Westinghouse Energy Systems Bou 38
Electric Corporation Pintshurgh Fennsyiva

ET-NRC-91-3613
August 2, 1991

Mr. Scott Newberry, Chief

Instrumentation and Control Systems Branch
Division of System Technology

US NRC

Washington, DC 20555

Subject: Responses to Questions on Part 21 Report (NS-NRC-91-3600 6/29/91)

Dear Mr. Newberry:

The attachment to this letter provides responses to questions forwarded to
Westinghouse by your letter of July 18, 1991. As noted some responses are
not complete since the Westinghouse epoxy testing program has not been
finished. Also Westinghouse is not able to provide a response to some
questions for which the technical responsibility is with utility
customers., Please contact P. J. Morris of my staff if you have any

quesgigns.

NSpon e

S Tritch, Manager\
Engineering Technology

RBM/sa
Attachment
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Responses to NRC Questions on DC Coi) Assembly Part 2] Report

1. How and when were all plants notified of this issue?

A1l plants were notified by Westinghouse by informal communication about
6/20/91. An informal transmittal of the notification letter occurred about
6/25/91. Formal communications were completed by about 7/20/91.

2. When will licensee testing of the relay epoxy be completed? How will the
results of this testing be tracked by Westinghouse?

Westinghouse has not provided a recommended date to utility customers when
epoxy testing of potentially affected devices should be complete.
Westinghouse does not have a mechanism to track the result of any testing
that is done to resolve this concern.

3. What provisions have been made to insure a1l suspect devices are tested?
Is a record kept of all devices sold, to whom, and where used?

Westinghouse records of shipped devices are complete since the formation of
Replacement Component Services in 1985, Records of shipments prior to 1985
are less readily retrieved. Westinghouse records do not indicate the
application for replacement parts. The majority of such devices supplied
within the last several years have been supplied as replacement parts.

4. Please provide generic systems diagrams to show where these devices are
typically used.

Typical wiring diagrams showing relay applications are attached. These
show functions from originally supplied relay protection and safeguards
systems,
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5. For devices energized to actuate, what systems/functions would require
amortization followed by deenergization, during an event where this failure
mode is a concern?

For the Westinghouse safeguards systems relays are required to deenergize
at a time directed by the conditions of an event. However, the time to
deenergize may not be as constrained as the initiation of the function so
an operator would be able to take other manual actions if a relay or
contactor should nct deenergize. Other examples may exist for functions
which may use these devices but with which Westinghouse did not have design
responsibility.

6. Since Amicon indicated that the epoxy melting temperature is variable and
will change with the mixing error, why do you believe the two hour test is
an adequate temperature test?

The melting temperature is variable in the sense that it will be lower for
a larger mixing ratio error. The temperature above which a properly mixed
epoxy won't melt or soften is being determined by Westinghouse. The
initial opinion is that the temperature is about 180% . Two hours is
judged to be a conservative time, based on inte-nal coil temperature tests,
for the entire encapsulation to reach the predetermined temperature either
by energization of the coil or by an oven test.

7. What procedure for mixing epoxy is called out in the factory "methods
sheet"? Are there procedures in place to ensure out-of-date chemicals are
not used? What are those procedures? Is the epoxy mixing machine
installed in 1990 calibrated?

Today, for most production runs, the epoxy is mixed statically through the
nozzle of a commercially available epoxy dispenser. The machine is
calibrated by a ratio weight check once per shift. Previously, the epoxy
was ratioed by weight and mixed by hand with no procedurc for the mixing.
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Hand mixing may sti11 be utilized today for smaller production runs. The
high production of these commercial grade items has helped to determine
that out of date materials would not be used. A more rigo~ous method of
control has been recently employed at the factory.

8. What changes in the manufacturing methodology have been made to insure this
problem does not occur in the future?

At this time, Westinghouse plans to include an epoxy check in the
commercial dedication process for these commercial grade items. This would
be a check for soft epoxy after heating of the coil by energizing it or
heating it in an oven. Due to the extremely low failure rate, Westinghouse
does not anticipate significant changes at the manufacturing facility.

9. Describe the tests that have bzen done to ensure that the steady-state
temperature has been reached and that it ic sufficient to soften the epoxy?

Based on opinions from epoxy engineers, if this epoxy does not soften at
180°F, 1t never will. Westinghouse is performing tests on epoxy samples
to determine if 180%F is the correct temperature., Westinghouse has also
recently instrumented coil assemblies for the relays and shown that the ARD
coil temperature will exceed 1800F (the 130 VDC oil peaks at 2050F)
| when on the bench at about 759 ambient. Based on previous experience,
| the BFD/NBFD single coil units will be similar to the ARD. The NBFDESNR
dual coil unit peaks at 155°F and may require oven tests unless the
internal rack ambient is about 100%F or unless the Westinghouse epoxy
tests demonstrate a maximum test temperature lower than 180°F .

10. During the proposed test when the devices are energized for 2 hours, (a)
what safety features are disabled during the test, (b) what is the
potential for inducing a transient, and (c) and what are the plans for
relay testing at power?
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11.

12,

13.

Westinghouse does not recommend that the two hour test be implemented while
the plant is at power. To perform the test at power would require
disabling safety functions for the duration of the test and could possibly
lead to a plant upset and a challenge to safety systems.

How will the relays be energizad for the proposed testing? Is there a
potential for damage to the circuitry or associated circuitry? What
verification process will be used to return the relays to an operable
state? How will the plunger travel be verified at the plant site?

Westinghouse does not recommend that plunger travel be verified, only that
the epoxy be inspected for softening after the device has been energized.
How each test is specifically implemented will depend on the individual
circuits and the testing preferences of each utility customer.

How will this issue be handled by plants designed by NSSS vendors other
than Westinghouse?

Westinghouse anticipates that plants other than those with a Westinghouse
Nuclear Steam Supply System will handle the issue in a similar manner.

Has a program been developed for finding future defective devices? What is
the confidence level for identifying these devices, and how is that level
Justified?

At this time, Westinghouse plans to include an epoxy check in the
commercial dedication process for these commercial grade items. This would
be a check for soft epoxy after heating of the coil by energization or in
an oven. When this check is implemented, each device will be included so
that the confidence level will be 100% based on using results from the
Westinghouse research program to establish time and temperature. Depending
on the success of the epoxy check, it may evolve into a sampling program.
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14.

15.

16.

17.

Since these devices are manufactured as commercial grade items, what
percent of the total number of relays manufactured are used in nuclear
applications?

Based on present day production, approximately thres percent of those
manufactured are processed through the Westinghouse program to dedicate
them for nuclear safety related service.

what failure reporting, tracking method, or data base is used to determine
the failure rate of safety related devices and those used in commercial
applications? How many failures have there been?

Westinghouse has compiled the failures reported directly to the nuclear
divisions with data obtained from the Nuclear Plant Reliability Data
System. This totals about 15 failures for safety related devices.
Warranty information is the only source of data for commercial
applications. Three were reported in the time frame of the original issue
in 1982 and none since.

What is the present dedication process and how will Westinghouse change it?

The current dedication process consists of a visual inspection and contact
overtravel measurements follcwed by electrical tests, i.e., coil
resistance, dielectric test, and pick-up and drop-out measurements At
this time, it is planned that an epoxy check at an elevated temperature for
an established period of time will be added to the program.

What efforts have been made by Westinghouse to determine the failure
frequency rate? What are the up-to-date results in terms of X failures in
Y total population that have been studied? How does that population
compare with, (a) the total number of safety related in nuclear plants; (b)
the total number in nuclear plants, and (c) the total number shipped since
19757
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18.

19.

20.

Westinghouse has reviewed Nuclear Plant Reliability Data System data and
combined with failures reported directly to Westinghouse, the total is
about 15. Since the utilities received notification of this issue, no
reports of previous failures have been forwarded to Westinghouse.
Westinghouse does not have a record of the total number of these items in
nuclear power plants or in safety related applications., Extrapolating the
replacement parts provided through the Westinghouse commercial dedication
process over the last few years yields a total supplied of over 12,000
since 1975. Since the 15 failures have occurred over the last ten years &
failure rate for that period of time based on replacement parts would be 15
out of BOOO or approximately 0.2%.

What is known about the minimum time and temperature combinations that can
cause flowing?

The minimum temperature to prove that an epoxy mix and cure is acceptable
has been estimated to be 180% . The minimum time to obtain epoxy

softening on the returned items has been about twenty minutes.

Westinghouse has conservatively based the a -eptance criteria on soft epoxy
and soft epoxy does not mean that it will flow and cause degraded
performance of the device. The testing program that Westinghouse has begun
will determine time and temperature combinations required to soften various
epoxy mix ratios.

Please provide drawings or accurate skstches of affected models.
Attached please find product literature for the five items under question.
If the NRC determines that more detailed information is necessary,

proprietary drawings are available for review at Westinghouse.

Do thase relays stil) meet the environmental qualification requirements of
10 CFR 50.49?
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21.

22.

These relays are to be used in a mild environment only and therefore do not
meet qualification requirements outlined in 10CFRS0.49. A relay with
properly processed epoxy still will meet its performance requirements for
its service condition, i.e., seismic and abnormal ambient conditions.
Flowing epoxy could cause the same performance concerns during a seismic
event that could occur during normal service conditions.

Provide a justification as to Why this failure mode is not a batch problem
and describe the ability of the licensee's current surveillance methods to
determine relay operability of operating reactors for both energized and
deenergized applications. What modifications should be made to enhance
these methods? Why is this problem only limited to the BNL-type relays?

The number and random nature of the reported failures indicates that the
failures are not batch related. At this time, Westinghouse believes that a
poor epoxy mix could lead to the situation. Other potential deficiencies
would tend to lead to batch issues and more reported failures. The
Brookhaven National Laboratory was supplied with a special run of 12VOC
relays since nrie were available from stock. It is possible that hand
mixed epoxy was used and that the flowing epoxy from this batch is due to a
different mechanism than the relays produced from a typical production

run. The results of the evaluation of samples from the returned relays may
help to confirm this. Westinghouse is not familiar with the testing and
surveillance methods used by all utility customers and, therefore, cannot
address the ability of the methods used to identify devices affected by
this issue,

Describe the research program and testing to be done by Westinghouse and
the expected results. Include the number of devices to be tested at each
s~t of test conditions. Will the tests be conducted in accordance
WCAP-8370 (that is, using calibrated test equipment, approved test
procedures, documentation of results, etc.)?
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23,

24.

28.

Several analytical methods are being used to delermine glass transition
temperatures, cure time vs. compound mix ratio, and gelation times vs. mix
ratio vs. temperature. Other methods will identify the compounds present
in the returned failed relays. Typically, three samples will be utilized
for each phase of the program. Tests are conducted using calibrated test
equipment following procedures for that equipment and the results will be
documented in proprietary report form.

What will be the origin of the test samples and what assurance will there
be that the samples are representative of what is in the field?

The primary goal of the research program is to provide guidance for testing
of devices both in the field and for the Westinghouse dedication process.
Toward this end, samples are prepared with various mix ratios from new
materials in order to estavlish/confirm time and temperature for the epoxy
check. Additional information may be gained through the identification of
the compound materials from returned field failures.

Please provide us with a copy of your research program and the test
results.

The results of the research program will be shared with the NRC.

what efforts have been made by Westinghouse, or are known to Westinghouse,
to seek out additional reports of defective relays to justify your
conclusion that there have been few relay failures’? What are these
results?

Westinghouse has reviewed Nuclear Plant Reliability Data System data and
combined with failures reported directly to Westinghouse, the total is
about 15. Since the utility customers received notification of this issue,
no report of previous failures have been forwarded to Westinghouse by the
utilities. The manufacturer has not received any claims reflecting this
issue since about 1982 for commercial grade devices, indicating that the
number of failures is extremely small.
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Class 1E
NEFD Nuclesr Control Relaye

Replacement Components Services
(RCS) has ueveioped a seismically
quaiified ny “«ar control relay that
effectively - wces all former NEFD
models. Ths sngle replacement 'olay
can contribute to reducing plant inven-
tory needs, paperwork, administration
affort and costs.

These newly manufactured rr ays
feature several design enhancements
A reduction in the Mowng-parts mass
and increased spring force enhance
ssismie perfsmaence. The relay dual
coll is dissigned 1 help reduce heat
generation ancl.run cooler under

- continuous opensting conditions.
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DESCRIPTION RELAY FEPCACEMEMNTD>
The NBFDESNR refey & an 11.pole, 125V DC e [Fpe——
clear control reley that can be substtuted, one for ones :"""“"—h Cating Minbeg ——— Coramts NOFD
for s 4-pole and most & a0 12 pole relays e New. NO_NC Aegd
SOTAARGYT SOBAATOGDY NBFD11e  NBFDESNS 1 1 1
@ NBFDORe . o a2
M 8 " o . ~BFO3 e . 3 1 1
ERENGS! Sptciestieons  *  NwOmE  * T 2
Pole Condiguraon 8 NO and 8 NC, 10 amp comacs (1 NC contact : - :vm‘ . : : :
used! kv cod comuol) or . N BF DG ¢ g 3 1
. . NBFDaawr i 4 & 1
Moy g Sarme m Wesinghouse NBFD resy fermily - - NBFDe4e - e 4 "
Reduced Heating Dual ool desgred © et =~ N hoaling under :? “ :vu:. i ;2 2 §
COMINUOUS ODINEINYG ( . awork 12 . U T ” e 8 )
19 ' NBFDS TS . s 7
Reduced Col Burden  Dual coll designed 10 minkmae ope siing ool 14 . HBF et . “« 8 :
cad 18 . NEFUTSe ‘ T 8 2
" » NBFDaow e 4 0
QualilnG Service 20 youdrs In Mk DOWE SYSIIT OO i o NEFDE0S. . 8 0 :
- ~m -
Sukerres Enhanced seermic performencs (»2.0 ZPA) :: . NBFD< 3. . : 3 ?
- “m ~
Contmca Servics 100,000 oparmions - AL loade m;; . RO - : : :
15,000 opurstions - DC e o - NEFOORS.. . o 8 2
Cortact Terrrinels Sultable for g WMINasons : - m . ; : ;
o . HEFDem - . s 2 2
Elactrical S pecifications ’
DRoarating Cotags: '
MInETLEN 100 VDC
Masrrurs 148 VOC (connuous 1or 4 © § houssly
Average 128 VOO (reimc! voRtegeh
Drog~Ong »12.5 VOC
Pok-Up Time <S50 millssconde
Orogr-~Cast Thrmw <2 milleeconas
Cot Burcen ¥ v i -;-z )
Comaca Ratng 104 tharTrar raing: . et e _.::i,
MM AJCS 7200 VA mahe 730 YR Benis 6 00 ki RS b
NEMA P00 nmm.wi ) iy
g 7 sl A
.&%‘_"- - N ..
£ v onment e =

—

Operating Temparsturs ﬂh‘.
Oparuing Retsve  40% & M-

Samrrc Qualifcation »2.0 PN

Applicable Standards

NEMA IC3 2-212
IEEE 3231974
IEER 244-1579

FOR MORE INFORMATION
Pleass cortact your locel Westinghouse represenialive

- Or call RCS direct a2 B0D-458- 2208,
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Fig. 1 Size 2, OC Actuated Contector

THE CONTACTOR

The current carrying portion of a DC a tuated con-
actor is entcal to that of an AC actuated comactor
and tharstore the same ratings apply, except for the cod.
Class A201 DC actuated contactors are combined with
overioad relgys o creale Class A200 starters (con-
roliens). See the appropriate nstruction isafiet for con-
nection diagrams, ralings, ACCEesOTnies ANd winng
N JEN0NS.

Instructions for
ontactors
Size 00,0, 1, 2,3 0r 4

L. 136280

g "

lions, or combinations of the equipment, its storage
deivery, installahion, check-out, safe operation. or main-
tenance. Care must be exarcised 10 comply with local
stale, and national reguiations, as weil as salety prac
Lices, for this class of cquipment

AUXILARY CONTACTS

A J20 auxiliary unit with two normally-open poles s
suppliec as the Molding circult auxihary and s mounted
in the upper left hand corner cavity of the contactor. A
maximum of foyur Type J awliary units can be nstalled
in the cavities of each non-reversing contactor. These
may be mounted with the terminals in Iine with the
pOwer poles or may be mountad with the terminals in
& right angle relationship 10 the power poles. They
mount by means of a speing clip which snaps nto loca-
tions provided in the contactor. To remove the J20
oosen the MRAINGr screw several Wwma (counter-
clockwise) and slide the awaliary unit oyt of the con-
Lactor cavty.

TYPE J AUXILLARY CONTACTS |
Comaot Type Catalog No. 1
420
1 Normal and 1 Nermaly-Closed J1
|

Nawn&rOm:d1 NormakynClooed ot __J

TYPE J CONTACT RATINGS (A800, R300)

Hodiiage Continuom Makw Breax
120800 VAL 104 T200OVA ToOVA
72120 O 104 60A T2ONA |
26-72 VAL 104 B0A 10A |
26-300 VOO 10A 28VA 2BVA |

f
1 TABLE | — INSTRUCTION LEAFLETS

r AC AC Actusted AC Actusted

{  Device Contactor Conmtrolier

| Blw L. Number I b, Number ‘
[ 00, 0, 1 L 16960 L 18968 ]
j 2 IL. 18961 L. 18089 ;
( 8 { L 13238 ILL. 15488 ]

This industrial type control is designed 10 be instafed
operated, and maintained by adequately trained work-
men. Thase instructions do not cover all details, vans

COK. REPLACEMENT

Order replacemant coll by volAge and part numbper
shown in Table 11

TABLE Il — RERLACEMENT COILS
Rephscoment Coll Part Murmbers ‘ M_“

| oC Siane 00, 8. 1 enal 2 Blaes 2, 4 |
| VYoRage (2 and § Pole Only) | (2 wnd 3 Pole Oniy)!
| 24 1268CB8G04 1256C68004 |
; a8 1288C86G0S 1265C68G05 |
| 128 1288C88G02 1255C88G0O
| 280 12880884601 1265C£8G02
- . 1268086008 |  1285C€8503

‘Dual voltage. Use only on contactors or starters or ginally
suppliea with & dual voltage coil.



DC ACTUATED CONTACTORS
SIZE 00, 0, 1 AND 2 - COIL REMOVAL AND
REPLACEMENT

1. First tum of all porser, Refer 1o Figure 2.

2. Loosen the appropnate winng to allow the 10p sec.
tior of the comactor 10 be removed.

1 Loosen the two screws (8) located between the two
center poles of the Size 00, 0 or 1 contactor, or at
the si0es Of the arc bax of the Size 2 contactor, and
Iift off the section of the contactor assembly.

4. Remcve the kickou! springs (2) and the two screws
loceed in the cavity (12) adjacent 10 the kickout
s$prings and withdaraw the moiged coil structure (3).

S. Replace the coill and pans in the opposiie order,
MAKING sure that the auxiliary contacts, if used, are
properly seated, and that with the arc bux (11)
moumed, the crossbar  §) moves freely w.(hout Ding
ing when manuelly LOtuated.

SIZE 3 AND 4 . OfIL REMOVAL AND
REPLACEMENT

1. First turn of il power. Reter 10 Figure 2.

2. Loosen the appropriate wiring to aliow the 1op sec-
tion of the comactor 1 be removed.

3 Loosen the two screws (8) located at the sides of
the arc bax (11) and Iift off the top section of the con-
actor,

4 Remove the four screws (2) antaching the coil (3) 1o
the base (1), and withdraw the moided coil.

5 Replace the col and parts in the opposite oroer
making sure that the auxiliary contacts, if used, are
property seded, and that with the are bax (11)
mounted, the crossbar (9) moves freely without bing-
ing when manually actuated.

TABLE i — CONTACT RENEWAL KITS
Sae Pol Arrangement Part Number
00 3 or 4 Poles IMBINGIe
0 3 or 4 Polee IFIBINGOe
1 3 or 4 Foles 738331608
2 3§ Poles S7T2ETSAG 19
3 3 Poies 8268187G13
| ‘ 3 Poles 6268187G17

CONTACT REPLACEMENT

Oraer replacement contacts by part number shown
in Tabte il

I.L. 136290
SIZE 00, 0 AND 1 . CONTACT REMOVAL AND
REPLACEMENT

1. First tum of ail power. Reter 1o Figure 2

2. Loosen the two captive screws (10), and remove he
arc bax (11),

3 Change the bridging contact (7) as ‘ollows:

4. UR one keeper and spring (8) together (prefers-
Dly Dy using a et 100! or screwdriver biade)

b. Rotate the bridging comtact (7) approximately 48
degrees.

¢. Withdraw the bndping noritact (7) from crossbar
(9).

d. Repiace the bridging contact (7) by repeating
SteDs 8 And b, then inserting the brigging con-
tact (7) into the crossbar (9), making sure “al the
comering lug on the contact (7) detents nto (he
K881

4. Change the statiorary contact (4) as “llows
Note, SEDONATY COMACt AN une O 0ad lerminal
COMPrise one assembdly,

&. Remove all leads connectad to terminals

. Rermove the screw (5) hoiding the contact assem-
bly strap 10 the moided base.

¢ Replace the assemdly in the opposite oroer

SIZE 2, 3 AND 4 - CONTACT REMOVAL AND
AEPLACEMENT

1. First tumn off all power. Reter 1o Figurs 2
2. Loosen (he two captive screws (10) and remove 1me
arc bax (1),
3 Change the bridging contacts (7) as lollows:
a. To remove a bnaging comact, compress (e over-
ravel spring (8), and dispiace the briaging con-
uct (7) from the crossdar (9).
b To replace & bridging contact (7), compress the
overtravel spring (8) and siip the Lidging contact
(7) imo position in the (9). Make sure the
locating lug on the bnaging contact (7) detents
in the spAng ookl
4 cwwmmmw ocsening the
retalning screw (4) and siiding the stationary cone
tact out.

PRECAUTIONS

1. Roplace all conacts as & group o prevent m 3
alignment.

2. D¢ % apply any slectrical power when any pan of
the comactor is disassembled.

3 Use the approprisie OC polanty as marked on me
5ide of the com,

4. Do not connect any AC power source 1o either coil
lerminal or 10 any portion of the control circuit which
s connectad ¢ a DC source.
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