
optimum conditions without experiencing any significant vibration or
disc flutter. :

Per a february 24, 1986 letter from L. Hutton of Atwood-Morrill
(Attachment 2), they do not expect any problems resulting from the
chosen check valve locations. Independent tests conducted at Utah
State University Foundation by Or. P. Tullis, demonstrate the
acceptability of the Atwood-Morrill valves at all of the San Onofre
Unit 1 feedwater check valve design locations. The most severe
lTocation is downstream of the flow control valves. This testing
confirms the acceptability of locating the check valve five
diameters downstream of the control valve.
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. ISA HANDBOOK, PAGE 339
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Figure 3. TYPICAL SATISFACTORY ARRANGEMENT OF UPSTREAM AND

DOWNSTREAM PIPING.

trol engineer's calculations, or vice versa.
Figure 2 shows a method of plotting sys-
tern pressures to arrive at available pres-
sure drop vs. valve lift. A similar plot
will be used by the valve manufacturer to
accurately design the valve plug. The pip-
ing design engineer should review such
plots in designing the piping system. The
design friction loss, through the lengths of
pipes and fittings selected, can be made
consistent with such plots. This calculation
should include the friction drop through
the fully opened control valve as part of
the piping system. Thecharacteristicpump
curve is generally available from the pump
manufacturer. The terminal pressuredrop
vs. flow through the process vessel may
be more difficult to obtain.

1t can be seen from Figure 2 that valve

rformance—capacity and flow vs. valve
ift, wil be altered if the actual piping
system consumes more pressure drop
(curve 4) than that considered in the
valve sizing calculation.

In designing the inlet and exit piping at
a control valve, a conservative approach
is to consider the control valve as a
variable orifice; thus, the piping recom-
mendations used to pipe orifice plate as-
semblies can be applied. The following
considerations are recommended:

1. Allow the maximum number of feet
of straight run inlet piping that is
consistent with other piping de
mands. A good rule of thumb is
10 to 20 pipe diameters. This is
easy to obtain in small size lines,

Figure 4. A LESS SATISFACTORY
ARRANGEMENT OF UPSTREAM
AND DOWNSTREAM PIPING.

but may be impossible to obtain
in line sizes larger than nominal
5 inches. Nonetheless the practice
of allowing for a maximum straight
inlet run will allow better valve
performance.

. Where possible, allow a straight

run of 3 to 5 pipe diameters for
the outlet piping.

. The straight run on the inlet to the

valve will permit the fluid stream
to enter the valve at a steady inlet
pressure. Thus, for every position
taken by the valve, or in other
words, for every new orifice open-
ing, a steady inlet pressure condi-
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ATWOOD-MORRILL LETTER DATED 02/24/86



POWER PLANT Ot 8 GAS INDUSTRY § mISUSTRAL §F2 =

.I

(6 & ATWOOD ¢ MORRILL CO.INC.

DESIONERS AND MANUFACTURERS $:NCE 1900

285 CANAL STREET - BALEM MASSACHUSETTS 01970 - 617 744-5890 - TELEX

February 24, 1986

S8echte! Power Corporation
N Post Office Box 60860
“ Terminal Annex
Los Angeles, CA 90060

Attention: Mr. Fred L{zmi

Subject: Your P.0. No. ¥8200603
Southern California Edison
Feedwater Check Valves
A3M S.0. No. 15487

Reference: Your February 14, 1986 letter transmitting
pipe configuration and valves location dwgs.

@ Gentlemen: -

While it is true that during the meeting with representatives of Bechte! and
Southern California Edison, I recommended that mo piping changes be made prior
to fnstalling our valves, we cannot guarantee that you will never encounter
problems. However, based on our past experience with this design which
includes approximately 30 years installed operating experience in similar
applications with no mejor failure, we are confident that the valves will
perform as specified for a full design 11fe of 40 years. It {s because of this
successful operating experience that we felt that Southern California Edison
should avoid the expense of reconfiguration of their piping systems. During
the meeting, ] moted that if problems did occur, the piping could then be .

modified.

The optimum fnstallation location for check valves would include 10 pipe
diameters upstream and 5 pipe diameters downstrean of straight piping without
other valving or reducers. Although this is optimum, in the real world of
power plant desfgn this configuration cannot always be adhered to. be note

many similar Atwood § Morrill valves fnstalled tmmediately after an elbow, in
between two elbows, and even close coupled to & pump discha with an elbow
tamedistely downstream of the valve, again with no major failure.




@

' " February 24 1986
Bechtel Power Corporation y 28,

—

Some of the reasons for the successful operation history of this design are ag
follows: .. - _

1) Toe &!*ﬁit o;sigle »inimizes fmpact velocfty due to 2 lower disc swing
. angts:Bétween ful) open and full closed. & _

2) The integnl disc/disc arm assembly au-:not‘“‘se'nnte as 15 typical with the
conventional two piece disc assemblfes n swing check valves.

3) The substantfal disc stop restricts disc opering angle assuring that the
~ @isc cannot become jammed open and that the disc 15 in the flow stream and
be forced to close upon flow reversa).

gﬁould you have any further questions concerning this or require further
clarification, please do not hesitate to contact us..

Very truly yours, o
ATWOOD & MORRILL C€O., INC.

S
Lauren C. Hutton
Vice President Sales

LCH/ko —
LCH 22 ,

c by

Enclosure

€: Robert Burns § Associates, Inc.

Mike Macdonald - ALM




QUESTION NO. 4

wWhat was the procurement history for the original valves and spare parts?

RESPONSE

The original valves were procurred under Bechtel Specification BAL-560, a
portion of which appears in the Attachment. Due to the age of the microfiim
for which the copy was made, the quality of the print is poor but is the best

available.

As discussed in Section 6.5.3.4 of the Water Hammer Investigation Report,
there was some difficulty in retrieving maintenance records for the failed
check valves. The efforts to date have been unsuccessful in locating spare
parts procurement records and additional efforts are not planned.




‘ BECHTEL SPECIFICATION BAL-560
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QUESTION NO. 5 .

Were other types of valve designs considered for this application (e.g.,
ti1ting or damped disk)? What is the basis for choosing a swing check design?

RESPONSE

In considering other types of valve designs, the primary focus was on the
ti11ting disc type due to its short arc of travel. The geometry of the
Atwood-Morrill swinging disc is such that the arc of travel from full open to
full close is very similar to that of a tilting disc but without the detriment
of having the disk and hinge suspended in the fiow path. Atwood-Morrill,-in
fact, does not make a tii1ting disc check valve but instead offers the subject
swing check valve as its equivalent.

The original Westinghouse valve equipment Spec. 675268, paragraph 4.2.3, dated
12/16/64 (Attached), also recommended swing type check valve for valves 2" and
larger.

The damped disc was not considered for this application as this type of valve
would not mitigate any of the check valve problems experienced on San Onofre
Unit 1.

1-7




WESTINGHOUSE VALVE E-SPEC 675268, page 6



EQUIPMENT SPECIFICATION COVER SHEET ' w4

@E$TINGHOUSE FOAM 54C64 A : C Spec.

i _ . 67 S‘.Z{&
COUIPMENT nu:lrlcnao-i " paAYF™ AEVISION NO. DATED — ORIGINAL 1SSUE | SUPEMSEDES
675268 1S 0 T S O
B T T T ATTACHMENTS

G W Draving 498 B 932
W AP. E.o. K. 322694
PROJECT: SAN ONOFRE NUCLEAR GENERATING STATION, UNIT NO. 1 ®ps 292722-1
Specification Sheets
. SHOP ORDER: SCE-220
SYSTEM: ALL SYSTEMS

EQUIPMENT: MANUAL GLOBE, MANUAL GATE, AND SELF-ACTUATED
CHECK VALVES

FOR SUPPLIER'S CONVENIENCE

REV. WEVISION ENTERED
"o. Y & OATE

WESTINGHOUSE ELECTRIC CORPORATION
Atomic Power Division

P.0. Box 355

Pittsburgh, Pennsylvania, 15230

APPROVAL

! ORIGINAL USSUE REVY. | REV. 2 aEv. 3 nev. 4

SHOP ORDER MOLDER

PROJECT MANAGER
—ee ]




_EQUIPMENT BPECIFICATION

o ¢0O«

pér

k.o

h.l

4.1.1

L.1.2

4.1.3

L1k

k.2

h.2.1

L.2.2

L.2.3

h.zih

- REQUIREMEN TS

Bervice Requirements

The desigr of each valve shall accammodate the design conditions set
forth on the valve "Specification 8heet" far the particular valve.

All stainless steel valves shall be suitable for service in demineralized
water containing up to 12% boric acid (33303). )

All carbon steel valves shull be suitable for service in demineralized
water inhibited with KOH and KQ&O‘..

Same of the valves of this specification will be exposed to the step
changes of vorking fluid temperature described below. If these

thermal transients are thought to be too severe far the supplier's
standard valves, the supplier sball so advise. (WAPD will then indicate
vhich valves must be suitable far the thermal transients and review the
pecessary modifications to the supplier's valves.

The thermal transients are:

8.. 150 cycles of a step change of plus or mimus 300% (or a temperature
differential equal to the valve design temperature less 4o%F--
whichever is smaller) and

b. 10 cycles of a step change rranq;oo“r (or the valve design tempera-
ture--vhichever is lower) to ULO'F.

Mechanical Design Requirements

Any exceptions to the following will be as stated on the "Specification
Bheet" for the individual valve.

Gate valves may be either straight through or venturi type providing the
valve pressure drop is acceptable to WAPD. The vedge may be either
split or solid. All gate valves shall have backseat and outside

screw and yoke.

Globe vaives shall be full-ported with backseat and outside screw
and yoke.

Gheck-waives ohai i -be Fpring-108360 "1ITL W IN-YTHR “TyDE “Yor Blres
fetnchend emeiier Sad evwing 4ype _for $iz2es.2dnches and .arger.

The pressure containing parts of the valve assemblies shall be designed
in acrordance with ASA Bl16.5 cr in sccordancc vith MSS SP-66.

WMESTINGHOUSE ELECTRIC CORPORATION

ATOUC POMER DIVISION

Revision No. 0

B-Bpec. __ 675268 | Page _6 of 13 Pages




QUESTION NO. 6

What flow band can resulit in a valve disk flutter problem for each of the new
valves?

RESPONSE

Atwood-Morrilil has an integral hinge/disc design and as such the disc cannot
"flutter" about the hinge arm.

Per testing results reported by P. Tullis, the flowbands which cause disc
"tapping" (intermittent contact of the disc assembly with the valve body) -are

as follows:

Location Plant Flow (gpm)
12" Valves Downstream of Feedwater Pumps 3650 - 5700
10" Valves Downstream of Flow Control Vvalves 2600 - 3900
Proposed 10" Valves Inside Containment 2700 - 3050

In all cases the tapping was not judged to be severe enough to cause damage to
the valve body or disc over long term service. Phase 1B testing is planned to
develop wear rate information on the valves.

1-8



QUESTION NO. 7

Include a discussion on how the auxiliary feedwater operating flow band avoids
disk flutter or vibration from other check valves in the main feedwater and
auxiliary feedwater piping system.

RESPONSE

The check valves currently installed in the 3" auxiliary feedwater lines were
originally sized based on the auxiliary feedwater flow rates. The operating
history of the plant indicates that these valves have performed
satisfactorily. Therefore, there is no reason to discontinue the use of fhese
valves.

The new 10" Atwood-Morrill valves in the main feed system have been tested at
low flowrates representative of the auxiliary feedwater flows and found to be
totally stable. Additionally, there was virtually no downstream pressure
fluctuations generated by the valve at any flowrate.

1-9



QUESTION NO. 8

Clarify the statement made in handouts used at the January 31, 1986 meeting
with the NRC that an error existed in Crane Technical Paper 410 that may have
contributed to this problem.

RESPONSE

The following statement was provided during the referenced meeting in the
course of discussing the cause of the multipie check valve failures:

"Valves were oversized for the range of line flow due to 1965 design-
guide error (Crane Technical Paper No. 410); the 1986 Crane design guide
as well as the check valve vendor's 1986 design practice identify the
failed check valves as oversized (valve will not be fully opened)."

The following information is provided from Appendix D to SCE's report of
April 8, 1986. '

The equation used by MCC Pacific Valves for the minimum velocity to maintain
the check valve disc fully open has changed over the years. These changes are
depicted in Table 4 of Appendix D. The 1978 minimum velocity recommended by
Pacific was based upon the minimum velocity published by Crane for its swing
check valves. 1In 1982, Crane revised its equation for minimum velocity.

These and other changes were much less than what was recommended in a 1985
revision to Pacific's recommended minimum flow velocity.

SCE believes that to have characterized the Crane document as being in error
was inappropriate. It appears that the revisions in the equation given by
Crane were based upon results of more recent tests. It should mereiy be noted
that application of the revised Pacific recommendation (based upon the 1985
Bulletin on Technical Information) is more appropriate and demonstrates that
the Pacific valves are improperly sized for this apptication.




QUESTION NO. 9

Submit the results of the re-analysis of the auxiliary feedwater (AFW)
initiation timing requirements that determine how quickly the emergency diesel
generators must be manually loaded in the case of a loss-of-offsite power and
a single failure of the turbine-driven AFW pump.

RESPONSE

See the attached reanalysis.

1-11



ENCLOSURE 1
Loss of Normal Feedwater
and
Main Feedline Rupture Reanalysis

San Onofre Unit 1

BACKGROUND .

The Loss of Normal Feedwater (LONF) event and the Main Feedline
Rupture (FLB) event were analyzed in 1981(1l) for Southern
California Edison's (SCE) SONGS-1. The analysis concluded that
an auxiliary feedwater (AFW) flowrate of 165 gpm, initiating 3
minutes after reactor trip, to 3 steam generators was required
to show acceptable results for the LONF (with reactor coolant
pumps (RCP) operational) event. An AFW flowrate of 250 gpm,
initiating 15 minutes after reactor trip, to 2 steam generators
was shown to be needed to provide acceptable results for the
FLB (with RCP's operational) event. The LONF and FLB events
were reanalyzed to determine if specified maximum delays of
operator initiation of the AFW for the LONF and FLB events are
acceptable.

The LONF event was reanalyzed assuming loss of RCP's, modelling
SONGS 1 specific RCP coastdown, 1979 ANSI Decay Heat, and an
AFW flow of 165 gpm to 3 steam generators initiated 30 minutes
after reactor trip. The FLB event was reanalyzed with the same
loss of RCP's and decay heat assumptions but with a delay of 20
minutes after reactor trip for initiation of an AFW flow of 250
gpm to 2 steam generators.

ANALYSIS

As in the 1981 LONF and FLB analysis, the LOFTRAN code (2) is
used to simulate the transients. The reanalysis consists of 2
cases. The assumptions modelled in the 2 cases are the same
assumptions used in the 1981 analysis except as noted below.

CASE 1: Loss of Normal Feedwater with AFW flow of 165 gpm
at 30 minutes.

Assumptions:

A. Loss of reactor coolant pumps with SONGS-1
specific RCP coastdown is modelled.  An
operating pump heat addition to the RCS of
of 3 Mwt/pump is assumed.

B. 1979 ANS 5.1 Decay Heat is modelled.

C. Pressurizer power-operated relief valves and
pressurizer sprays are available.



D. 20% steam generator tube plugging parameters
with plant initially operating at 103 percent
of rated power 1is assumed.

E. Reactor trip is assumed to occur 10 seconds into

the transient. (Same as 1981 analysis)

CASE 2: Feedline Break with AFW flow of 250 gpm
at 20 minutes.

Assumptions:

A. Loss of reactor coolant pumps with SONGS-1
specific RCP coastdown is modelled. An
operating pump heat addition to the RCS of
3 Mwt/pump is assumed.

B. 1979 ANS 5.1 Decay Heat is modelled.

C. Pressurizer power-operated relief valves are
available, but no credit is taken for
pressurizer sprays.

D. 20% steam generator tube plugging parameters
with plant initially operating at 103 percent
of rated power is assumed.

E. Reactor trip is assumed to occur 5 seconds into
the transient. (Same as 1981 analysis)

RESULTS
CASE 1: Loss of Normal Feedwater

The results of the transient of pertinent plant parameters are
shown in Figures 1-1 through 1-7. The figures show that the
AFW flow of 165 gpm to 3 steam generators initiated 30 minutes
after reactor trip provides acceptable results. The assumed
AFW flow provides sufficient heat removal capability. A
‘maximum pressurizer water volume of 1139 ft> (88% of total
pressurizer volume) was obtained at 2553 seconds.

CASE 2: Feedline Break

The results of the transient are presented in Figures 2-1
through 2-7. The results show that the AFW flow of 250 gpm to
2 steam generators initiated 20 minutes after reactor trip is
sufficient to remove core decay heat. The reactor coolant
system (RCS) remains subcooled and the pressurizer does not
fill, with a peak pressurizer water volume occurring at 1483
seconds.



CONCLUSIONS _

Results of the analysis show that for the LONF with loss of
RCP's, an AFW flow of 165 gpm to 3 steam generators initiated
30 minutes after reactor trip provides acceptable results. An
AFW flow of 250 gpm to 2 steam generators initiated 20 minutes
after reactor trip is adequate to remove decay heat for the FLB
with loss of RCP's event.

LIST OF REFERENCES .
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Letter from K. P. Baskin (SCE) to D. M. Crutchfield (NRC)
dated November 18, 1981, Enclosure 1 titled, "Figures 1-10
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Burnett, T. W. T., et al., "LOFTRAN Code Description,"
WCAP-7907-A, April, 1984.
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QUESTION NO. 10

Document the basis for your conclusions stated in the March 5, 1986 meeting
regarding the possible effects on the November 21, 1985 event if the diesel
generators had been designed to automatically Toad upon loss of offsite power.

RESPONSE

The conclusion stated by SCE in the March 5, 1986 meeting was that the effect
which would have resulted had the diesel generators automatically loaded upon
loss of offsite power would not have differed from the actual event. The
basis for this conclusion is the fact that the steam generator feedwater ®ines
voided in approximately one minute subsequent to the rupture in the east
condensate train. Thus, automatic loading of the diesel generators would not
have prevented the voiding but would merely have reduced the length of time
feedwater and AC power was lost. The consequences would have remained

unchanged.

The time required to void the steam generator feedwater lines was determined
by calculation. A total leakage area of 3 square inches is estimated based
upon leakage from tubes in the first point feedwater heater and the evaporator

condenser.

The damage to the evaporator condenser was discussed in our Investigation
Report submitted by letter dated April 8, 1986. However, the report itself
incorrectly states that helium leak checks were performed on all the other
heaters and that no leakage/damage which was found could be attributed to the
event (page 6-136). In fact, a helium leak check performed on the first point
feedwater heater indicated the presence of a large tube leak.

Based upon the estimated Teakage area and the steam generator pressure, a
critical flow was developed from which a blowdown rate was calculated. It was
thus determined that the feedwater Tines voided in a time period on the order

of one minute.

1-12



QUESTION NO. 11

Document the operator actions needed to:

a. Transfer loads from the onsite power sources (diesels) back to an
offsite power source when offsite power is recovered, and
b. load the diesel generators to provide motive power to the
electric-driven auxiliary feedwater pump in case of loss-of-offsite
power.
RESPONSE )

Design changes made as part of the corrective action from the SCE analysis
result in differences between those operator actions which would have been
required during the event and those actions which would be required after
return to service. The following information addresses both cases.

The San Onofre Unit 1 diesel generators (DG) have two alternative modes of
operation: isochronous and droop. In picking up a dead bus (either manually
or automatically), isochronous control is required for speed regulation. In
paralleling the DG with the offsite power system, droop 1s required in order
to have load control. After design changes are made during this outage, the
diesel will automatically transfer to the droop mode when ever it is
paralleled to the offsite power system through either the A, B or C
transformer. The existing design (and the operating procedures) does not
provide for changing from isochronous to droop control when the DG 1s Toaded.

With the present design, the loads from the onsite power sources cannot be
transferred back to an offsite power source by paralleling buses. Restoration
of offsite power by drop (deenergization) and pickup is described as follows:

Verify offsite power is available

Verify plant conditions permit momentary deenergization of the effected
4 kV bus

If reconnecting to "C" transformer, ensure reactor bypass breaker closed

Open DG output breaker

Synchronize and close offsite power source 4 kV breaker

Verify 4 kV bus is energized

Complete shutdown of diesel generator

Repeat sequence for a second train if required

After completion of the design changes, the loads from the onsite power
sources will be transferred back to the offsite power system by paralieling.
No interruption in the operation of in-plant equipment will occur. The
operator actions required will be similar to the following:

1-13



Verify offsite power is available
Synchronize the diesel to the offsite power system using the bus main or
tie breaker
‘ Verify offsite power connected
Open DG output breaker
Close reactor bypass breaker (if open)

Complete shut down of diesel generator
Repeat sequence for second train if required

With respect to operator action required to power the motor-driven AFW pump
from the DG's upon loss of offsite power, reference is made to Emergency
Operating Instruction (EOI) SO1-1.0-60, "Loss of A1l AC Power." Step 1 of the
£0I directs the operators to verify offsite power available (i.e., in the -
switchyard). If offsite power is unavailable, the operator is directed to
align the DG to the 4 kV system using the following steps:

Present After DCP
Verify DG is running Verify DG 1s running
Ensure 4 kV bus source breakers Ensure 4 kV bus is isolated (tie
are open and main breaker 1i1s open)
Open 4 kV bus tie breakers Reset LOP
Open C transformer reactor bypass Close DG output breaker
breakers Verify 4 kV bus energized

Reset LOP at the sequencer panel
Close DG output breaker

‘ verify 4 V bus is energized

Upon re-energizing the 4 kV bus, the motor-driven AFW pump would automatically
start if a low steam generator level signal is present.

Subsection 8.1.3, Hardware Changes, of SCE's April 8, 1986 report provides a
summary of hardware changes which will be completed prior to return to '
service. TItem 12 of this Tist states:

"The diesel governor control will be modified so that it switches
automatically from the isochronous mode to the droop mode whenever the
associated bus is paralleled with the offsite power system through the A,
B or C auxiliary transformers. (The speed control will automatically
switch back to isochronous whenever the parailel with the offsite power
system is broken). This eliminates the need to deenergize the bus in
order to transfer it from the diesel to an offsite source."

The motor-driven AFW logic will remain unchanged, starting automatically in
the presence of a low steam generator level signal.

6639F
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QUESTION NO. 1

What are the new locations of the 10-inch feedwater system check valves
relative to the flow control valve upstream and the block valve downstream?
The Isometric Drawings previously provided only show the original locations.

RESPONSE

Figures 1, 2 and 3 are IDCN's from DCP 3400.30 BM which relocate the check
valves 4' - 6-3/4" downstream of the reducer of each flow control valve and 0'
- 1" from the downstream block valve. The offsite test program modeled this
configuration. .

2-1
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QUESTION NO. 2

With regard to your current IST program, it appears that at least some of the
five check valves which failed can be (and have been) tested while the plant
is hot. However, relief from the Code has been requested for these valves to
only test during cold shutdown. What is the basis for the reduced periodicity
of testing these valves in 1ight of the code requirements and the recent

failures?

RESPONSE

-

The five check valves mentioned above are presently tested (closed direction)
in Mode 3 to provide the necessary differential pressure to assure closure.
Relief from the ASME Code testing frequency was requested because the valves
cannot be tested quarterly in Mode 1. The term "cold shutdown" as it is used
in the IST program actually means Modes 3-5 since not all "cold shutdown"
valves can actually be tested in Mode 5. 1t is our intended practice to
initiate "cold shutdown®" testing within 48 hours of entry into Mode 3 for
valves required to be tested in Mode 3, within 48 hours of entry into Mode 4
for valves required to be tested in Mode 4, and within 48 hours of entry into
Mode 5 for values required to be tested in Mode 5. ATl initiated testing
would continue until complete, 1.e., all valves tested within the last 92
days, or the unit is ready to return to Mode 1. The IST procedures will be
revised to more clearly identify this intent. Typicaily, valves are tested
based on previous test date, that is, the most recently tested valve is tested
last and the vaive with the longest interval since 1ts previous test is tested
first. The previously submitted ASME Code relief request will be clarified to
more clearly identify the intended testing conditions as specified above.




QUESTION NO. 3

What enhanced testing is planned for each of the new Afwood—Morr111 check
valves, including any quantitative leak rate criteria, procedures, and how new
testing taps will be utilized?

RESPONSE

Demonstration testing has been and will be performed on the Atwood-Morriil
check valves by Drs. Paul Tullis and William Rahmeyer (Utah State University
Foundation). The first phase of testing was completed during the week of-
March 31, 1986 and incliuded flow stability tests. The second phase of testing
will be performed Tater this year and will involve accelerated wear tests. It
is expected that the testing will be completed in August, 1986, with the final
report completed approximately 45 days following test complietion.

Quantitative leak rate criteria have been developed and are included in the
guidelines (Attached). The guidelines also describe how the new test taps
will be utilized. Station personnel are presently using the test guidelines
to develop comprehensive procedures for testing the valves.
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S B | Log BPC/SCE-g6-
I o TEST HROCEDURE GUIDELINE FOR CHECK VALVES LEAKAGE RATE TEST = ' 00-3924

; 0 . Lﬁ#ﬂ:#/w E'W / | Enclosure

©»+ 1. Functional Test for Check Valves FWS-006, FWS-007 and FWS-012 [nside the
o Containment! - - ’

A. Objecfive: To verify that the check valve back leakage rates are
within the allowable limits. Correct deficiencies 1f required.

'L

B. References:

1. P&ID 5178225, Revision 4, Main Steam System

2. P&ID 5178206, Revision 3, Feedwater System
C. Prerequisites:

1. Completion of check valve installation.

2. Verify calibration of pressure gauges.

3. Test to be done during Mode V or VI.

4. Isolation valves (FWS-343, FWS-377, FWS-339, AFW-325, FWS-342,

‘ FWS-376, FWS-352, AFW-326, FWS-396, FWS-415, FWS-382 and AFW-328)

upstream of the check valves are closed.

5. Establish that the feedwater level of the steam generator at the

feed ring-eievation +2+-0%— -
6. Nitrogen system blanket is established per procedure.

D. Acceptance criteria: Check valves back leakage rate is within 0.48
gallons per minute at 150 psig. This test procedure was written for
testing at 150 psig. Alternate test pressures can be used. The
acceptance cirteria for using the alternate shall fol]oy the equation.

Allowable leak rate at pres. P, Q = 0.48 ’T%B (gpm), see Fig. 2.

The allowable fluctuation in the test pressure is #5 psi or +10%
whichever is greater. If test pressures less than 150 psig are used,
functional testing of the feedwater main and bypass values must be
done at a test pressure of 150 psig(Test II).

E. Method
1. Test the check valve one at a time only. Close isolation valves

upstream of the check valve.

Table 1) upstream of the check valve. Make sure that the highest
point of the connected measuring hose has a minimum loop as it is

‘ 2. Connect measuring hose at the designated drain connection (see
‘ shown in Fig. 1.

(15160/P1)



8.

. Open drain
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Flve (FWS-337, FWS-338, FWS-340, FWS-426 and FWS-424)
to depressur¥ze the isolated line upstream of the check valve to
atmospheric gonditions. To confirm that the upstream isolation
valves do nof leak, monitor and maintain atmospheric reading on the
gauges on the main feedwater and auxiliary feedwater pumps.

. Using nitrogen, pressurize the steam generator downstream of the

check valve (if pressure is not already established). Monitor and
maintain steam generator pressure at 150 psig minimum to 165 psig.

- At steady state, and using a container of known volume, measure and

record the check valve back leakage rate by measuring the time

required to accumulate one gallon. Take two measurement test
readings for comparison.

- After measuring the check valve back leakage rate, close the

nitrogen pressurizing line (if not required for other than testing).

- Making sure the system is vented, close the drain valves and

disconnect the measuring hose.

Open back all the isolation valves that were closed during the test.

F. Alternate method for functional test of FWS-006, FWS-007 and FWS-012:

Performance of this test is subject to the availability of the

auxiliary feedwater pumps as a pressurization source.

(15160/P2)
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With a nitrogen blanket established, initiate auxiliary feedwater

flow to pressurize the steam generator. When a test pressure has
been established, perform the back leak rate test in accordance
with E1 through E5 above. As the pressure will decay during the
test, the following requirements apply to the test pressure:

a. The decay in steam generator pressure shall be no more than 10%
of the final pressure. :

b. For the purpose of determining the allowable leak rate, the

final measured steam generator pressure shall be used.

NOTE: The allowable leakage rate shall be
determined using the minimum pressure
value obtained during the test.

- — — — - -
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I[I. Functional- Wesi?for Check Valves FWS-345, FWS-346, FWS-398, FHS =379,
FWS-378, FH5—4$B in the feedwater system.

A. 0bject1vb-34%o verify that the feedwater system check valves back
leakage rates are within the allowable limit. Correct deficiencies if
required.

B. Reference:

1. P&ID 5178206, Revision 4, Feedwater System. -
C. Prerequisites:

1. Completion of check valve installation.

2. Verify calibration of pressure gauges.

3. Isolation valves (FWS-343, MOV-21, FWS-377, FWS-381, FWS-342,
MOV-20, FWS-376, FWS-372, FWS-396, MOV-22, FWS-415 and FWS-419)
upstream and downstream of the check valves are closed.

4, Test to be done in Mode V or VI.

0. Acceptance criteria: This criteria applies to the combined check
valves back leakage rates of the following paired check valves:
FWS-345 and FWS-379; FWS-346 and FWS-378 and FWS-398 and FWS-417
leakage shall be less than is 0.48 gallons per minute. This procedure
- —-. -Is.written-using test-pressures—of 150 psig.. Other-test pressures-can
be used. The allowable leak rate at other test pressures shall follow
the equation

Allowable leak rate at pres. P, Q = 0.48 ,_36 (gpm), see Fig. 2.
15

I[f the test pressure used on the downstream check valves (Test I) is
less than 150psig, this test shall be performed at 150 psig minimum.

The allowance fluctuation in the test pressure is +5 psi or +10%
whichever is greater.

E. Method:

1. Test the check valves one at a time only. Close isolation valves
upstream and downstream of the check valve.

2. Connect measuring hose at the designated drain or vent connections
(see Table 1). Make sure that the highest point of the connected
measuring hose has a minimum loop as it is shown in Fig. 1.

3. Open the drain or vent valve where the measuring hose is connected
to depressurize the line to atmospheric conditions. To confirm the
upstream isolation valves do not leak, monitor and maintain

- atmopsheric reading on the gauges on the main feedwater pumps.

(15160/P3)
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. Connectfthe$h1gh pressure water supply to the drain or vent

connection designated downstream of the check valve (see Table 1).
The water sgpply must meet the requirement of the chemistry flysh
specifjcat?}n for the feedwater system. Open the drain or vent
valve and high pressure water supply valve and pressurize the
line. Using the pressure gauge provided in the water supply hose,
maintain and monitor the pressure downstream of the check valve at
150 psig minimum to 165 psig.

. At steady state, and using a container of known volume, measdre and

record the check valve back leakage rate by measuring the time
required to accumulate one gallon. Take two measurement test
readings for comparison.

. After measuring the check valve back leakage rate, close the drain

or vent valve where the measuring hose is connected and disconnect
the hose.

. Making sure the system water is vented, close the high pressure

water supply valve and close the drain or vent line valve and
disconnect the high pressure water supply.

. Open back all the isolation valves upstream and downstream of the

check valve that were closed during the test.

F. Alternate Procedure:

The back leakage rate test for the feedwater system check valves can
also be done during Mode III subject to the availability of the
auxiliary feedwater pump as a pressurization source. The following

procedure would be used.

1.

(15160/P4)

Test and isolate the check valves one at a time only. C(lose
isolation valve upstream of the check valve.

. Connect measuring hose at the designated drain or vent connections

(see Table 1). Make sure that the highest point of the connected
measuring hose has minimum loop as it is shown in Fig. 1.

. Open the drain or vent valve where the measuring hose is connected

to depressurize the line to atmospheric conditions. To confirm the
upstream isolation valves do not leak, monitor and maintain
atmospheric reading on the gauges on the feedwater pumps.

Install a temporary test pressure gauge and open the valve of the
vent connection upstream of the check valve as indicated in Table 1.

. Initiate the auxiliary feedwater pump flow to pressurize the line

downstream of the check valve to within + 10% of the normal
operating pressure. Maintain and monitor the pressure at the test
pressure gauge installed at the vent connection.
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. At steédy sEate;~and us*ng a container of known volume, measure and

record:thé?ﬁheck'valve back leakage rate by measuring the time
required tgi accumulate one gallon. Take two measurement test
readings far comparison;

. After deasuring the check valve back leakage rate, close the drain

or vent valve where the measuring hose is connected and disconnect
the hose.

Close the vent connection valve where the test pressure gauge-is
installed and remove the gauge.

. Open back all the isolation valves upstream of the check valve that

was closed during the test.
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III. FunctionanTegt for Check Valves FWS-438 and FWS-439 in the feedwater
system. 1 it

R
i

-

! 5 ‘
A. Objectfﬁe:.ﬁTo verify that the feedwater system check valves are still
intact and functional. '

Correct deficiencies if required. These valves have been provided
with a 9/32" orifice hole drilled in the check valve disc. Standard

leak rate tests cannot be performed. This testing will determige the
functionality of the check valve.

B. Reference:

1. P&ID 5178205, Revision 2, Feedwater System.

C. Prerequisites:

1. Completion of check valve installation.

2. Verify cd]ibration of pressure gauges.

3. Isolation valves (FWS-441, FWS-469, Cv-8758, HV-854B, FWS-556,

FWS-440, FWS-472 and HV-854A) upstream and downstream of the check
valves are closed.

4. Test to be done during Mode V or VI.

0. Acceptance criteria: When the downstream piping is pressurized to 150
psig the upstream leakage rate is less than 20 gpm. Other test
pressures can be used. The allowable leakage rate at an alternate
pressure P would follow the equation ’

Q=20 P
150 (GPM)

The allowable fluctuation in test pressure is +5psi or +10% whichever
is greater. ' '

E. Method:

1. Test the check valve one at a time only. Close isolation valves
upstream and downstream of the check valve.

2. Connect measuring hose at the designated drain or vent connections
(see Table 1). Make sure that the highest point of the connected
measuring hose has a minimum loop as it is shown in Fig. 1.

3. Open the drain or vent valve where the measuring hose is connected
to depressurize the line to atmospheric conditions. To confirm the
upstream isolation valves do not leak, monitor an maintain
atmospheric reading on the gauges on the main feedwater pumps.
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connectialr designated downstream of the check valve (see Table 1).
The wdter:supply must meet the requirement of the hemistry flush
speciﬁicaﬁion for feedwater system and can provide 20 gpm at 150
psig minimum pressure to 165 psig. Open the drain or vent valve
and high pressure water supply valve and pressurize the line.
Using the pressure gauge provided in the water supply hose,
maintain and monitor the pressure downstream of the check valve at
150 psig minimum to 165 psig.

R ;
. Connect gg?ghigh pressure water supply to the drain or vent

-
-

- At steady state and using a container of known volume, measure and

record the check valve back leakage rate by measuring the time
required to accumulate ten gallons. Take two measurement test
readings for comparison.

. After testing, close the vent valve where the measuring hose is

connected and disconnect the hose.

. Making sure the system is vented, close the high pressure water

supply valve and close the vent line valve and disconnect the high
pressure water supply.

- Open back all the isolation valves upstream and downstream of the

check valves that were closed during the test.

F. Alternate Method for Functional Test of FSW-438, FWS-439.

This method is subject to the availability of the feedwater pumps as a
pressurization source during mode 5 or 6. Test only one check valve

at

a time feedwater system will be aligned such that, one feedwater

pump will be run and the water will be recirculated to the condenser
via the 3" miniflow line. The check valve on the discharge of the
out-of-service feedwater pump will be tested as follows;

1.

(15160/P7)

Establish feedwater flow and flow path form one feedwater pump
close the upstream isolation valve on the check value on the
discharge of tag out-of-service pump.

. With the flow path in the crosstie between the feedwater heaters

open, install a temporary pressure gauge. on the pressurized side of
the check value.

. Connect measuring hose at the designated drain or vent connections

(see Table 1). Make sure that the highest point of the connected
measuring hose has a minimum loop as it is shown in Figure 1

. Open the drain or vent valve where the measuring hose is connected

to depressurize the line to atmospheric conditions.

. At steady state, and using a container of known volume, measure and

record the check valve leakage rate by measuring the time required
to accumulate 20-40 gallons.
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. After héasl

Page 8 of 10
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1
!
+

il

ng the. check valve back leakage rate, close the drain
or vent val¥e where the measuring hose is connected and disconnect
the hose. % L i

it

t

. Haking §ufe the system is vented, terminate Feedwater min{flow.

CAUTION: Care should be taken when performing this alternate
testing, as the potential exists for overpressurization
of the feed water suction piping. The suggested test
pressure is 150 psigq. :

2
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Iv. Functionalie'sté for Check Valves AFW-321, AFW-322, AFW-324, in the
Auxiliary Feedwjter Systems. (Continued) . .

L A
B. Reference: B&ID 5178220, Revision 5 Auxiliary Feedwater System.
C. Prerequisites:
1. Completion of check valve installation.
2. Verify calibration of pressure gauges. £
3. Isolation valves( AFW-325, FCV-2300, AFW-326, FCV-3301, FCv-2301,
AFW-338, FCV-3300,) upstream and downstream of the check valve are
closed.
4. Test to be during Mode V or VI.
0. Acceptance .criteria: Check valve back leakage rate is within 0.48
gallons per minute. This procedure is written using test pressures of

150 psig. Other test pressures can be used. The allowable leak rate
at other test pressures shall follow the equation.

Allowable leak rate at pres. P, Q = 0.48 ! T%B (gpm), see Fig. 2.

The allowable fluctuations in test pressure is +5psi or + 10%
whichever is greater.

-

m ————— - — - —_—

E. Method:

1. Test check valve one at a time only. Close isolation valves
upstream and downstream of the check valve.

2. Connect measuring hose at the designated connections upstream of
the check valve (see Table 1). Make sure that the highest point of
the connected measuring hose has a minimum loop as it is shown in
Fig. 1 is higher than the highest point of the isolated 1ine where
it is connected (see Fig. 1).

3. Open the drain or vent valve where the measuring hose is connected
to depressurize the line to atmospheric condition. To confirm the
upstream isolation valves do not leak, monitor and maintain
atmospheric reading on the gauges on the auxiliary feedwater pumps.

4. Connect the high pressure water supply to drain or vent connection
designated downstream of the check valve (see Table 1). Tehe water
supply must meet the requirement of the chemistry flush
specification for the feedwater system. Open the drain or vent
valve and the high pressure water supply valve and pressurize the
1ine. Using the pressure gauge provided in the water supply hose,
maintain and monitor pressure downstream of the check valve at 150
psig to 165 psig.

(1516D/P9)
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X ~
. At steady.séate. using a container of known volume, measure and

record the igheck valve back leakage rate by measuring the time
required tgiaccumylate one gallon and the check valve minimum

downstream:pressure value. Take two measurement test readings for
comparison.

. After measuring the check valve back leakage rate, close the valve

where the measuring hose is connected and disconnect the hose.

. Making sure the system is vented, close the high pressure water

supply valve and close the vent or drain valve where high pressure

water supply is connected and disconnect the high pressure water
supply line.

. Open back all the isolation valves upstream and downstream of the

check valve that were closed during the test.
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| FWS-438 | FWS-540 | FWS-510 | FWS-440, FWS-556, FWS-472 and HV-854A
-: AFW-321 : DRAIN l VENT : AFW-325 and FCV-2300

i AFW-322 i DRAIN ! VENT E AFW-326, FCV-3301 and FCV-2301
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QUESTION NO. 4

the new check valves. Specifically:

‘ Please clarify your commitment with regard to opening and visually inspecting

RESPONSE

a.

Which valves will be inspected?
How often will they be inspected?

If valves are noisy in operation, will inspection periodicity be
increased?

-

During the Cycle X refueling outage, one 10" valive inside
containment, one 10" valve outside containment (downstream of an
FCV), one 12" check valve and one 4" check valve will be opened and
inspected.

How often the 10" and 12" valves will be inspected will be
determined after evaluating the results of the accelerated wear
tests to be performed later this year (see response to Question
No. 3 of this Enclosure) and evaluating the results of the
inspection performed at the next, Cycle X, refueling outage.

Based on the flow stabiiity tests conducted by Drs. Tullis and
Rahmeyer, the valves are expected to perform satisfactorily in the
short term (1.e., one to two refueling cycles).

The wear testing program is expected to confirm the suitability of
these valves for continued use and will establish appropriate
inspection intervals for the remaining plant lifetime. Any noise
from the valves during operation is expected to be minimal and
similar to what was found during the flow stability tests. See
response to Question No. 7 of this Enclosure for further discussion
of the points.
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QUESTION NO. 5

Since less than 165 gpm through the 10-inch check valves is considered to be
severe service by the vendor, what additional actions do you intend to take to
assure that operations within this regime (AFW flow) will not unacceptably
degrade the valve.

RESPONSE

The flow stability tests performed by Or. Tullis and Dr. Rahmeyer demonstrated
that the valve was totally stable throughout the fliow range from 40 gpm -
through 170 gpm. There was no noise from the valve nor were there any
detectable pressure fluctuations downstream of the valve that would be
indicative of an unstabie disc. The accelerated wear tests to be performed
later this year will also encompass these low flows.
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QUESTION NO. 6

Please provide the results of the full scale valve testing performed by Dr.

Tullis at Utah State University.

RESPONSE

The report on the tests performed by Or. Tullis has not yet been completed.
As soon as i1t has been finalized, a copy of it will be provided to the NRC.

It is expected that this report can be provided on May 5, 1986.

2-6



QUESTION NO. 7

How do you intend to monitor the performance of these valves during startup
and operation to determine if they are tapping?

RESPONSE

The loudness and rate of any tapping during startup and operation will be
observed and evaluated against the results of the testing program.

Data will be obtained by methods similar to those used in the offsite tests:
unaided ear, stethoscope and portable accelerometers. It is not intended “to
have any valves permanently instrumented for continuous monitoring.

It 1s expected that the valves' performance in service will be bounded by the
results of the offsite testing program. If valve tapping as observed in the
plant significantly exceeds the test performance results, the testing program
will be reevaluated and further offsite testing may be performed.

2-1



QUESTION NO. 8

In Table 8 of Appendix D, provide the reason for replacement of the internals
to valve DWN309.

RESPONSE

One hundred and forty-one maintenance orders were examined to identify
troubiesome check valves exhibiting past failures similar to failures seen
following the water hammer event.

By reviewing old maintenance records, five check valves were identified armd
inspected which had probiems during the last San Onofre Unit 1 outage, ranging
from a history of seat leakage to a cracked diaphram. The 1986 current
inspection results indicated no abnormal wear, no internal or external damage
and all are operable.

To be specific, check valve S1-DWN-309 was chosen for inspection because its
internal parts were replaced during the last outage. During this current
refueling the internals were found to have no wear, no damage and were fully
operable. Therefore, the internals were not replaced during this outage and
no further action i1s required.

6649F
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QUESTION NO. 1

Provide schedules for the implementation of all corrective actions listed in
Section 6.5.7.3 of the April 8, 1986 report.

RESPONSE

a.

* Prior to return to service from the current outage, the TSC fox III

computer software will be modified to provide for automatic
resumption of data collection when power is restored following any
loss of power to the computer. *

It is our intent to provide an uninterruptible power source (UPS)
for the Fox III computer prior to return to service from the current
outage. However, since on outage is not required for installation
of this modification, if installation is not completed prior to
return to service, the installation efforts will continue such that
this modification will be implemented no later than July 15, 1986.

Vital bus no. 4 is scheduled to be provided with a UPS during the

next refueling outage following return to service from the current
outage.

3.1




QUESTION NO. 2

Provide the status and schedule of your efforts to respond to IE Information
Notice 84-90, dated December 7, 1984. Will these efforts evaluate the
containment pressure response considering the effect of superheat due to tube
bundle uncovery in steamline break transients?

RESPONSE

Qutside Containment

The impact of superheated steam biowdown on EQ outside containment is -
currently being evaluated. Westinghouse 1s generating plant-specific mass and
energy release data similar to data provided to the WOG HELB/SBOC subgroup
(WCAP-10961-P). The scheduled delivery of mass and energy data is June 1,
1986. Using the blowdown data developed, Impeil Corp. will determine
post-accident environmental conditions in the affected areas, assess the
environmental qualification of equipment for the superheat profiles, perform
equipment thermal response analysis where necessary, and recommend
qualification solutions for equipment which i1s judged to be unqualified. The
Impell evaluation and issuance of final report is scheduled to be completed
15 weeks after receipt of the blowdown data.

Inside Containment

The impact of superheated steam blowdown on EQ inside containment has been
evaluated generically by Westinghouse. On January 25, 1985 Westinghouse met
with the NRC to provide additional information on an NRC question on WCAP-8822
which 1s the mass/energy release topical. Westinghouse presented results of
analyses performed using the superheat mass/energy release model developed in
1984. The results of these analyses supported the conclusions reached in the
August 1983 SER on WCAP-8822 which stated that no reanalysis was required for
dry containments. Westinghouse committed to provide a supplement to WCAP-8822
to inciude the details of the presentation. Supplement 2 to WCAP-8822
(Reference 1) was submitted to the NRC on October 7, 1985. Supplement 2
included the results of a sensitivity study on containment response using the
superheat and non-superheat models and concluded that the effects of superheat
were negligible. The NRC concurred with Westinghouse that superheat
mass/energy does not require reanalysis inside.dry containments. NRC
concurrence was documented in Reference 2 which concluded that current
mass/energy release calculations (without the superheat model) are adequate
and revised temperature profiles for environmental qualification of equipment
are not required. Based on discussions with Westinghouse, the results of
Supplement 2 to WCAP-8822 are applicable to SONGS-1. Containment response
analysis for SONGS-1 was submitted to the NRC in References 3 and 4. These
analyses used the mass/energy release methodology of WCAP-8822 (without the
superheat model).
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References

®

Supplement 2 to WCAP-8822, "Impact of Steam Superheat in
Mass/Energy Releases Following a Steamiine Rupture for
Dry and Subatmospheric Containment Designs" dated
September, 1985.

Letter from Hugh Thompson to Edward L. Jordan,
subject: I&E Information Notice B84-90, dated
July 15, 1985

Letter from K. P. Baskin (SCE) to D. M. Crutchfield (NRC),
Docket 50-206 Automatic Initiation of Auxiliary Feedwater
System SONGS-1, dated June 10, 1980.

Letter from K. P. Baskin (SCE) to D. M. Crutchfield (NRC),

Docket 50-206, Automatic Initiation of Auxiliary Feedwater
System SONGS-1, dated March 6, 1986.
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QUESTION NO. 3

Feedline Rupture transients which are mentioned in Sections 6.1.2.2 and

. Submit for staff review the re-analysis of Loss of Normal feedwater and Main
6.1.2.3 of the April 8, 1986 report.

RESPONSE

See the response to Question No. 9 in Enclosure 1.
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QUESTION NO. 4

Spurious indication of safety injection on loss of power.

a.

RESPONSE

a.

Is the new power source for the SI annunciator auxiliary relay
contact chain "backup up by an" or is it an uninterruptible power
supply (UPS)?

Is the new power source the same power source that powers the
annunciator? If not, indicate how spurious indication 1s prevented.

Is the new power source Class 1E and diesel backed?

-

Describe the power sources for the UPS and their priorities. Is
divisional independence maintained?

The SI annunciator relay auxiliary contact chain will be powered
from a UPS through the security UPS distribution system. However,
the security UPS will be disconnected and the distribution panel
will be powered by the Units 2&3 non-Class 1E UPS.

No - The new power source is used to power the relay coil of the SI
alarm relay. A contact from this relay will be used to pick up the
annunciator window. The annunciator system power source is the 125
V DC system. This system is powered by the station batteries which
are backed up by the diesel generators through the battery
chargers. Since both the SI alarm relay and the annunciator system
are both battery and diesel generator backed, no spurious SI alarm
is postulated.

The UPS and all the associated circuits are non-Class 1E. However,
the Units 2 and 3 non-1E UPS is backed up by batteries and diesel
generators.

The primary source of power is the Unit 2&3 non-1E UPS inverter
which supplies regulated 120 VAC to the system. This inverter is
supplied with 125 Vv DC from non-1E battery system as well as from
diesel backed 1E AC source via battery charger. In the event of
loss of inverter, a static switch automatically transfers the UPS
loads to a non-1E MCC via a regulating transformer.

Note: The SI annunciator relay circuit will be eventually
powered from vital bus no. 4 UPS. As stated in our
response to Question No. 1 in this Enclosure, this work fis
planned to be impliemented during Cycle X Outage.
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QUESTION NO. 5

Spurious remote indication for safeqguard load sequencers.

a. Section 6.2.4.11 indicates that sequencer 1 and a spare logic board

were tested. Was sequencer 2 and the plant wiring tested? If not,
address the acceptability of not testing this equipment.

RESPONSE

Sequencer 2 was tested using MO 86021238. Testing was completed March 27,
1986. The second sequencer and existing wiring up to the remote panel was
tested. Field transmission loops were not tested under this MO since they are
included in the normal surveillance program. No defects or abnormalities were
found.

3-6



QUESTION NO. 6

Reactance bypass circuit breaker.

a.

b.

RESPONSE

a.

Wi11 the alarms be both local and in the control room?

Are the alarms actuated on the conditions diesel generator breaker
closed and reactance breaker closed, or some other conditions?

When will the operating procedures be modified to incorporate the
action to be taken in the event that this alarm sounds?

No. The "sources parallel” annunciation will be provided only in
the Control Room.

Annunciators are actuated under the following conditions:
i. Transformer A (B) is paralleled with transformer 'C',
i1. Transformer A (B) 1s paralleled with diesel #1 (#2), or

i11. Transformer 'C' is paralleled with diesel #1 (#2) and the
reactor bypass breaker RX1 (RY1) is not open.

The procedures will be modified prior to return to service from the
current outage (defined as entry into MODE 2).

3-1



QUESTION NO. 7

Vital bus 4.

a.

RESPONSE

a.

Describe in greater detail the UPS that will be provided as one of
the power sources for vital bus 4. Will it be the normal power
source? What are i1ts power sources? Is divisional independence
maintained? :

Is the UPS sized to account for present and future Toads?

The UPS will be a 7.5 kVA inverter that will be connected to a
transfer switch. The transfer switch will be connected to vital bus
no. 4 and will allow transfer of the bus from the inverter (normal
source) to the existing 130 V AC source (alternate source). The
inverter will be connected to the generating unit DC Bus 1.

The normal power source to vital bus no. 4 will be the inverter
which is connected to DC Bus 1.

The normal power source will be the inverter which will be connected
to DC Bus 1. ODC Bus 1 is supplied from battery chargers that are
connected to buses that can be supplied from the diesel generator
sets. The DC Bus 1 can also be supplied power from 125 V OC

Battery 1.

The existing divisional independence of vital bus no. 4, the
existing 120 V AC source (which will become the alternate source),
DC Bus 1, DC Bus 1 battery chargers, and Battery #1, wili be
maintained.

The 7.5 kVA inverter and transfer switch exceeds present demand on

vital bus no. 4, and expected demand of planned future modifications.
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QUESTION NO. 8

what was the DC overvoltage high potential test values applied for testing
4160 volt cables? Was this test performed as a step voltage test? What was
the time 1imit the final voltage was held on the cable? If the maximum test
voltage was used on old cable, how has SCE assured that no further damage has
been incurred in the cable?

RESPONSE

The DC overvoltage test value used at San Onofre for testing 4160 volt cables
of this type is 28 kV for cables expected to remain in-service. Readings-are
required at 1/2, 1, 2, 5 and 10 minute intervals during the controlled rise DC
voltage test (this is a step voltage test). Voltages are held for
approximately one minute and allowed to stabilize. The last full test voltage
interval is 1imited to five (5) minutes. Administrative controls prevent
testing in excess of approved 1imits on equipment or cables which will be left
in service.

The DC overvoltage test is performed in accordance with Station Procedure
S0123-1I-11.153 which is derived from the following established industry and
SCE standards:

0 The National Electrical Manufacturers Association Standard for
Rubber Insulating Power and Control Cables, Publication 49-141,
February 1949, (recommends A.C. and D.C. overpotential test Tevels
for cables).

0 The Insulated Power Cable Engineers Association General
Specification for Wire and Cable with Rubber, Rubber-like and
Thermoplastic Insulation, Second Edition, February 1951, (also
recommends A.C. and D.C. overpotential test levels for cable).

0 The Southern California Edison Company Apparatus Division prepared
"Instructions and Test Procedure, Over-voltage Testing of Power and
Control Cable", dated May 21, 1956, which established A.C. and 0.C.
test levels based on existing National Standards, including those
listed above.

o} The Association of Edison I1luminating Companies, Specification for
Ethylene Propolene Rubber Insulated Cables, AEIC 6-73, has been ailso
used as the basis for subsequent revisions to the SCE Test
Procedure. It's latest edition is AEIC CS6-82.

0 The present SCE Test Procedure 6A2, last revised June 27, 1983, is
included in SCE Substation Test Manual, Section 6A2. This procedure
specifies D.C. test voltage levels similar to and consistent with
those recommended in the above standards as refined by years of
company experience. (S0123-1I1-11.153 refers to this SCE procedure.)
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SCE has utilized DC overvoltage testing at generating stations and substations
for over thirty (30) years. When correctly implemented the test will detect
imminent cable failures and will not deteriorate the cable. Further,
representative samples of 4kV cables that have been in serve at San Onofre
Unit 1 since initial operation and were also recently DC overvoltage tested,
have subsequently been laboratory tested to breakdown at voltages
significantly higher than 28kV DC. Therefore, SCE is assured that no damage
was incurred in 4160 volt cables which were DC overvoltage tested.
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QUESTION NO. 9

The core ground insulation test indicated one hundredth of a meg-ohm
resistance. This resistance is lower than the resistance measured during 1979

test. How do these values compare with previous test and/or factory test
values? The core ground insulation value is extremely low. Provide the basis
and rationale for accepting this value for safe operation of this transformer.

RESPONSE

The core ground insulation resistance values are as follows:

Factory Test March 1979 2025 M
Initial Installation 08/01/19 14 K
Latest Test 12/11/85 10 K

During operation, the core is grounded by a ground strap so that the core to
ground resistance 1s essentially zero. To perform this test, this ground

strap is removed.

Generally the core voltages are in the region of milli-volts to a few volts.
The presence of an additional high resistance ground path may cause extremely
small circulating currents which will have negliigible effect on the
transformer. Dissolved Gas Analysis (DGA) of the transformer 011 will show
increased percentage of combustibles should a problem occur. To monitor the
condition of the auxiliary transformer C Dissolved Gas analysis will be
performed every 6 months. In the past this analysis was performed on an as
required basis.

At SCE's fossil-fueled £1 Sequndo plant one transformer has been in operation
for 30 years. Its core to ground insulation was recently measured at 7 ohms
and has been declared acceptable for use.
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QUESTION NO. 10-

Provide test data for the tests conducted "as found tests" and "as left
tests". How do these tests/data compare to the previous years' tests and/or
factory tests for transformer C and other equipment tested?

RESPONSE

"As found" and "as left" test data is attached. These tests compare favorably
with previous tests conducted by SCE. 0One exception being the core to ground
insulation as explained in the response to Question No. 9 in this Enclosure.

DC overvoltage test data for Safety Related 4 kv cables 1s also attached.

3.12
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’! XX x4 oW ¥ o ok % %ok WYORK DONE % ¥ % ¥ 4 4 ¥ K x % % K ¥ N ¥ % 4
JRK STARTED: whtle - /" /-3,/345—‘ VInME - /‘]/:"7 o0

WORK DUNE .

(A= 2385 CoRrormen QLOSING (/sPEENN, MO _ Foliien _m mdrzworﬂ

Srep 2 - :z/;sl,gs Hremened Teans FOBMIR. TORNS EATID TEST On Al TRPS.

2Tee S - 12[1118S PrRForme) T EANS Foemey CORE. JSVLAMDY REBISTAOCE TS T ogbo s T
mepgr-, Empcog, 15 0T AS HIEH AS 1T Coued £F SHP SELVICES #/mmmwmu_

DIVson  Letommminens T ACCEPT THE Ben ,,/25 THIS COnDI TON /Vnge-__'_';_fjf_'_ﬁ_
-PETRimevTmL IO THe oPe2ATIon OF THE %Mﬂ%fﬂe)@ -



SCET

" FAULT G6GAS ANALYSIS
SOUTHERN CALIFORNIA EDISON CO.
Sk TRRL 2SI
ALHAMBRA. CA ~ 91803 /2/’7/&/.
/.S 0 PM.

< ATTN:

LocaTIoN:  SONGs */

e PHASE: “C ot ’BH,J,( Au)(
SERIN. MISER: 2c0c2 228/
WHRFACTURER:

Saf F COLLECTED:
SAPLE ARALYSED:

SAPLE VILUE:
6a5 VL. € 25 Ct
VL, 1 GAS IN OILt

COMPONENT

HYDROGE&
OXYGEN
Cc0o2
ETHYLENE
ETHANE
ACETYLENE
NITROGEN
METHANE

Co

- SUMS:

COMMENTS:

VIA pPHONE: STE Ve

PREVIOUS ANALYSIS:
PREVIOUS REPERT Mot

SHPLE COKTAINER:
GAS WaLUrE @ STP:
OIL TEMPERATURE:

voL. 7 IN OIL

(4002
/.2417
L0723/
L0004
0
J
92.0776
0

0006
/0, 3G

ALL GASES ARE WITHIN NORMAL LIMITS

FOSSIELE THERMAL DECOMPGSITION OF CELLULOSE

POSSIBLE LOW ENERGY SPARK INVOLVING CELLULOSE

POSSIELE LQW ENERGY SPARK NOT INVOLVING CELLULOSE
POSSIBLE SEVERE LOCAL OVERHEARTING NOT IMVOLVING CELLULOSE

OTHER

WATER Vi rrm

IFT 2/ dvynes/cm
AaCID . 0/2 = =3 KOH/ =

COLOR NO. <
P.C.8. -



Darti I R AR E) T59 No.. Y w7 Ol o

_— A S jmov e D .PO.No.______ o
—~ C ~
KVA 301 o)o)e) MAKE WEST o;‘\TSYSPL.ié_—_O_é__FORM No.____ = _SERIAL No.&‘S_A:LB' /
veres {2 Prase S _pPorarity.SuB PRy GaLtons O1LfPOY G v IMPEDANCE 60 CYC.U_‘U_‘QQX SO Cve.)
o 'z _§Yf_—//—‘
1GH VOLTAGER YIS OO - 2835750 - 130000 -22V3150 - 218500 ow vourace. Y360 X Y3.O0Y
AMPERES 75.3 77.2 AMPERES 19¢8.3 19¢8.3
S.C.E. Co. sepec. NoO WIRING DIAG. ON N.P. BLUE PRINT, TEST No.
For_2t70s0R INSTALLATION. METHOD OF CooLing____ @A MrGRr. Srec. No M.S.T. No._Z;{L
RATIO AND POLARITY
TTR No. =74y Test Ravio L NOMINAL RATIO
ADJ, GETRAP P
Pos. connecrions | 1! Hz [ H M3 He H3 HV v RATIO D?:ém\r:
X X v X, X g X z X & N

H " wnba 5. o5 | 51.390 | 51.383| 224250 | 43u0| 57433

I 2z z 2,
el WANNANPAN
2242350 43¢0 SI1.433 g 5
. z <, 3z j/'

|
,I o (T” wadg [ SI.40C | 5. 329 | 5/. 38/
|

RESISTANCE K=/.295 init,_T12.Cen (3
|
WINDING VOLTAGE _Z 450 MaT L. CoPPer. | winoing voLTace Y360 = L{BCO MAT L. jox?) PPER.
INSTR. NO._ S 2 - DSO3 _ 1Y ¢ |linsTr. NO. LY e
CONNECTIONS READING K OHMsS ‘CoNNecnoru h x ‘ READING \‘Y/' K OHMS
l
M, 4 g ./183 20 35606 IX, ¥4 |.0Y6! S04 90| .05].602305 .00 2451
Ha 1785 20 3570 b(, Xy |.046CT L0485 .05]|.002310  .06I435
4 Hy . 1782 20| 35064 | ¥z Xy |.0ueS  .0u87].05|002325 ooru3s
1. 100 L 00694  .o0073|
/.5 f x5 x1.5
(6.050 ‘ .o104{ LO10965
RESISTANCE CORRECTED To _72 °c NIt
HIGH VOLTAGE WINDING )‘1‘38.‘1_, (U) OHMS. PHaSE AMPS 1TR__
LOW VOLTAGE WINDING x=z .0 ’29é Y: '0/5('5 OHMSB, PHASE amMPs 'R
IMPEDANCE WINDINGS
’LSOY,R' , S2-050 PolVYmG TER TEMP.___ —-°C Hvo L.V, .
VARTYL N vorrs Ko Amps, K E/! WATTS K w/it TEST WATTs @ °c
SEE AT TACHEY IR WaTTs @ °c
SHECET STRAY WarTs @ °c
STRAY WarTs @ °c
IR WarTs @ °C
NORMAL [MP, WATTS @ e
el et 31 - 0504 INSULATION TESTS | nar.
X- Y «2800 olL°c HIGH TO LOW HIGH TO GROUND LOW TO GROUND CORE TO GROUND (OHMS) OlL TEST
. 1800 -X 2400 - X _
FINAL MEGOHMS /4 2000 -Y 1800 2400 -Y N,/A DoBLe
IminoTe TRERDINGS (o 16 Low AND GROUND ~N/A KV. FOR 1 MINUTE. RESULTS
HIGH POTENTIAL TESTS N
LOW TO HIGH AND GROUND &) KV, FOR t MINUTE. RESULTS
CORE LOSS |iir R.CRADE
—)
AM No. . L WM NO.
K AMPERES ’ Avec ’ Mo WarTTS , K —;"'"-“‘“’ %_E\c. C;l:‘

I

e - Ry /4 ‘ *




MAKE__ W& ST KVA._ 39,000  seriac No.%
6.C.E.Co. Tesrs MrFGR. CERTIFIED TEsT Mrca. GuaranTeE ]—_?—
ARKSY
CORE LOSS  100% VOLTAGE l
— - ———
CORE LOSS 110%
% EXCITING CURRENT 100% VOLTAGE
7% EXCITING CURRENT 110% .-
H.V. RESISTANCE @ 1) 5 ‘c TARP Y ,C) .a 82
< . 0/29G6 Lo 7337 _
L.V. RESISTANCE @ ] 5 *c Y -0/ 365 - 073 72
I'R LOSS HIGH VOLTAGE h
"R LOSS LOW VOLTAGE
WATT8 EDDY LOSS
IMPEDANCE WATTS @ ‘c
% IMPEDANCE VOLTS
% REGULATION 100% P. F. FULL LOAD
”% “ so% . “
TOTAL LOSSES
°C RISBE-COPPER-HIGH VOLTAGE WINDING
°C RISE- o .Low " "
ISE LEVEL (DECIBELS)
EFFICIENCIES AT 100% P.F. ” INSULATION POWER FACTOR
% LOAD ’ 2s ’ 100 H 7o LG LO TO Hi.G H & LO TO G
CAPACITANCE (MF) J P.F.| CAPACITANCE {(MF) P.F, CAPACITANCE (MF) P.F
o . F.
% CORE LOSS ! ' ! READ K= (%) READ K= (%) READ K= (%)
% IMPEDANCE LOSS 1 f '
DIRECT
% TOTAL LOSS J ’ |
% EFF. — S.C.E. TESTS J REVERSED
|
% EFF. — MFR.'S CERT. TEST |
i | AVERAGE
% EFF.— MFR.'S GUARANTEE i
P
No. oF Fans__ (D, vac..preESS. RELIEF pevice Y€ | EMERG. PRESS. RELIEF pevice Y€3 WEIGHTS INIT
; -
CORE & COILS Fo Soo Les.

TYPE OF SEAL: SEALED_______ GAS_/_ GAS.OIL_______ BREATHER______ CONSERV.

TESTED DRYOUT.

wWwesT
. P . T
Yo Lv AIES

TEMPERATURE (ND

BUSHING TYPE: H.V

TAP SETTING LEFT_Z22 72 50

TAP CHANGER. HIGH VOLTAGLYE%5 LOwW VOLYAGELO_ TAP CHGR. CENTEREO&

' ~ O y oo
LOAD RATIO CONTROL. HIGH VOLTAGE_ LOW VOLTAGE__‘~ —
SERIES & PARALLEL 6TRAPS. HIGH voLTace 72 ow vortage T 7
CHECKED FOR OIL LEAKS SHOoL GAL. OIL REMOVED o~ e
SO

MECHANICAL INSPECTION—VALVES & FITTINGS

£ REMOVED BY SHOP FOR INSPECTION____L‘L___VACUUM FILLED rd S

AS  [TowrmD Ten T

RKS

[ EEEVERE S N o CHieRInE D T L

52750

TANK & FITTINGS__ = =~ "= & oo

TANK: O“*Lw_ GAL.-’m\jOLBS.

COMP'T: Ol GAL. LBS.
TOTAL WEIGHT 20‘9600 LBS..
FrRom____SONGS ¥
o OMN 5/ 78
TESY J. O. GO(.;/ - 9"?55
DATE_ /R -/ 85 —
R Ceniy

Testeo sy__ < & £ .
P22 JEra
cHeckeo____ el < S

APPROVED




TESTS

EQUIPMENT

DOBLE INSULATION

MISCELLANEOQUS

DOREE ENGINLERING (COMPANY
WATERTOWN nany
FORNM Mg g

{STAaRE BUSHINGS, inSToUMENT TRH4aFDRuEas, LT1CH
company . SO CalL CDirsSon/ DATE r2-74 __bli_ |
LOCATION OF TESTS SO NGS =ty AR TEWP, /L/'C_—____ 0IL TEMP, —_ ]
€quiPMENT TesTen LIGHTANING A RRES TOR-S wEATHER  C L PRAR %X_HUM. -

“CYBANK AOY

DATE LAST TEST

wesr CPL 389!A18a01 LAST TEST SHEET NO.

COPIES TO

READINGS !
X POWEH FACTOR (

EQUIVALENT 10 XV

AMPERES ] waAlTS

METER
READING

METER
READING

MULT-
PLIER

MuLTI- |

LINE TEST
PLIER wATTS MEASUHED ]COR 20°C !

NO SE9taL w0 (84 AMPERES

INSUL A
Tiow
RATING

' | 728M3016 401l 29 | 01 | .29 16 |.002]|,03] i

2 [18m3020  10{[28.5! .0l |.285|| 1 |.002 |.032 o

> 198MY9025] 10} 29 | -0l 1,291 |.00)[.032 1

8

49

lZO

!
22 i
i

23

24

2

S

2

6

2

7

2

8

2

9

TEs

2INDL
316000 15 GOOY -G GOO0
DDt TEMIRATLD - DETERWQARTLD w0 DE TERKGRATED
Ceisvt aiate vy ESTaATE e ESTIGATE
MeMaTy g meved m R CONDIT NG AR HADIMD MO s W e TN e Al {dt wOVE

TORY R__C;_{‘ ’.\ L}Jl O 0

SEY R S TR R A

O Mt oD TN



o

DOBLE INSULATION TESTS
(28 b DOBLE ENGINEERING Compan v
__ THREE - WINDING TRANSFORMER mATERTOT N Massackuse s
Gas L -
Mo B85 120824 R
‘ILCOMPANY So Cau L prson DIVISION e paTE /2 -10-85 o
Location of TEsTs  SONGS i AR Tewe | H °C ToP oL Temp /3 “C i
TansFormer L C" AU X WEATHER C L LR R % HUMIDITY AJ/A
MER, \WeEST  seriaLna RCS 2228~ a6e 199 vvpesciass O A kva_ 30, 00O
FREE BREATHING D SEALEOD GAS BLANKETED @ CONSERVATOR D GALLONS OF OIL '/0 O
o MFR. TYPE CLASS DWG. NO. CAT. NO. KV YEAR
migH sioe kv 230 y[JAM [ WeEST NoX 906 BIL __ 273C7ITERY e 1979
tow stioe kv 4.36 yL1AK || wesT : . () 773
terTiary kv H-.36 yOO A g WEST (< 370
NEUTRAL DATE LAST TEST
COPIES TO LAST SHEET NO. !
OVER-ALL TESTS
resr commzerions e o o  resga carg KT IR iaen
A AT T TR e TG serteonareo
TEST| ENERGIZED | GROUNDED GU4ARDED Ky AREADING PLIER AMPCRES READING PLIER waTlTS MEASURED | CQR.20°C 8+ BAD{REMOVE OR RECONDITION) RATING
Lpem pee J e 090 1 .21 18.6 0 s.0] 1 |.50 |22 y 748
2 | mew e lljellsel .2 | L]l d0] 0| 90 [.3us 345l 3078
Sem e p e o)l 781 2 | ys.bilrs ] | .75 llHds i usi]]l wr3¢ |
< | con Ce o 151 -2 | ys.ellq0] . | a0 L4790 3% 6 !
remr per e OIS | 1 jadq.0l4.50.2 | .90 ll.315].375]] 270
Lo | rear e ON8S.Sl -2 [t ]l 7.2 L2 [lL.4211.421] ¢ 4530
| 10 94| | 4.0 3 1.2 | 1.BO .09 40| cnecnrest (o2 rove
Tl Tl e Tl 0 LSS 6 || e irest v wines rest 0 [ 710
CALCULATED RESULTS —_ | — el = —— 05 11.833] .83 curtrest sumus rest o /763
B el Bt B 1 | il s PR 0 | T P TR R AR L
| BUSHING TESTS
| I
CourvaLEnT Toxv AEioINGS corian Tests
: T YNTITTITYT IR e SIS parg ||
e e I | Y va P |l R B I A B ueasures | con. 20rc CAD. % PF CAR| marinc
i 2 Wioll71.50 .02 ] 143 [[7.5] o] 075 |l524].593] 37¢.8 | .o sel
ok H /01 72].02] 1.4y 7.C] .0l .076|].528].549L]| £99.8 | .43 384
oD © |70l 721.00 144 [|€0], 0] 080]].55L].575]| 529. 8 |.av 387
HEE 31011204 1 |20.2 |is.ol .2 |00 [luis].sizl] s390 5300
L] 4 lroll205s| t j20.5 |[s0] .2 | .00 |L.4ze].s0s|| s450 S5 50
3l ol 2l | 1 Jait.0 |55 ] .2 ;.70 [[.524].542]] sv70 5450
> | ot ojje3 .1 1 ¢3 |l 6 |01l /2 [[.90]190] 1007
el | e, ONGL | .1 | ¢-C |l ¢.2].02] 129 |.i88].i88] ;737
s Ciq 101132.5) 021 .5 6. |.c/ | po 92319231l /744
oL saweie 101187 |.61].87 Y _ooxr]| 008 ||.N2 .17 || e e 7
T eierent o N 1
- i o I i

A /A i‘
/ \
[\ Lo N
p, : > E] .




- EXCITATION-CURRENT TESTS

SINGLE PHASE THREE-PHASE wyg(1)

ENERGIZE Ust__ - ENERGIZE  ysST PHASE
Hy H2 (or Hop) Hy Ho A
H2 (or Hg) Hy H2 Ho 8
H3 Ho C

THREE-PHASE DELTA() [~ THREE-PHASE AUTO

ENERGIZE  UST GROUND PHASE ENERGIZE usT PHASE
Hy Ho H3a A Hy HoXo Y
H» H3 Hy B8 ’ Hp HoXo .B
Hj H; Ho C Hij HoXg C

MFR. _WES T SERIALNO.__RC S - 22281

NLTC POSITION (CHECK): 1(A)L/nE 2 2(8) 3(C) 4(D) L1 ] 5(E)

TAP CHANGER FOUND/LEFT ON POSITION: A- A

TESTVOLTAGE: ___ (O (2

o | MILLIAMPERES
uLrc PHASE A I PHASE B II PHASE C
LINE METER MULTI- MiLLL. METER MULTI- I MiLLL- METER MULTI- MILLI-
NO. POSITION || READING PLIER |AMPERES || READING PLIER |AMPERES || READING PLIER |AMPERES
1 17

REMARKS

I
T 29 | .t 198 .1 8.C |83 | T |81
leg | 1 Je.8

L

,lQ 1 o ellgs .7

gy |

. IF THE LOW-VOLTAGE WINDING 1S wWYE CONNECTED, THEN Xo IS CONNECTED
ASIN SERVICE (USUALLY. THIS wOULD MEAN GROUNDING Xp)

7ALLTESTS SHOUL D 8E PERFORMED ROUTINELY AT 70 Sante vOL T 4y

SENEEE



suesccTi_S= AU X P

ENGINEERING DEPARTMENT

CALCULATION SHEET

R T MPEODANCE X ban

RCS 27225~/

RATED TAP o

1.0.NO. /- 935 % maocay 12 _Carasl

oare /2-1J-5 ¢

CHK. ay

SHCETY / or / SHEL

CALCULATION NO, DC -

—_——

—_—

HI #2 ~ x1 x2.

£ - 4a%x¢.S T=.<2c
HI HI - Xix3 Ez 4dgs.2 T= .32
HZL H3 — X7 x23 E - qgr. g I = .632
H2 WS X2 v3 T Zax70 T = .620
Kl Frg — ¥ wx L =A%t ¢« T z.630
Hr.o#z2. . Y, Yz E = gagt.0 T=-.,20
A D 7o gz = ‘XM(E%X%V?)/”O
T —_—
WV
TAY = TV = 23000c
KUR = 1S00C  Por wins/we

POLYMETEFL S 20509

RANGE /1 S A765

DOE /-5 -Qc¢
RANO oo poeTs

—_— OATE

QT SO/

Dud /087
L& = /0,9¢
L& = /0.95
QP = /O0.7¢

D= St

/s



sHegy |/ or ¢
ENGINEERING DEPARTMENT tL - (-8 %

CALCULATION SHEET R (Rivag

SUll(CT:A.SO/)/é -~ \NC ISN 'Y X P, /2. LY LI TN

cALcuULaTiON NO., DC
TAPF 1+ A4 ITMNPEDANCE
j0.No. & 0L1-5 25X

SHERTS

MADEK sy OATE __CHK..Y_‘\~_QAT(
A M o~ X Xao £ = Aa92,y T = ,&4C 5 ot = SLOT
Mo Hi = X, X3 E = 491.¢ T :-.(72 P = 1095
Ly Kz - X2 ¥z E = <4927 T= .¢c69 D = 1098
HZ-HI- riovs = . 440 7 T 444 = .oz
Hio i - v vi E = 490, ¢ I= .cc4 P& = /.01
Ko Ha = Y, Yo C: 4849.¢ Ts .03 DE = I8

L A e oz = cxeC (5L x KVA

KV vz~

/00

TAP 9 RV = 224250

HKVUAR = 1Ssoo0 TPER (WIvOINMG (X - vy

PO\Y mETE 2 52-0504 DU

/=S5~ g¢
RANG £ (- S PrVPS SyYD

LQ0 OLTS



TRANSFORMER TEST

CLASS

/2-43-85

OATE

Tse No. e/-9358

P.O. No.

&-1

MAKeXYY EST

Kva 30,000

oR TYre S&

A-s- 4

30000 -RALYA50 ~Q 18500

ForM No.________seriaL No.LCS -
GALLONS Ou_l_o_oﬁfz% IMPEDANCE 60 Cvc.!/l” - 20 850 Cvc.y __———

“360 ‘v~

Low VoLTAGe Y26 O ‘X

cyeLes_ 29 puase3__ Pocarity SO
‘ﬂau VoLtageR 1500 - 235 750 -2

75. 3

AMPERES 1986.3

1986 . 3

AMPERES,

S.C.E. Co. SPec. No
For_S¢TDddog

INSTALLATION. METHOD OF COOLING . MFGR. SPEC. No

WIRING D!AG. ON N.P

BLUE PRINT, TEST No
M.

S.T.No._ 252

RATIO AND POLARITY

TTR No.Z2 _1!6% rast RaTIO NOMINAL RATIO
Pos. | commcerowe | M1 MT M1 m M, wMu v oM
X ¢ X 27 Xt Xz | X X 2
¢ | H-x |55.335 |55.297|55.272|| 2ayi500 |4360]55. 390 :
2 54,027 | 53990 |53.9¢9 |23 5750| 43¢0 |54, 07/ < 2 N
3 52,683 152,646 |52. 2] 2300000 |43¢D|52.752 /\ , A A
Y 51.3179 |51,.343 151,324 ||224250| 43057, 33¢ K '} L ¢ 3
5 50.075 |50.037 | S0, 020 | R 500 | 4y36D|50,/158 ! ' ‘
| | W-Y 55.328155 .29 |55.25¢ | 2u1soo | u360ls55. 390
K=1.20606 RESISTANCE inir._RC ABH
WINDING VOLTAGEMMAT'L- cofﬂé’ﬂ WINDING VOLTAGE MAT L.
INSTR. NO._od Q503 _ 10 ¢ INSTR. NO c
CONNECTIONS REAOING K OHMS CONNECTIONS READING K OHMS
H, 4~ |.1905 L1812 |20] 3,810 3.624)
H, H3 [«1904 JA81l |20 [3.808 3. 6A43] seE  Tesr
Hy Hy |.1903 1810 |203,.806 3..20 oF  [2-1-8S
.424 10.860
*L5 x5
(2,136 16,299
RESISTANCE CORRECTED TO ‘c lm.r.
HIGH VOLTAGE WINDING_ 2+ 694 20.635 OHMS. PHASE AMPS 'R
LOW VOLTAGE WINDING OHMB. PHASE AMPS I'R____
- IMPEDANCE WINDINGS
INoTR. TEMP °c H.V L.y
%o P, voLTs | Ko Amrs, K (E/1 WATTS K w/it TeEsST WATTS @ ‘c
IZR WATTS @ °c
ETRAY WATTS @ °c
ST TS bl 12-12-8I5 STRAY WATTS @ ‘c
IR WATTs @ _:-
NORMAL IMP. WATTS @ °c

scz7re3T o 12-HISINSULATION TESTS

llNlT*—

FINAL MEGOHMS

HIGH POTENTIAL TESTS {

olL°c

HIGH TO LOW

HIGH TO GROUND

LOW TO GROUND

CORE TO GROUND (OHMS)

OlL TEST

HIGH TO LOW AND GROUND

LOW TO HIGH AND GROUND

KY. FOR 1t MINUTE. RESULTS

KV. FOR 1 MINUTE., RESULTS

e

CORE LOSS
No. AM No. WM No.
voLrs K AMPERES Ave K WATTS K *% Exc. CuR.
L
/A
CT NO. INIT.




317 00s¢ :
MAKE EBTIAMVGHOISE kva_ 39, 00O SERIAL No Cs 2225
8.C.E. Co. TesTs MrGcr. CERTIFIKD TEST Mr;:n. GUARANTER Ritm .
ARKS
CORE LOS8 100% VOLTAGE
CORE LOSS t10%

% EXCITING CURRENT 100% VOLTAGE

o

% EXCITING CURRENT 110%

nv RESISTANCE® 15 c | ¢ % a1. 62y Ao.L35 207067
L.V. RESISTANCE @ ‘c
'R LOSS HIGH VOLTAGE .
i'R LOSS LOW VOLTAGE
WATTS EDDY LOSS
IMPEDANCE WATTS @ °c -
% IMPEDANCE VOLTS
% REGULATION 100% P. F. FULL LOAD
“ - so% ¢ - “
TOTAL LOSSES
°C RISE-COPPER.-HIGH VOLTAGE WINDING
°C RISE- " .LOW “ "
OISE LEVEL (DECIBELS)
EFFICIENCIES AT 100% P.F. INSULATION POWER FACTOR
% LOAD 2s 100 H TOo L-G LO YO HI-G H & LO TO G
% CORE LOSS C;:C,;"N;Z(MF) (”%”) C::C;TANT(E (MF) | P.F.|Caracitance (MF) | P.F.
= (%)| Reao | K== (%)
% IMPEDANCE 1LOSS
DIRECT
% TOTAL LOSS
% EFF. — S.C.E. TESTS REVERSED
%, EFF. — MFR.'S CERT. TEST
% EFF. — MFR.'S GUARANTEE AVERAGE
NO. OF FANS_Q. VAC.-PRESS. RELIEF DEV!CLL.,é EMERG. PRESS. RELIEF m-:vxce_&ti3 WEIGHTS INIT
—_
TYPE OF SEAL: SEALED GAS_/__. GAS-OIL______ BREATHER_____ CONSERV CORE & COILS &0 5 60 Les.
TEMPERATURE IND TESTED DRYOUT TANK & FITTINGS, =2 2250 Les
vd rotid ST '
TAP SETTING LEFT. BUSHING TYPE: H.V o) LV Tank: o 0096 .\ 75350, .6
TAP CHANGER. HIGH VOLTAGE_YED _ Low vortaceMC__ rap cHanr. centeren Y S COMP'T; OIL_ GAL LBS
LOAD RATIO CONTROL. HIGH VOLTAGE No Low voLtAge M9 roTaL weignr _ =2 056 & Las
SERIES & PARALLEL STRAPS. HIGH VOLTAGLN—()_I_.OW voLTage 0_ From_ > O NGS **+ |
CHECKED FOR OIL LEAKS s #oP GAL. OIL REMOVED___ Qv O~ € Ta o~ SITE
MECHANICAL INSPECTION—VALVES & FITTINGS S HoP TEST J. O 6 06/ -93s58
RE REMOVED BY SHOP FOR INSPECTION v d VACUUM FILLED____ -9~ DATE. /2 -73-85
arKs.  PERimimtry 7EST Preoe 7o conKk [/ TESTED BY fC CrAaR
[N SPEE Tron) CHECKED gl
APPROVED
FORM T 21 CHECKED PRINT oD 236 ______




el
’ FAau L T C A = AN AL Y S 1 S
SULITHERN CALIFORNTA SIS0 o
:E-HCIP ¢ TEET LDIYVIZ DO
0l MARENGD AVE
AlLHE (MBF(A, A = SEIE
ATTN: ROBERT FECH

LOCATION: uSdleg

BANC & FHASE: L WEST TX C AL,
SERIAL NUMBER:  RCS-7226-1 PH.3
MEHUF AC TURER:

SKRPLE COLLECTED: 29 [€C &5 FREVITUS ANGYSIS: (7
AL AN S oA e PREVIGUS REFGRT No.t 313
SHFLE VOLRE: D.7  ai SHPLE CONTAINER: 17
GRS VOL. € 21,5 Ct 1.8 mi S VOLUHZ € STF: .42 ul
VOL. 2 GAS IN OIL: 4.2% i UL TEMFERATURE : t7

COMPONENT FEAK AREA VL. 7 IN GILu VoL. 7Z IN GAg

'YDF{C«(}EN OO0 0. 0014

OXYISEN EL =Y IR Y . e97 2
caz [ 0. 0eSZz 0.1z05
ETHYLENE 0.0 e 000 <. CIQC;CI
ETHANE OO 0000 . 0000
oL CT YLENE ) O, O 0O 00 Q. OO0
NITROGEN 2T, O s TILNTES
METHANE Lo YIS I (WU Ee
e ) O, ‘ W WINTES| VRIS
SMIr oo LR : - 4.z4 S ST

COMMENT < -

hALL GRS ARE WITHIN MNCRMOL L IMTTE
R 1. O
" g1 dveeas/om
LB R ma 1oam/sa
(IR S TS L, T




\()AYQ’_ ,2-—1‘9_85

TRANSFORM ER-(qu(ST

30000 ESEY5e
TG00 C LS°Alse

Maxe we‘gr

or'tvee SL_OA

S.C.E. Co. SPpec. No WIRING DIAG. ON NP

(50 Cre.)

%
(5vA

/P63 ASAMvA

TS ~o.,,éQé’fLZ3£6i_

P.O. No.

Forsm NO. __*_S(mu. No %

‘YcLEléO PHA8L3 PO ARITY JARRARPaN GAaLLONSE OIL/_OQ_ZQA IMPEOANCE 60 Cvc
HigH VoLTag 2‘1/500 23 [% = [ Low VOLYAGM
AMPERES 7/-72 7197 PATIRY 77 V&4 72 27 Aursncuﬁfé_i

BLUE PRINT, TEST No /V /o

FOoR__ INSTALLATION. METHOD or CoouiN OA MFGR. SPec. No M.S.T. NO%Z
RATIO AND POLARITY
TTR Nosmmf(-r RATIO NoMINAL RATIO
ro. | Commerions | M1 ML W myglnz v v e
x | X.|x 2 x=z2Ix3 x|
I [h-x  [55.351]55287].55.319]| 291500 |9360 | S5 390
2 5Y.096|53.98 ] 549.010] 235250 | 43605 Y. 07
3 S2.67652.63F|52.666| 230000 9360|572 757 |
* Y 3/.394 |5/.3331.57.364](2242.50] 4360 57. 433
S| 7 S0.091 |30.034 | 50.060 || 218 Sop | 4360|500, /75 Xi Xr v Vs
1 JH=-Y 55352145282 .85 .3/4l2Y/500 | 43¢0 &5’.390
K Foumd § [e5T on Tap 4 RESISTANCE we G R L
WINDING VOL."ACEA V AT L. C(/L WINDING VOLYTAGE 93@//736 MAT . C'(/L‘
INSTR. NO S 2-050 - K 12206 _L INSTR. NO SZ 0\5’03 K /.23| _/_L‘c
CONN(CTIP\N. RgAOING I OHMs CONNECTIONS RrAoiNG K OHMs
P, > [Hi-Ha | Ho-Ha[ A3-Hi HI'H],T“)._HA Ha-Hill Xo -X2 L0471 0S| .002355
1 Ja61 [.1960 [19s1]20]397> |32 hayN[Xa -Xa| . o478 .05 .0023 90
2 916 1912 196|120 [5 83 [+ [3833 %3 — X1 | . 047D 05| 002350
3 L1868 | 18] 1868 20]37%% [3a3> [ s94ly, -Yz L 0S50] 0S| L 002505
4 182) | 82p] 182\ [ 203 [3H7 s 003y, -3 |, 0500 05| 002500
S L7z | u77s] 1738120 L8C 387 80 v1 - v, | o502 - 00250
?SISTANCE CORRECTED To _75_°c [iir GO
HIGH YOLTAGE WINDlNa@ZI éslfO ) 20 6OHZ'OHM8 PHASE AMPS 7\3 L/g :-w_lm'_L
Low voLTAGE winpineX O 13100T Y O I8769 onms. prase amps X _[196.8 Y UYL S e [7230 4 182 50
' IMPEDANCE WINDINGS
l';:g{"‘ l TEMP o H.v L.v
Yo Imr, Voure fx_._ Asre, Ko €/1 WATTS Ko w/it Test WarTs @ ‘c
— 'R Warrs @ ‘c
A//l —T—é_ST j/ ETRAY WaATTS @ ‘c
/ " STRAY WATTS & 'C
| — ] IR WarTs @ 7{ 77‘/32
ORMAL - | See- TC‘.’)T‘OQ /1"/3'6'4r RS wn'r- @ ‘c
INSULATION TESTS e
52_05041 owL*c Hm m‘ m‘ CORE TO GROUND (OHME) og_ r:sr<_
FINAL MEGOHMS }7 3200 L8O 1440 ‘UO TQST P GA
HIGH TO LOW AND GROUND o S KY. FOR | MINUTE. RESULTS AA
M3 FOTENTIAL TeaTe { LOW TO HIGH AND GROUND ‘\)U'{e’s KV. FOR 1 MINUTE. RESULTS N A .
CORE LOSS L GE// L |
Vog-r x ‘ Adrangs AvVa ]{ K WATY-I K % Exc. Cunm.
o NoTesT |~ — . __ o
1

o




— s N~ NS

SEQCOGé\Soﬂy:SC RQS‘l—ll&*]
—_— L9

SERIAL No

MAKE WQ 5T—$.V\LC} L]OM_C | KVA.

{

8.C.E.Co. TesTe Mrca, CamviFien Taar MrPCa. GuamawTYl ROMARKS

|
RE LOES  100% VOLTAGK ) 3 Lf’ ”4- I /
CORE LOSS 110% - NA Lf? 877 /
% EXCITING CURRENT 100% VOLYAGE / .2792 / /

% EXCITING CURRENT 110% = .3220 ] /
Il 21.63wo
H.v. RESteTANCE @ /.S *c 3 20. b0 2 (3D 20.70703 N’Q’ / A/A /
X Lot»i009 X .ol30F% -
L.v. ResisTancE @ 5 ¢ Y LI T Y Y .0ll72 / /

I'R LOSS HIGH VOLTAGE 389&5&. 3 9 /Lf 7 / /

17130 1o
'R LOSS LOW VOLTAGE 1B 2SO 1B0YY / /

WATTS EDDY LOSS NA / 24970@ 7 /

IMPEDANCE WATTS @ 7\5/": ,01 099 / /

<

X H=Y TH-X+Y
% IMPEDANCE VOLTS See TesTof /;41457\0,94 II.Q‘; II.XLS / /
% REGULATION 100% P. F. FULL LOAD / L7700 / /

% v ex o e - NA 7.0907 / /
TOTAL LOSBSES / /352 /5 l/ /

°C RIBE-COPPER-HIGH VOLTAGE WINDING / &5—/,/ / /

| 6. .Low “ . X &l 2.
/ 5 / 7
‘:LIIVEL (DECIBELS) / é‘zc’sl'] /

EFFICIENCIES AT 100% P.F. INSULATION POWER FACTOR
% LOAD 25 |°9/ H 7O LG LO TO Ki-G H & LO 10 G
/ CAPACITANCE (MF) P.F.| CAPACITANCE (MF) P.F. | CaracCITANCK (MF) , P,
% CORE LOSS A - Raao | K= (%) | Reao | k= (%) [ Rean | k= (%)
% IMPEDANCE LOSS
A DIRECT &e %‘o‘&
% TOTAL LOSS ;
EFF. — $.C.E. TESTS REVERSED
% / EVERSE v_c‘fb-r-
% EFF. — MFR.'8 CERT. TEST 7% 506579, 7123
AVERAGE
% EFF. — MFR.'S GUARANTEE
p P P
NO. OF FAN(M.VAC -PRESS, RELIEF DEVICL# EMERG. PRESS, RELIEF DEVICL)ES WEIGHTS INIT
TYPE OF BEAL: .EALED_Lé GA&.* GAB-OIL..__ BREATHER_____ CONSERY CORE & CcolLA gOS'QU 1ns.

|

.

i TEMFPERATURE IND CX a""a’( Tvo [TEITED 7Lwe s oRYoufﬂ%ﬁr ' TANK & FITTINGS \;‘l 750 W TR
| [ [l N

TANK, OlL_ Q‘Z_ GALZ_E—Q_U; s.

tar serring Leer 224 280 BUSHING TYPE: H.V Lv

TAP CHANGER. HIGH voLTr_;EZX’/_sLow voLTAcL&‘m TAP CHGR. cm*rmzncg;'\ compT. om_______ _ims.
LOAD RATIO CONTROL. HIGH VOLTAGE /Up’h € Low VOLTAGL-N&L TOTAL WEIGHT 2«08% Las.
BERIES & PARALLEL STRAPS. HIGH VOLTAGﬂmLLOW voumcl.&ﬁlﬁ_ FROM SOA’G‘S .I \‘Ci//M'
CHECKED FOR OIL LEAKS SSI— 5 GAL. OIL REMOVED__ P ,l o S Am <

NE-CHANICAL INSPECTION—VALVES & FITTINGE_ SS L D TCST J. O é&é/ _jJ\S?

j ‘(HOV(D BY SHOP FOR INGPKCTION‘LMVACUUH rlLL[D_.;‘k Ié —_— DATLJZ —l ?"8\5‘
e FM&/ TesT madﬁt_&gl‘cc_m&m.; reaTeo .YQE//WL/

% _LU}’AO C‘{/’( m‘ a\"/“{ J 1”1}’10 CHECKED o
-/ ///// 7

LIhnelumea?s. S2-0503 Brid ;_ujgdw«% ya
SZ-0504 Mc v Coafl. due /S{Q ) Vav4
$Z&=0EASTTI e afrdu 621756

./ T Y

Al .




GE/ L
EXCITATION-CURRENT TESTS

SINGLE PHASE THREE-PHASE wyEg(1)

' NERG! . __UST ' / ‘ ENERGIZE . UST PHASE
Hy VA7 (or Ho) : T Hy Ho A
Hz (or Hg) Hy H2 Mo B .
: . Hy Ho ’ C._ ot
s -

N ) . ' 4
THREE-PHASE DELTA(1) \/ , THREE-PHASE AUTO |

ENERGIZE usT GROUND - PHASE . ENERGIZE UsT PHASE
Hy H2 Ha A - ) v Hi ot HoXo A
Hy - Hj Hy - B Hz v HoXo B .
H3y | HI H2 C [ . Ha ) HOXO c
MFR. WQSTY\Q kou.sc SERIAL NO RC_,S - 2228 SONG—S L(h { T— 1

a
NLTC POSITION (CHECK) 1A) = / 27 ) 3(C) () 5(E) c” 4
) AN u X, B&Y\ K
TAP CHANGER FOUND/LEFT ON POSITION: _ 22U 224250
TESTvOLTAGE: _ (D (2 | . L _
| .. .. MILLIAMPERES -,
utre <. PHASEA . . PHASE B : Vi, PHASEC [,

LINE METER | wmuLmi-¢ uuu METER, | MULT- [ MILLI- METER | muLm- | ™mLI-
NO. POSTION || READING | PLIER {AMPERES || READma | PLIER | AMPERES READING | PLIER '|AMPERES’ REMARKS

 Nomel[29.2] 1 24z [430] ) l4aclbsg] .| |4.58

" | |
28 [ l I

NOTES:
1. IF THE LOW-VOLTAGE WINDING IS WYE CONNECTED. THEN Xg IS CONNECTED
AS IN SERVICE (USUALLY, THIS WOULD MEAN GROUNDING Xg).

2. ALL TESTS SHOULD BE PERFQ;WEDnoum:&u‘-‘«. THE SAuE voLTAGE o
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[(VAVITY U S INDUL a4 LIUN

THREE -WINDING TRANSFORMER

fesis

OOBLE ENAWEERING COMPany

WATERTOWN, MASSACHyUSE Trs
MH- W10

|coueany SprThern Califavnia Edisan owson,SSLD Alhambra mre [2-27-F5
cocariow of tests SOANT S UmT 1 atr Teme 2[5 % 0P ow Teme £
TransFormer  C 7 A(A)(. Rank (RW(B weatner ¥ See Aemar kS ¢ wumiorry Hi
uer (e gl,  senmiwa RCE£-222 8~ | ace 979 vveesciass SL OA kva 39290 §,{; .A;E"-fﬁ
FREE BREATHING [ ] SEALED GAS BLANKETED CONSERVATOR GALLONS OF 01 L '/0017'6,
" MFR. Tvpe & OWG. NO. CAT. MO, KY__ YEAR
HIGH SI0E KV 230 yOa s LJC_ST: o) RCSr128 273¢. 717683 196 /979
tow sioe_xv_ 436 (I A | WecT. XFMR /5 1979
TeERTiarY kv 4.206 YDA@; esT. XEMR VASRAYS
NEUTRAL ® DATE LASY TEST
COPIES TO LAST SHEET NO,
OVER-ALL TESTS
M e J e 1[O)89.51.2 [ 17.90 4.8 | 1| .48 |l regloeg] 4758 PSA.
e | e T QNSB.2] .2 [ )64 3.5 -1 [.35 [.301 [.301]] & 3098 .
2o e e | G828 2 /565027 ] )27 [ BIESR 4760 654,
e et STIas 2| 2 [Ascoq iz 0] 1 [ 12t ||.805]. Sos] - 3988 €5,
s e Qe | e ST 23.9) | 123.7 1872 ] 104 |48+ 48 4275 Fed.
< e “Gll NS 2 (17 (99| | .94 [l.5v8]. 548 < 4594 P, |
2N SNAaes] [ [43.8C (7932 |2.86 ||-bSalésal] oo (comnem) T re
T 626 || —|——| I3 1208 208]] = et i wms st v JLGd
cacumTeo mesurs — Tl el || == .0b [|.984].984]] curest s umus rest o) /72
A A Measuvad cesulls below | ——[=—[4.56 [ =|=——| . z0 . 3057, 3QS]| Cr (rest3 wmus rester /7 3
BUSHING TESTS
(ALl covivaint Toev Aeaorney R coLLan TeeTs
: S TLIII N K jo0 SUSTARIED plaTd)
ey B e Il | G e T 8 e RO OO OO | Tl PRy | TR
L 3 10 ||7t68].02 [ 1433 |70 .ol [.070 |[.488 [, 484379 382 44
SR y 101171 6].02 | /432 114.85].01 |. 06857478 | 475 38] 384 .93
§};H I & [OI7a.11.02 [ /992 |[7.2 |.0]].072 1995 ]|.959][382 387 94l ]
1] N
}, ]
oK |
i
A5 L CHe 1011627 .1 | 6.27 [16.951.02]./39 |l.222]. 224 76CC P o
lw Coer S es2] . o0l|.652 |132.4.002].0698 |[.999]. 59y [72.7 88d.
B Cwur (01165 9] | (4.5 W21 l.oz]./¢2 |l.z;71 2071 1735 Ao, ]
10][86.2] .01 |.862 [[2.25 [.002 |.0048 ||.os 20 5535 | o veeri ] k)2 J
0lagRau \ scusaxs K (e A sg/omal /«;c‘\r PQ‘_“AL%_TC’_S_T]
|

No TesT were made on fow Uoﬁgj_gj

—

{
|

ov TexTijary volTage bushings.
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NUCLEAR GENERATING SITE
UNITS 1, 2 AND 3

6.7.3.4 and 6.7.4.3

INSTRUMENT AND TEST PROCEDURE S0123-I1-11.1S3
' PAGE 21 OF 24

REVISION O
ATTACHMENT 2

DATA RECORD

Routfne Test ;>(A

vate 2 B0

Rate of Rise: cﬁl kV/Min , Special Test
TIME A Phase B8 Phase C Phase
(Minutes)| KV uA REMARKS KV uA REMARKS KV uA REMARKS
1/2 g A yi i 9 4 :
1 b4 Y 2 A 9 W«
2 / 2 [ (¢ ./ | .
28 /3 2 | /% A | /% 2
410 5 Lo | Pl L5 i PI= /5 2. Pl=
sB | /7 L /7 / /7 =l
¢H /7 .2 | 2 . /7 1 .2
7 B8 Al 2 2 | 2/ 2
Sk 23 .2 %5 1 .2 2% 2. .
(973 A5 2 A5 2 25 | 2
i A7 A >/ 2 27 P
A | 25 =4 25 2. 26 4
/28 | ™ e 1 2 ) s
//339 L/ £ / 2 / 4
20 [/ 2 (s 2 [ i
s2l -— 2 4 (2 ~ - 4
22 [l
23
24
25
26
27 |
28
29 I
30 | 1
31 l |
32 l | |
Bl o> o8l
) Fé%ﬁop/ﬂﬁr’(:ﬂ /J,D S?
ATTACHMENT 2 PAGE 5 OF 8



NUCLEAR GENERATING SITE INSTRUMINT AND TEST PROCEDURE S0123-11-11.153
UNITS 1, 2 AND 3 ' REVISION O : PAGE 21 OF 24
ATTACHMENT 2

DATA RECORD

|
6.7.3.4 and 6.7.4.3 _ Date 2-17-86 ‘
: Rate of Rise: 2 kV/Min Routine Test , Specfal Test
: = - -
TIME ] A Phase | "8 Phase | C Phase l
(Minutes)| kV_| UuA REMARKS KV uA REMARKS | kV uA REMARKS |
S 1/2 | 7 le / 7 L 9 f5r- |
1 5 142 7 £ | > 1.5 .
? 15 L/ v /17 !
7.3 3 LA (/3 195 /8 7 :
y 1P ol 13 P1= /s /2 PI= | /s B PI= '
51 (7 3.7 | [ /2 [ P~ [ /7 / !
6 1P /3 % ‘ 24 -0 | /9 [ L i
- 11 2/ Z/ ([ 91 21 /.7 i
¥ 14 23 & 2s | O | 23 2./ . i
715 25~ Z 1 - 23 R4 | 2¢ 1R Y !
, 10X6 27 g 27 23 | 27 1.9 :
. /1Y 28 1.2 28 33 29 1 3./
121B 22 /2 | VA N X~ / 3.2
‘ /518 28 (/3| ] X4 / 3] L
142 [ 28 /2 | LA 3o | 2.2
gl 1 28 /b T\ 20 | L\ 3. 2
2 | = | =
23 1 |
24 |
25 |
26 |
27
28 |
25 |
30 | I |
31 | |
32 | 1 i !

ko F 86n72oe5!

Feen wame. PP B

ATTACHMENT 2 PAGE 5 OF 8




‘ NUCLEAR GENERATING SITE
’ UNITS 1, 2 AND 3

DATA RECORD

55T #/

INSTRUMENT AND
REVISION O
ATTACHMENT 2

TEST PROCEDURE SO123-11-11.153
PAGE 21 OF 24

6.7.3.4 and 6.7.4.3 Date Z—Zg—aé
Rate of Rise: A kV/Min Routfne Test .~ ., Special Test
TIME i ZZ [SC A Phase | B Phase | C Phase 1
i1 REMARKS | KV | uA | REMARKS | KV [ WA | REMARKS
| | | | | |
| | I | { |
| | | | | |
i | l | f [ |
| /5 | .o I | PI= l l PI= |
11 /7 1. | | | | | 1
12 & |/ R L+ | | l [ 1
- 13 | .5 e | | |
gj_,u_,}.%"“’z“; 5 | 1
15 s 1.5 | l |
16 /70 [ 27 | - b | | | |
lLLL—___&LI - 6 | l |
18 /2 | | -6 | | |
19 /o0 | [ - & | | |
20 /4 | / L6 | l | [ {
21 /5 1Y -6 | | | | |
22 |7 | f | | |
23 | | | | I |
—
| |
26 | | | l b
27 | | | !
28 l | l 1.
29 | 1 | | | !
30 | | i | ' I |
31 I | l | | | i l
32 | 1 | 1 1 | 1 . |
- /

Kt SiNCE OARES Als SHICLOED TEST A5 AR W, /3

CABLES Tiep 70Ge7rer A7 ERCH

END w/&//ﬂp/»f &

.....




(0S¢ i, ¥ INSTRUMENT AND TEST PROCEDUREZSOI123-T1711.153

.- REVISION O
ATTACHMENT 2

DATA RECORD

6.7.3.4 and 6.7.4.3 L Date J(dféé

7 PAGEIZLIOF 244

3 .

SST #a
Rate of Rise: C;l kV/Min Routfne Test , Specfal Test
TIME A Phase 8 Phase | C Phase [
(H1nutes) kV ] uA REMARKS kV uA REMARKS kV uA REMARKS
1/2 7 L2 7 A 9 .2
1 4 2 9 W, 9 | 2
2 L/ L // A 13 2
25 /s 1 2 | | /5 1 .1 /3 2
e | /T 2 | PlI= ’5 A Pl= L5 2 Pl=
St 4 A L7 2 (L7 L2
6+ /7 2 | 47 .2, /? 2
718 A/ Py 2/ 2 2/ A
s14 A8 2 -] 25 2 25 2 s
QL5 | 25 - A5 2 RS A
53 27 | 2 | &7 2 272 1 .2
’H L8 |12 25 .2 kY 2
/218 Yy L2 | N2 N 2
/318 L4 .2 | L / 1 2 | / B
/4 28 L /1 2 | L [ 1 .2 | | .2
/52t I L 1 2 | Yl 2
22 I l | | { | |
23 ' | | I l |
24 | | [ | | | |
25 [ | l | | | | 1
26 l l I | | | | l
27 | | l | l L |
28 | I l l f I | |
29 | i I | | | | | [
390 I | l | | | ! | |
31 | I I | | | l l | |
32 ] | | | | | l | l i

Mo & Qbo020¢77

ATTACHMENT 2 PAGE S5 OF 8




INSTRUMENT AND TEST PROCEDURE SO123-11-11.153
REVISION O PAGE 21 OF 24

ATTACHMENT 2

NUCLEAR GENERATING SITE
UNITS 1, 2 AND 3

557#3 OWEMAL) DATA RECORD

6.7.3.4 and 6.7.4.3 Date S—/-8B&
Rate of Rfse: Oz kV/Min Routfne Test X , Specfal Test
TIME ] A Phase | B Phase ] C Phase
(Minutes)] kV | wuA | REMARKS kV | uA REMARKS KV uA | REMARKS
1/2 9 1 2 | 7 1 ./ ? A :
1 L7 1 & | 9 1 /7 1 | ¢ 1 .2 |
2 /1 T/ | /77 ] /| 7 a2 |
53 /3 A /5 |1 1| L z2 3
H ¥ . | /5 & | Pl= /s | 1 | PI= | /5 3 PI=
Hs | /7 2= sz 1 .7 | | /7 3
re /7 ) /7 | .7 | 4
B 7 2/ A 2/ < | A1 P
g EE 2 23 2] R |
5 7 EXS A _ |25 | 2 | A5 | 4
% o z7 1 2 |7 | .2 | |27 | 4
7 |28 1 .2 | 28 | S 25 | 4
18 /2 I |2 | ~ 5 - o
19 /s I/ 1 & L/ s 1) i
277 | [ 7 1 & | | /7, 1.5 | / 4
2t /s 7 .2 | | 7 | .3 | Y | 7
22 | | | |
23 | 1
24 [
25 1 1 |
26 1 l 1 |
27 1 | 1 1
28 1 1
23 I —
30 ] | ] 1
31 L | I
32 | ! | l | | | I

Mo # 86020%%,




. UNITS 1, 2 AND 3

NUCLEAR GENERATING SITE INSTRUMENT AND TEST PROCEDURE SO123-11-11.153
) . REVISION O PAGE 21 OF 24
ATTACHMENT 2

DATA RECORD
6.7.3.4 and 6.7.4.3 ST 43 (4//4»»;:41‘5}-)!0? Date 3—/—5&

Rate of Rise: Qéé kV/M{n Routine Test 2; . Specfal Test

TIME ] A Phase ( B Phase | C Phase
(Minutes)] kV [ uA | REMARKS | kV [ uA REMARKS KV | uA REMARKS
1/2 2 1 7 | | Y 7 | .2 -
1 9 1 3 1 9 1 7 2 1 .2 |
2 Y/ r-a . 7 1 . | | // 2
55 /5 1 .2 | L 7z | ¢ | /3% 2
Wy | /5 | 2 | PI= 25 | 2 PI= | /5 Pl Pl=
B4 | /7 A /7 1 2 1 | /7 A
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31 | | l | | | | | !
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NUCLEAR GENERATING SITE
UNITS 1, 2 AND 3

REVISION O
ATTACHMENT 2

DATA RECORD

INSTRUMENT AND TEST PROCEDURE S0123-11-11.]53

PAGE 21 OF 24

MO #E602083¢

BriDLe RERDINGS SHIELD To GROLMD.

PG 4y |
6.7.3.4 and 6.7.4.3 Date Z-11-86 !
Rate of Rfse: ya kV/Min Routine Test V// , Specfal Test

TIME [A-BC QS AFPhesewlrne | B Phase | C Phase
(Minutes)| kV | wuA | REMARKS kV | uA | REMARKS | kV ] uA REMARKS '
1/2 Y | | ! | -
1 | 7 1 .cot | | | 1
2 T 1 | l 3
5 3 (3 | .o¢ 1 | | | | | | 1
10 4 | (s , oF. Pl= | | PI= | | PI= )
11 ¢ | 1 cod | | | | 1 i
12 ¢ 19 SO | [ | | | ’
13 7 z\ o4 | [l 1 il | i
14 8 1 23 ok | | | L . [ ;
15 9 |25 | .05 | | | | i '
16 10 27 | .05 | | | | | !
17 ] 29 | .p3 1 | | |
e e —
] i . l
N o e T —
gé S } 9 .03 | | l | | | P
| | l | | |
23 | | l | |
24 | | 1 | l
25 | | [ 1 | |
26 | | | |
27 l | |
S — —
| | 1
T e e e B s
L | | | | |
32 | | | 1 | { | ! | i

NoTE ¢ Test Mabe w/i2 e CABLES Tied ToGETHER. |
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NUCLEAR GENERATING SITE

UNITS 1, 2 AND 3 REVISION O

ATTACHMENT 2

DATA BECORD 068 2.
D6 # 2 MO #8502 B0

6.7.3.4 and 6.7.4.3

Rate of Rise: (Q
SRV RY) 7o SUNcTiow fox PA 93/5.

INSTRUMENT AND TEST PROCEDURE SOIZ3-II-11.IS3

PAGE 21 OF 24

Date J-S-8¢

kV/Min Routine Test 4; . Specfal Test

GEVEAL o ToapTn L0

ATTACHMINT 2

TIME A48 4 & Phase B Phase | AFfB8LC Phase
(Minutes)| kV ] uA REMARKS kV UA | REMARKS | kV T wA REMARKS |
1/2 | 7 | so. | [ 72 | /5 1
1 | 92 | so. | [ ? /5 | 1
4 78 x 72 | g 1.7 | 1
53 /51 50| I | I [ /5 2.5
8 4 1 /4 | so. | PI= | l PI= 45 13.7 PI=
H 5 | /77 1so | | | /7 |42
Ko /f _legg | I /7 | .70
- 132 2/ s0. | - | A 70
H 5 | A5 [So. | | | L Z5 1,90 .
159 | As | so. | l | | | 25 1 /7.
% 0 |27 |50 | | | A 27 1/4 |
s/ | 27 |50 | I | A9 /9. |
; 18 /7 LN 10 | l l D (/7|
N/ I/ 13a l | | /| do.
26/9 WAREZE | | | 7 |20
; 21 ¢ /130, J I 7 1Zo.
: 22 | | | |
23 | | l [
24 [ l [
25 | | | |
26 l | | I |
27 | | |
28 { |
29 | [ | | |
30 | | | | | | | { |
31 ! I | 8! | | | |
32 ] f | | | | | | L
LrIbGE AEAAES |
CrELe™ ] 4 1908 00 4 J 2ys = A ) 3,5 qry Room
CrLEZ2. 4 [ 550 B-1238 Q. p.905 ' Tp ywe TIOX
QALERS 4 ) 220 b 1374 Q. 1556 soX
CABESS 4 ) 30y & 1 35¢ Q. 7250 B
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NUCLEAR GENERATINé SITE INSTRUHENT.AND TEST PROCEDURE SO123-I1-11.153
REVISION O PAGE 21 OF 24

UNITS 1, 2 AND 3
. _ : ATTACHMENT 2

DATA RECORD

SIPymp 6 50 A A
6.7.3.4 and 6.7.4.3 Date - 6~__ |

Rate of Rise: _ 2 KV/Min Routine Test & , Specfal Test

TIME A Phase B Phase | C Phase
(H1nutes) kV uA REMARKS kV | UuA REMARKS kv uA REMARKS
1/2 q LE“’ q ‘1/ 7 13’ )
; A w7 > i .
/ . / . / .
s 7 /3 1.4 /3 1%1 /3 i?f
10 4 /1S | .2 PI=_ | /S g PI= /s | L | PI=
115" /7 | . F | /77 g 27 1 .*
2 L& /9 1.F (7 1.7 /9 1.2z
- 13 7 2 G 2/ a3 >y )
14 g 123 1,2 1 22 1, | A3 | . J
15 9 | 2% T s 1.4 25 1.1
‘ 16 /0 |22 | .3 22 1.4 27 1.2, |
17 // (k&8 [ .3 28 [, 28 1 . |
. 18 /2 N 1.3 N ey N 4
19 /73 / 3 [ ] ) /&
20 4+ |/ 3| { L / 1.4
2 /5 | Y 2 } Y \ - Y 1. x
23
24 .
25 |-
27 1 | |
28
29 |
30 1 | | 1
31 ! | l | | 1 |
32 ] J 1 1 | | 1 il
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| 4

i

i

ATTACHMINT 2. P.GZ 5 OF 8




[ S 4 —_—

INSTRUMENT AND TEST PROCEOURE SO123-11-11.153

. NUCLEAR GENERATING SITE
REVISION O PAGE 21 OF 24

UNITS 1, 2 AND 3
ATTACHMENT 2

DATA RECORD

6.7.3.4 and 6.7.4.3 SI. pump G5B’ Date 2-24-85

Rate of Rise: 2 kV/Min Routine Test ) , Special Test

TIME | A Phase 8 Phase C Phase -
(Hinutes) kV uA REMARKS kY uA REMARKS kV uA REMARKS
1/2 q L g9 7~ q A -
1 ? L‘l/ 9 4‘11 Cf 1/2'
2 /] A | /7 L | /1 L
5 % 13 L~ /3 1 x /3 L
10 4 1,9 |, Z Pl= 19 |2 PI= LS | . PI=
1 5 {77 .4 AR IE 12 1. x
12 4 [ 9 L 149 3 L9 ) &
13 7 21 e 2/ v 2/ L
14 2 L3 LA 23 A | 1 23 e .
15 7 |25 1.2 . N 25 | .
16 /O |22 | & 272 1 . Z 27 1, =
17 /) 128 1.3 23 .= A8 | L
18 /1 N L N e ) A
19 /3 ] 1.l / A / L2
20 /7 17 1.2 [N 7L
02 B 2> L2
23 |
24
25 ]
26 [
27
28 1
29 1 1 1
30 1 I I
3 | ] I
32 I N I
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QUESTION NO. 11 .

What type of 4160V cable was used for replacement of old cable? Provide
information or cable type and materials. What type of testing was performed
on the new cable before it is energized?

RESPONSE

The A, B and C transformer replacement feeder cable i1s 5kV shielded 3
conductor copper 750 or 500 kcmil, with Kerite HTR insulation, aluminum
interlocked armor, and a flame-retardant jacket manufactured by Kerite Company
(Nos. E1795 and E£2058) meeting IEEE 383 (Vertical Tray Flame Test). -

The charging pump replacement cable is Anaconda, 8kV shielded 3 conductor
copper, 250 kcmil, with ethylene propolene insulation, and a shielded hypalon
jacket meeting IEEE 383 (Vertical Tray Flame Test).

A1l replacement cable is DC overvolitage tested at 36kV in accordance with
Station Procedure S0123-1I-11.153 prior to being placed in service (in
addition to the extensive in-process and product testing conducted by the
manufacturers).
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QUESTION NO. 12

Provide information on the systematic method for monitoring selected
electrical circuits for establishment of a surveillance program as noted 1in
your report, (1.e. EG&G ECCAD system). Does SCE company have in place any
other testing program for monitoring cable (and other electrical equipment)
integrity over time?

RESPONSE

The method for monitoring selected electrical circuits as described 1in the
April 8, 1986 report utilizes the Electrical Circuit Characterization and -
Diagnostic (ECCAD) system. The ECCAD System was developed by EG&G Idaho for
performing in-situ testing of circuits and is based on an extension of Time
Domain Reflectometry (TDR) technology. By imputing a series of short
low-voltage pulises into a circuit, ECCAD measures the characteristics of the
reflected signal(s) due to impedances in the circuit. The reflected wave
forms can be plotted and analyzed for an indication of a circuit's integrity.
By comparing baseline plots to subsequent plots, an indication of circuit
degradation over time can be interpreted.

SCE has undertaken an effort to acquire a set of baseline plots for selected
electric circuits during the current outage. This sample set includes
selected instrumentation, 480V, and 4kV circuits. This is being performed as
a research and development effort at this time to assess whether or not the
TDR technology can produce consistent data that would give an indication of
long term circuit condition.

If, as future plots are obtained and analyzed, it is determined that the
collected data is credible and meaningful, the usefulness of a long-term
surveillance program will be assessed and implemented as appropriate. A
systematic selection of a larger sample set will also be evaluated at that
time.

SCE Company's testing program for monitoring integrity of electrical equipment
is as follows:

1) Cables

H1 Pot tested every 15-20 years. For suspect cables Hi1 Pot testing
is done every 5-10 years.

2) Motors

4 kV - Bridged, Meggared, Hi Potted and impedance tested every
refueling (18 months).

480 V - Meggar tested every 12-18 months, overhaul - 5 years, 1st
motors every 18 months. :

3-14



3)

4)

5)

6)

1)

Buses -

Meggar tested every 36 months.

Relays
Functionally tested, calibrated and adjusted every 36-48 months.

Transformers

Overhauled every 5 years.

Turbine Generator

Inspect, Meggar, Hi Pot, repair every 36 months.
Breakers

Inspect test, adjust and replace worn parts every 36 months.
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QUESTION NO. 13.

It is referenced in section 6.2.1.4 item 6 (page 6-102) that additional design
changes are being made to enhance the performance of the electrical system.
Item E refers to plant improvement to increase reliability of the electrical
system, a modification will be implemented to enhance the availability of the
second source of offsite power. Describe what this modification will consist
of and when will 1t be implemented.

RESPONSE

~

The different options being considered to enhance the availability of the-
offsite power supply are at present in the developmental stage. Since any
improvements in this area cannot be implemented until the next refueling
outage, the schedule for completion of the preliminary assessment of the
different options, extends into the post-RTS time frame. In addition, due to
the significant nature of these types of modifications, their impact on the
Integrated Living Schedule at San Onofre Unit 1 is also being evaluated. It
is expected that additional information on this subject can be provided to the

NRC by June 30, 1986.
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QUESTION NO. 14

Has any evaluation and analysis performed to trend the test results to assess
the auxiliary transformer C condition and reiiability? Provide information,

if any, in this regard.

RESPONSE

The test data from 1979/1980 and 1985 were reviewed and found to be comparable.
This review of the test data shows that the auxiliary transformer C 1s in a

condition to operate reliably until the next normal test is performed in °
1990. No trending was necessary in the review process.
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QUESTION NO. 15

Provide the test voltage value at which the insulation resistance tests were
performed for transformer C and other electrical equipment.

RESPONSE
The insulation resistance tests on the auxiliary transformer C were performed

at 1000 v DC. Equipment with operating voltage of 480 V and below is tested
with 500 V meggar. Al1l others are tested with 1000 V meggar.
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QUESTION NO. 16

Would the "4160 volt bus sources paralliel” annunciator with 10 second time
delay include the diesel generator source when it is paraileled with the
offsite source?

RESPONSE

Yes. See answer to Question 6b.




QUESTION NO. 17 .

Is there any operating mode when diesel generator may be paralleled with
auxiliary transformer A and/or B? Is this mode of operations acceptable and
would it be covered in the proposed new pracedures.

RESPONSE

Yes, for short periods of time, when transferring 4 kV sources. This mode of
operations will be covered in revisions to operating procedures to be
implemented prior to return to service from the current outage (defined as
entry into MODE 2). .
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QUESTION NO. 18

station auxiliary equipment using diesel generators....". When will this

. On page 8-2, item 6, "Guidance will be issued to address the reenergization of
guidance be issued and/or submitted for NRC review?

RESPONSE

The guidance will be issued prior to return to service from this outage
(defined as entry into MODE 2). However, there are no plans to submit this
information to the NRC for review.

-

3-21




QUESTION NO. 19 .

On page 8-3, reference is made to the evaluation of the material condition of
electrical power cable to identify causes of the cable failure. When will
this evaluation be submitted to NRC? How will the result of this report be
incorporated in the evaluation of the remaining cabie and/or how the impact of
this evaluation of existing cable, if any, be handled by SCE?

RESPONSE

As discussed in Section 6.2.1.3.1, a special Cable Evaluation Task Force was
established to conduct an extensive effort to assess the material condition of
cable remaining in place. The Task Force 1s comprised of senior SCE
engineers, SCE cable experts, an independent cable consultant and senior
Architectural/Engineer personnel. The objective of the Task Force is to
determine the mechanisms of failure of both the in-service 4kV C transformer
cable fault and the cable failing DC Overvoltage testing, and identify the
implications of those failures to other cables.

The Task fForce has also removed samples of 4kV cable representative of cable
remaining in-service and forwarded those samples to independent laboratories
for both physical analysis and electrical testing. The data from these
laboratories will be used to establish the material condition of the 4kV cable
not replaced. Additionally, by determining the root cause of the above
mentioned cable failures, SCE can identify and impliement the necessary
modifications required to preclude cable faillures due to similar causes.

Laboratory results received to date indicate that the cause of the failure of
the 4kV cable that initiated the November 1985 transient is directly related
to overheating of the cable due to long-term exposure to a localized heat
source. SCE has initiated plant walkdowns to identify and eliminate any
instances wherein a localized heat source (that could potentially degrade
cables) is in direct proximity to cable raceways. Additionally, preliminary
results from other laboratory physical analysis and electrical testing confirm
that the cable remaining in use at San Onofre Unit 1 has retained 1ts
dialectric properties, is suitable for continued use, and has substantive
remaining life.

A1l of the actions, analysis, testing, conclusions and recommendations of the
Cable Evaluation Task Force will be documented in a final comprehensive report
which will address mechanisms of failure and the material condition of the

remaining cable. It is expected that a report will be provided to the NRC by
May 30, 1986.




QUESTION NO. 20-

The LOVATS and end of sequence light - Is this 1ight a single 1ight and if so,
how will its reliability be affected?

RESPONSE

The LOVATS end of sequence 1ight is a single 1ight module with two lamps.
Therefore, indication will be maintained even if one lamp burns out. In the
event both lamps are out, the operator can verify the end of sequence by
observing the status of indicating 1ights for breakers 11A04 and 11B04. We
are not aware of any unexplained failure modes associated with LOVATS end -of

sequence light 1ike that experienced with the spurious safety injection
indication from the safeguards load sequencer neon lamps:
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QUESTION NO. 21 -

a.

RESPONSE

a.

" For Piping Inside Containment on Feedwater Line B.

Did the licensee ultrasonically inspect each weld that Was not
replaced?

Will the Ticensee ultrasonically inspect each weld in the
replacement 1ine and the welds connecting the replacement line to
the existing 1ine?

Will the l1icensee radiographically inspect the welds connecting the
replacement 1ine to the existing line?

Identify ASME Code and Addenda standard, including class, used to
inspect these welds.

Why are indications in piping attached to steam generator E-1B
feedwater nozzle considered non-relevant?

Indicate size (length and depth) of flaw remaining in containment
penetration C-3C.

Yes. Each weld that was not replaced was examined by ultrasonic
testing (UT).

Yes. Each weld in the replacement Tine and the welds connecting the
replacement line to the existing line were examined by UT. In
addition, the surface of the above welds was examined by MT.

No. Radiographic examination is not required by the construction
code (see response 21.d for construction code). However, the
closure welds connecting the pipe spool to the existing line near
the second elbow upstream of the feedwater nozzle on the steam
generator will be radiographed.

Replacements were performed in accordance with ASME Section XI, 1977
Edition, with Addenda up through Summer 1978. As permitted by
Articie IWA-7200 of ASME Section XI, a later edition of the original
construction code was used for materials, design, fabrication and
installation for replaced piping. The construction code used 1is
ASME Section I, 1983 Edition, which in turn refers to ANSI B31.1,
1980 Edition, including Summer 1980 Addendum, for materials, design
fabrication and installation. The construction code required visual
examination for the 10 in., 0.500 in. wall pipe welds.
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In accordance with the preservice examination requirements, the
welds were examined by MT and UT to meet the requirements of ASME
Section XI, 1974 Edition, with addenda up through Summer 1975.
Since the applicable edition with addenda of ASME Section XI does
not have acceptance standards for examination of piping, the
provisions in IWB-3514 of ASME Section XI, 1977 Edition, with
Addenda up through Summer 1978, was used.

The ISI classification for the feedwater piping inside containment
is Class 2.

The UT indications detected in steam generator E-1B feedwater ngzzle
weld 392-13 (refer to page 6-124, second paragraph) were recorded at
an amplitude of 80% DAC. These indications are considered
recordable to the applicable ASME Section XI code, but do not
require sizing (length and through wall dimensions) or evaluation
(a/1 aspect ratio) for acceptability (a/t %). The dimensions, a, 1
and t are defined in Article IWA-3000. Furthermore, since the UT
indications exhibited characteristics typical of weld discontinuties
and these discontinuities were observed on radiographs taken in
1980, they were determined to be preexisting relative to the event.

The description of three (3) indications remaining in containment
penetration C-3C as a result of examination by MT is as follows:

0 Fillet weld between reinforcing pad and sphere inside
containment - Refer to Figure 1 of Attachment 1 for location of
indications. One (1) indication, 7/32 in. long, at location B;
and one (1) indication, 5/32 in. long, at location C.

0 Weld between plate and sleeve outside containment - Refer to
Figure 2 of Attachment 2 for location of indication. One (1)
indication, 1/8 in. long, at location 2.

0 The indications meet the acceptance criteria of Article
IWB-3510.1 (d) of ASME Section XI, 1977 Edition, with Addenda
up through Summer 1978.

0 Due to the configuration of the welds, depth measurement using
UT was not feasibile.

Also provided as Attachment 2 is a copy of the report that documents the
metallurgical and failure analysis for the feedwater piping that was
requested in a telephone call with the NRC staff on Apriil 22, 1986.
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