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Westinghouse Energy Systems km355
F*# ""A**3 '5233 0355Electric Corporation

ET-NRC-91-3613
August 2, 1991

4

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
ques i ;s .

b
S.R)Tritch, Manager
Engineering Technology

RBM/sa
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July 30, 1991

Responses to NRC Ouestions on DC Coil Assembly Part 21 Report

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

All 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 all 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

j 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 not 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

_

0initial opinion is that the temperature is about 180 F. Two hours is

judged to be a conservative time, based on internal coil temperature tests,
for the entire encapsulation tn 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?
I
.

| Today, for most production runs, the epoxy is mixed statically through the
l 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 procedure for the mixing.
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IHand mixing may still 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 rigorous method of j

control has been recently employed at the factory. j

8. What_ changes in the manufacturing methodology have been made to insure this j

problem does not occur in the future? j
!

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 _j

heating.it in an oven. Due to the. extremely low failure rate,. Westinghouse i
does not anticipate significant changes at the manufacturing facility. ;

i

9; Describe the tests that have been done to ensure that the steady-state

-temperature-has been reached and that it is sufficient-to soften the' epoxy? j

!
r

Based on opinions from epoxy engineers, if this epoxy does not soften at }_

180 F, it never will. Westinghouse is performing tests on epoxy samples j0

to determine if 180 F.is the correct temperature. Westinghouse has also I0-

-recently instrumented coil assemblies for the relays and shown that_the ARD [

coil temperature will exceed 180 F (the 130'VDC coil peaks at 205 7) |0 0

0
'

-when on the' bench at about 75 F ambient. Based-on previous experience, i
t

the BFD/NBFD single coil units will be similar to the ARD. The NBFD65NR j

|- dual coil unit peaks at 155 F.and may require oven tests unless the j0

~ internal rack ambient is about 100 F or unless the Westinghouse epoxy- !0

tests demonstrate a maximum test temperature lower than 180 7, |0

>

l
| 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 i

!

relay testing at power? j

i
!
;

k

[

;
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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,

11. How will the relays be energized for the proposed testing? Is there a
potential for damage to the circuitry or associated circuitry? What i

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.

12. How will this issue be handled by plants designed by NSSS vendors other

2 . than Westinghouse?

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

13.: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 Since these devices-are manufactured as commercial grade items, what j

percent of the total number of relays manufactured are used in nuclear !

applications?
!

Based on present day production, approximately threa percent of those f
manufactured are processed through the Westinghouse program to dedicate j

them for nuclear safety related service, j
!

i
15 What failure reporting, tracking method, or data base is used to determine j

the failure rate of safety related devices and those used in commercial j

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 |c

System. This totals about 15 failures for safety related devices, !

Warranty information-is the only source of data for commercial j

applications. Three were reported in the time frame of the original issue- !

fin 1982 and none since,

i

16. 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' folicwed 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. |

I

l.

17. What efforts have been made by Westinghouse to determine the failure [
frequency rate? . What are the up-to-date results-in- terms of;[ failures in -j

1 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- j

!

k
i
!

!
"
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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 a
failure rate for-that period of time based on replacement parts would be 15

.

out of 8000 or approximately 0.2%.

.-18.L 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
0has been estimated to be 180 F, 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.

.19. 'Please. provide drawings or accurate sketches of affected models.

Attached please find product literature for the five items:under: question.
'If1the NRC' determines that more detailed information is necessary,

L proprietary drawings are available for review at Westinghouse..

L

[ 20. Do thase relays still meet the-environmental qualification requirements of
L10 CFR 50.497

_- .- _ _ -- . - - . _- .. .. -
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These relays are to be used in a mild environment only and therefore do not
meet qualification requirements outlined in 10CFR50.49. 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.

21. 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 12VDC

relays since nne 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.

22. 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
set 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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Several analytical methods are being used to determine 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. |

23. 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? |

t

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 establish / confirm time and temperature for the epoxy '

check. Additional information may be gained through the identification of
the compound materials from returned field failures.

;

24. 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.

25. 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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376 INDUSTRIAL CONTROL RELAYS. .
,

Types AR 600 Volt Ac, ARD 600 Volt Dc,
,

'

Convertible Contacts t;
sm b.mm. .nws j

W- Contact Ratings
f

600 Vott At Cartridges NEMA A600 '
, vous coas v s. cre-. i v..J.'

'

'd . C""''' u .. e e,.
.

90 to w
~ v..e Qs

uuc R ta
.' remeis **** 240 to n 3 e use m

4

%e see ""' =ao io is s nac j ng& sao 50 is s7
|

W , w ! r,3
m y

Oc Cartridges NEMA P600.i i

vons com ve. cre- v s. T''''
C""'"' vm o e e.. og;

,, u a em.
.

Am o e*e 2. s ss i ,. t'I }
wo s n , :n

;
- - .

s Application
.

ments are available far use with 4 and Resistive Loed .

AR ARD relays are designed for use on 6 pole re'ays 125V Oc: 3 0 amps
',

}; ! machine tools, process knes, conveyors. i

250V Oc: 15 empsni and similar automatic and semi. automatic Contacts are convertible from either NO
'Q W 'pm e n t. to NC to provide any combination''

AR ARD relays are efectro mechartcal desired, up to e maximum of 10, except Coil Powee Requirements!
Ac : 96 VA cpen,14 V A close

; convert.ble contact relays. AR relays are that for the ARD, the number of NC poles Dc: 14 watts open. 250 vous tras
'

i

Ac devices, and the ARD is for Oc cannot enceed four in any polo configure.
!

appLcations. tion Wide spacing of contacts simplMes ;

mstallation, contact testing, and mainte. !

J | Description nonce. Contsets are electricaay and :-en r:4th e. etrate.86.ricit . ;
Available in e ther 4 or 6-pole cori.igura- mechanically iso sted from each other.

.

:

tions. AR refsys are easily converted to 8 Overiep contacts are also available in one'

or two sets. These contacts should be e Order by catalog number AR retayg| i, or 10 poles simply by adding a 4-pois mounted in the center pole positions. Ac listed have 120.110 volt. 60 53 H2i deck, in acdaion, mechanical latch and and Oc contact cartridges should not b* coils, and ARD relays have 120 wort
t
'

'; pneumatic or sohd state timer attach- used in the same relay. Oc coits. '

c ,g,g g , g'| setect the Catalog letter 90m the Coil 'a
Voltage Table below am: s :smie it

4% , e)g for the SHADED letter in tr e catalog |
,

number,

p AR ARD Relays e AR and ARD retays bsted are supptedJ with NO contacts wn<ch are eas4
'

'

i Net >er comacia converted to NC. If both NO and NC! ,I ' " ' ' ' o soo von As n.uve
Ano soo v.= os neun | poles are requered, order by catalogNo Nc esent tro sa sino Ac cai uo von oc coa | number. Example: 4 pte re% witn 1 ;

, spam
c,,,,,,'

NO and 3 NC contacts. order AR413A['','g, ' ' , " , C*j'Q, ,L",', | Add $12 list por relay.,
-

o o a ou s se uses sies e SCREW Terminala - For rmg type !
- a3 2 o 2 AA42cA 72 u D420s is2 connectors, add Suff:n R to the cata-. o o An440A es ut) acs tse

1

log number. Exempte. AR420AR No I': o o e ou as poss ios additional charge.
,

i
|, ! o 4 o a a ssoA es Anoses isa; ; i

e o o u 6sca 12e uDead isa e OVERLAP Contacts - Over as con- |fh ea a 0 2 AmasaA 12e Anoaaos too
tacts for AR and ARD re!ays we

| |1' 10 2 io o o AminicoA taa Anotosoos tre | ing normally closed conta: ,

g 0 o o AAsa0A ted ARDaACs 264 designed so that a norma"y open I
4

Contact closes before the ce"espond--

opens
tIii Contact Cartridges g Overlap contacts come m NO NC sets !

|, [, Tree Te ~et | of two carthdges Add catawg !eMer
[ stemsare taasace canne,ee ovede, coman canndo | Suffix S to the cata!og numter Enam. {

ple: AR420AS Specify tre o mte' of icmios Lin cerog Lai | sets reavited S for one set W S2
i

,
Nonr emet %,ntw a emot I for two sets Add $12 hst per relayb soo von A c.neweee

h f
We c:a+p te ~a |Aac s12 AaoC sae | Coil Voltage TableW+m Screw femaats AacR 12 AAOCR 24 ] AA con,

I
soo VoM os carindges A :vs

]f; We cr vo Tuma,e ARec 12 AA0oC 24 |
voits Ms C a t a.o r2 f s 4 e cq

a

W e sc ow T**wa's poCR 12 ARDOCR 24 | i2 so F i

Ac s#n ! C L. " =
,

i standvo cacir cges e,e suo in cartons o 4 ca<insges cata>og ar 4 o

2 Ovenao coruaci carmdges are soic ie sers or 2 c4 taages cata og nebar saa 4.st once are for sets of 2moe and ost once one for see e sarmoge
w

4 1 Win mot ectopt top recee3 :stch or tirae s 6 Y
tio 60 V ! e 8M 60 8 +
24nto so so W :t '

,

;, 2n so C :!' Yp - _ - __ __ -
-

'{JURTHER INFORMATIONMM
4c ase so so H ;: a= uw x

, sso se o -|
Discount C10-S12 soc sso so so E lii,

UL Fde No E19223 _a|i, .
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INDUSTRIAL CONTROL RELAYS 377 !O Types AR 600 Volt Ac, ARD 600 Volt Dc !e

Convertible Contacts !

!
Four Pole Top Deck Addee ! ARPT Pneumatic Timer ART Solid State Timee :
' )

.. For AR Relays p% {

|
*

t
|W \. . . .

1
I** * Mounts on basic four or s.m pc'e <e'ay

e )ncrGases contact capac ty from four/ gg,n g g g gg,,,, {
six poles to eightten poles.

* Includes 1 N O and 1 N C. non con, e Has one N O Sohd State Conta:t j| e Mounts on top of basic re!ay using
'''t+e Omed contacts e On Detay or Off Detav appwancnsthree screws. ,

* Mounts on basic four or six pole AR e Wdiswitch 120 volt Ac and Oc coJs !e Witi not interfere with wiring. testing Reiay Not for use on Dc.or converting cartridges. e ARTDis field convert.ble to 24 or 48 |,

e Screw terminals for ring connectors * I'C8 C0"'"''bie between On Delay volts De ;'

{ avedabie; to order add Suffia R to cat. and ON Deisy.
|Us t Pricesaiog number of adder e Rep *atabihty accuracy: 2 15% +

,
vonage Time De'ay Caia!og N + 0e . I L.ti

9

Ust Prices Ust Prices 0* D' " 0" D' " ' ' " "
!

'

e
* Sof Coniact s Caiaog | Ost timaga age Ca'aog Laste

3, 80 ,,T | ,,,an oNs sA
poie %o j%c g,,,, Noen.< i ev.= 5 mos N -oe < Pn= p, 3e aug on rp e,
sones | | ca,a a. I 2 ao aner to sin -

*w aan se ses
ww soo v.n A. cannem Electrical Ratings

20 m on m isa '
a ; c, a uan 52. input: 120 Volts Ac. 210%,50 60 N.

e o o anaao as Contact Ratings: NEMA A600 120,48. 24 Volts Oc. 10 % [
Nwer Rgum 4. Oc. 2 W man ;ac i

No- a,Lo.d
sa< win aan saie", oi.cs Contact Ratings: Ac. 2 ar%s 4 nut veI w .o. von o, c ""' '** ."' e.aiiamoes cu mi, i A .-.

f3 [.$.- ."TE' (1.3 amps man. inrush ) f
. #'I

il eu *o
3.o Oc. wat switch 4. 8. and 10 po e J.RD ;

as
c 3o 3o

see is is relays: ;

d soo i2 12 48 Volts Oc, 25 amp. >

24 $ARML Permanent Magnet Latch p,p,tb| c22 w,th 10*. wtage

{' ', ' . * *'* I'"C"''"''y |For AR'ARD Relays
3

,,
e Latch cod continuously rated. Oc, 21% with 10% voitagr- * 4* at:en. ,

* Untatching power requirement: and 15'C temperature variat'on r*

Open Ga p: 24 VA Ambient Temp, Range - 20'C to . 70'O (
Cic sed Ga p: 7VA Duty Cycle: Ac. Oc.150 Operat.ons !

Burden: 4 Watts Ac. 6 Watts De minute max. !, ,' , , ' c' ' Reset Time: ART and ARTO i
Ust Prices - Permanent Magnet Latch On Celay; ART 50 ms Mau. ARfD. )

'
<^ t? 100 ms independent of time sett'ng*

p., a, c ,,,,, cirm.ite

J and duty cycle 6i

N, '. :6 I s'Mel, Li Off Delay: Instantaneous#
e ;

,D' ARSS Surge Suppressor |
von. i.A,

>
| 'p% 24 so anuu su

* as so outs u,

120 osso out.A u For AR Relays: -
.

By energi ng the relay coil, the latch 240 eas0 outw u g2i.

attachment " sets"(when the base 220 so oute s4 *

relay's armature crossbar assembly has
Closed) holding the relay "On'* even 8.< os caai<an c4<s ts !

,

after the relay Coil has been de ener* Coat Caw og ust e/ !r

sg [gi2ed The clear;ng cott on the latch JS vens N e e.- Pnce
' - energ ted to release the armature cross- 24 aam siti )

- Dar assembly, sa AaViu 111 j

|
~

e Field mountable to four and six pole. ] y e Mounts in contact caw tv ef AA vavs j
* Umits high transient voltages *essg je Latch plunger is adjustable. from de energi2ing relay Coil c < rPer !

electro-mechanical d evic e s I
Mounting Strip for AR/ARD

[:,.
FU TH5R'INFORNIADOND'' V)

,

*[,'T'aiedEic*e','"*""*""''"

f
B.:No oi ae'evs icasa<oy | List d ;

L. . ;; u . ::.~ :. . m. ..- i n,s., ,en., ,' \ ''$' ''" * ' ' e 120 Volts Ac max Not for un * D: ;

. ..
, )d 'h1[85 ART.ARTD e For no se suppression. see Cs* I2 I**"S* I''3 " '

,

' Renewai Parts. Page 545 SS-56 starter-mounted sac + t

| | Catalog Number. ARSS. List Pru
sor, p 313. *

Enclosures Pa e 375
UL Fue No E td223 52-1

ICSA Fue No. LR39402 6. LR54517. and
! LR54520 Electrical Comca- 4 c"
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Instructions for Class DPCK u. ase :
250 Ampere Magnetic Contactor, !

~

Non-reversing, 2 or 3 Pole h |

| hum that occasionally comes with AC co''s Do not use I
'any previous model AC coils with controllers marked

"Model B". A coil clearang interlocx Cata:og No. L56X '

is supplied with each contactor and wtn replacement *

coils. This combination provices transit:en ' rom pulf..n '

power to holding power, il replacer *en! 5 neeced, do ;
not substitute an interlock with an0ther cat 3icg %rtoer '

; -2fs M The coil is wired per Figure 3
== ec. ;

}[ A.nas vCav.ie6iwren Uud>
_ _g s - ._ ,'. ,

|--* H 1',ba,r -'r- !>

3 ]f.
i .

i Si'r-p W y j
i"

.. v,
.

O* ,M i ; ; !'

-
.

| 7i ! _i !
'

--

''
Fig.1 250 Ampere OPCK Contactor *'_ !"'

,

THE CONTACTOR M [ fI3

j . / ~- h.9DPCK contactors are designed for the control of $i ,

4 ! iincuctive or non inductive loads at voltages between 9I~'4 !120 and 1500, AC, The units are su:tacle for mounting f on.e, n g,d,y% *W fon either steel or insulated panels. All parts are front gg smi ono i u ne
'rernevable. Contactors should be protected against

short circuits by branen circuit protective devices Fig. 2 04mension Orawing (Dim. ,n incresj |

selected in accorcance with the National Electncal
AC/DC inrush Sea:ed Sea +cCode (NEC),

Coil VA VA W3 -This incustrial type control is designed to be installed,
Data | 1000 40 5operated, and maintained by adequately trained work.

men. These instructions do not cover all details, varia-
' to Ac succty

L,4j4-}tions, or comoinations of the equipment, its storage,
3 2 2celivery, instalfation, check out, safe operation, or Q _3. t ,

|'M g @maintenance. Care must be exercised to comply with 2 pole i/
| local, state, and national regult.tions, as well as safety |$'gE i

,

|
practices, for this class of equipment. , =

. g
CONTACTOR RATINGS ---- --

1

U 2To W ad

( Pwit Lacted klazunum
Voits. Lead Actor Res44tive Ugmbg Inrush Curvent - >-- .

5':c l1 or 3 cwerent. currens. Load. Losa. Peen Amoer**
Sta''t M,W|M '

*

I !Potas Arriperes Amperes Arnperes Amperes onct. o#een 3 Wine ," '
l Pu$HSUTTON $ i

'20 253 isoc 250 250 3200 LCW voLTAcr 3 * ',

ACfTECTION' | -'3
2 __

*

|
s;o 2so 'ooo no no mo

|
8 W'

h= h0bt*" =pus TTON '

TWO pole contactors nave tne same current ratings $g'4T*' | |
'

as 3 pole cevices but are not suitacle for controllmg | ;2
,

three phase motors. !
'

NOTE CAcER pus *18uT*0N uN $ A G AT E.y .

I
;

OPERATION
i,;et, g,,,,,y3:, cong.ouewe aar A" Crer . s e ,

$|*y'jj'|' ,|,'h"[7'e7"p'f'$.jn*5 ''" # [[Each OPCK Contactor is ecuipped with an AC to DC
,

i
coil. The power applied is normal AC voltage but the , i

I coil has an internal rectifier that converts AC pcwer to - i
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250 AMPERE DPCK CONTACTOR l.L. 1449 5 C4

1

a

i -,

TABLE I - REPLACEMENT COIL KITS TABLE 11 - PARTS KITS I

Voltage, 50/60 HZ Kit Part No. Description Kit v o ;

110 5249C90G01' Centact Reo:ecement. 2 Sale 6t2863 G23,
220 240 5249C90002' Comact Rep:acement. 3 Pole 02BEU322|
440 480 5249C90G03- | Awonary Comacts.1 NO anc 1 NC tM

550 5249C90GOP l L'e G40 k'%l Ka 1 Po e MD r I
i |X7,',C."'; |.,C.'{C.y,,1|LV: i::,*s'. ":[.', ..' ', A*3, va .uwn.v, w w m

- .

,

i

!

l

.

| Fig 4 250 Ampere CPCK Magne:ic Contactor t!xploced /iew)
i

MAINTENANCE - First Turn Off Power To Replace The Coll

Refer to Figure 9. Loosen the four assemoly screws
j To inspect Contacts (10) located at the corners of the base of the conta: tor.
,

Disconnect the coilleads. Pull the loosenec upper tase| Refer to Figure 4. Loosen the four are cox cover
stmcure (9) forward. Pull the cott (1) from tne fewerscrews (7) located immeciately above and be!cw the ,

nameplate and remove the are box (8). Contacts (5) are base, plug in a new coil, replace the upper Oaie
structure and check the auxiliary contacts for secure-

( 'vis ble. Retighten the screws per Table til. ness when repositioning the upper base Tighten t e
assembly screws refernng to TaDte 111

To Replace Contacts
Magnet - Armature Assembly

After removing the arc box and with replacement con-
tacts at hand, remove the moving contact and contact Self alignment and permanent air gap features cf r e

carner (3) by pulling the saddle (4) outward, and dis- magnet armature make replacement unnecessary Mat.

pla:ing the camping soring (2) anc moving centact (5) 'ng pole face surfaces snould be kept clean.

from the crossoar (6) Remove the retaining screw (11) Arc box must be in place when the contactor in-
anc lift out the stationary contact assembly (12). terrupts a circuit.

To replace contacts. reverse the above procedure TABLE Ill - RECOMMENDED ORIVING TOROUE :maxing sure that stationary contacts are secure. (see
Tatte 111) moving contacts are free to move. overtravel Driving F;g. 4

Torc item |
Ine arc Ocx is in position. Location (Oty.) (Ib. jvesonngs are seated anc the cr0ssbar moves freely when

in.)

The silver cadmium oxide contact buttons need NO Arc Box Cover Screw (4) 16 - 21 ~ '

Coil W.re Corne: tor (2) 9 - 12 '3dress;ng or lubricant throughout their 1fe.
Important - Replace all contacts anc springs as a Pfa h Qnneetea hr

~8'
1 ,

group to avoic m salignment.
'

Effectwe 2/86 Westinghouse Electric Corporation
S.cersecas 144953 (1!$4) Cortrot Div.s on Pneeat _-

[ _~.n .mn
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j Replacement Components Services
(RCS) has developed a seismically;

qualified ne 4mr control relay that
| effectively r' was aN former NBF0

models. TN sogie replacement relay
can contribute to reducing plant inven.<

i tory needs, paperwork, administration
effort and costs.

r These needy manufactured re:ays
.

feature severaldesign enhancements.
~

A r=* w*utin the moving-parts mass.

'

~ andincreened spring force enhancer.

. , seismis perftsunence6 The relay dual
. I ' coEis disalpedto help reduce:heat

4 generadon end.run cooler under.

- ?. oontinuous operseng conditions.
,
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DESCRFTICE REAY REN,

ThEP teFDS5NR raisy is art 11. pole,125V DC nu- -
- ta ,neer

t dear control ruisy that een be esMwad one for oner Pw1mnear Caeshalemmas Conaces N8FD
" W! for af 4-pole and most 8 and 12 pole falsyn.

SQ72A4eQ01 toe 4A70001 NGFD11e> NSPDeeMR 1 1 1
* *as NSFDoes- O 2 1

u e.nw.i sp.Cm *= ;; : | ,=;- : ; ;*-

,D
* *06 NBFD33s 3 3 1Polo Cordyseron 8 NO and S NC,10 org contade (1 NC contecs De N W D2es 2 4 1
* *

used for cod oortof) UT NBFDess O 2 1
* *

l * *os NWDew 4 4 1
uournM9 Sarne se Wesenghouse NBFD refey fon#f os NSFD64s 8 4 1

* *

* *to NBF0120e- 12 0 2
Reessed Needng Duel coe designed to rer+<r- -1 homeng urder u sm g 4. . *

condnuous opereeng f.#r.*nora 12 N8PDees 8 8 2
. * *

* *13 N8FD675 S 7 2
Redaced Cod Burders D.:af cod designed to frenkfees opening coS 14 NOFDeter* 4 8 2

* *

load is N8FD7Se 7 S 2
* *

* *it N8FD40e> 4 0 1
QueMed Servios 20 m in med power eyesem erMronrrierne 3y NarDeos. *= e 0 1

* *1D NWD00m B 0 2
Sedenes Enhanced seierrsc pertormance (*2.0 ZPA) 13, NWD13m . , **

1 3 1

20 N8PDess! S 3 1
* *

Connect Servion 100,000 operemone - AC loads Sc73401005 NBPO0 ear . O 4 1
+ *

15,000 operemme - DC loems ca NSPDogsa O & 2
* *

* *Q& NSPDear-+ 4 2r 1
CorenstTerrrdruds Sutetse for nng terminasone OF - NGh* 5 5d | 2

* *

* *GE NNDen > 8 2 ? 2
. - :
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Supplementary Instructions for u.. iae2so .

DC Actuated Contactors a -

Size 00, 0,1, 2, 3 or 4 TCP
~ "

tions, or combinations of the equipment, its storage,
delfvery, installabon, check out, safe operaton, or main-
tenance. Care must be exercised to comply with local,
state, and national regulations, as weit as safety prac-
tices, for this class of cquipment.

AUX 1UARY CONTACTS

A J20 auxiliary unit with two normally open poles is
supplied as the holding circuit auxiliary and is mountec
in the upper left hand comer cavity of the contactor, A"
maximum of four Type J auxiliary units can be installed

}, in the cavities of each non-revwsing contactor. These
may be mounted with the terminals in line with the
power poles or may be mounted with the terminajs in
a right angle relationship to the power poles. They-

mount by means of a spring clip which snaps into loca-
tione provided in the contactor. To remove the J20
loosen the retainer screw sewral tums (counter.
clockwise) and slide the auxillary unit out of tne con.'

tactor cavity.
,

| TYPE J AUXILLARY CONTACTS

Fig.1 Size 2, DC Actuated Contactor Contact 19pe Catalog No.
2 J02

THE CONTACTOR $ Normal and 1 NormahCosed
1 and 1 Normah.CWThe current canying portion of a DC a.t ated con- J1C

tactor is identical to that of an AC actuated contactor
and therefore the same ratings apply, emcept tar the coil, TYPE J CONTACT RATINGS (A600, R300)

Class A201 DC actuated contactors are combined with W h m am
overioad relays to create Class A200 starters (cord 120400 VAC 1M 7200VA 72WA
trollers). See the appropriate instruction leadet for cork 72.ua WC 1M 6cA 72WA
nochon diagrams, ratings, nuamannes and wiring 26 72 WC 1M 60A 10A
ing;uccons. 28 300 VDC 14A 28 % 2SVA

Coll Ra,H enasWT

Order repiecoment cou by voltage and part numeer
TABLE I - INSTRUCTION LEAFLETS shown in Table IL

AC usted '

TABLE li - REPLACEMENT ColLSg
Slas 1.L Number I.L. Number e-a w Cod Part Numbers

DC Staae so, a,1 and 2 sizes 3, 4
.00, 0, 1 1.L 16960 f.L 18968

2 1.L 18961 f.L 18969 vonses t2 and 3 Pose onM (2 mad 3 Po!e only)

3,4 f.L 13238 f.L 15465 24 1268C88G04 1255C68004
48 126bC86G05 1255C68G05

125 1266C86Go2 1255C$eG01
250 1288C88G01 1255C66G02

,

This industrial type cormot is designed to be installed,
operated, and mamtained by adequately trained work- *0ual voltage. Use only on contactors er starters ergmally
men These instructions do not cover all details, vana- supphed with a cual vottage cet

|
'

- - --. ._.
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DC ACTUATED CONTACTORS l.L.136290
.

SIZE 00,0,1 AND 2 C0ll REMOVAL AND SIZE 00,0 AND 1 CONTACT REMOVAL AND
REPLACEMENT REPLACEMENT
1. First turn off all po'ser, Refer to Fgure 2. 1. First turn off all power. Refer to Fgure 2.
2. Loosen me appropriate winng to allow the top sec. 2. Loosen the two captivs screws (10), and remove the

tion of the contactor to be removed. are box (11).
1 Loosen the two screws (6) located between the two 1 Change the bridging contact (7) as follcws:

center poles of the SI:s 00,0 or 1 contactor, or at a. Uft one keeper and spring (8) tcgether (prefera.
the sides of the arc bcx of the Slze 2 contactor, and bly ty using a ff at tool or screwdriver blade).
lift off the section of the contactor ar,sombly, b. Rotate the bridging contact (7) approximately 45

4. RemcVe the kickout springs (2) and the two screws degrees.
located in the cavity (12) adjacent to the kickout c. Withdraw the bndping contact (7) from crosst:ar
springs and withdraw the molded coil structure (3). (9).

5. Replace the coil and parts in the opposite order, d. Replace the bridging contact (7) by repeating
making sure that the auxiliary contacts, if used, are steps a and b, then inserting the bricging con.
properly seated, and that with the are bex (11) tact (7) into the crossbar (9), making sure !*1at the
mounted, the crossbar 19) moves freely wdhout eino. contaring fug on the contact (7) detents into the
ing when manual?y wtuated. keeoer.

4. Change the statiorary contact (4) as f !!cws:?
Note: The stanonary contact and une or load terminal
comprise one assembly.

Sl%E 3 AND 4. ChlL REMOVAL AND a. Remove all leads connected to terminals.
REPLACEMENT b. RemcNe the screw (5) holding the contact assem-

1. First turn off all power Refer to Fgure 2. bly strap to the molded base.

2. Loosen the appropriate wiring to allow the top sec- c Replace the assemoly in the opposite creer.

tion of the contac+or to be removed.
1 Loosen the two screws (6) located at the sides of SIZE 2,3 AND 4 - CONTACT REMOVAL AND

the arc box (11) and isft off tne top section of the cord REPLACEMENT
tactor.

4, Remove the four screws (2) attaching the coil (3) to 1. First turn off all power. Refer to Fgure 2.
the base (1), and wrthdraw the molded coil. 2. Loosen the two esptive screws (10) and remove the

5. Replace the coil and parts in the opposite order 1 hhanget bridging contacts (7) as follows-making sure that the auxiliary contacts, if used, are
property seued, and that wrth the are box (11) a. To remove a bnoging contact, compress the over.
mounted, the crossbar (9) moves freety wrthout bino- travel spring (8), and displace the bnoging con-
ing when manualty actuated. tact (7) hm me c.rcesbar (9).

b. To replace a bridging contact (7), compress the
overtravel spring (8) and slip the bridging contact
(7)into position in the crossbar (9). Make sure the
locating lug on the bndging contact (7) detents

TABLE fil - CONTACT RENEWAL Kff11 in the spnng coil
4. Change the stationary contacts (5) by loosening the

Stas Pole Arrangement Port Number retalning screw (4) and sliding the statore/ con-
0o 3 or 4 Poles 3738331018 tact out.
o 3 or 4 Pedee 3738331Go4
1 3 or 4 Poles 3738331000 PRE M M2 3 Polee 6721U58G19
3 3 Po(es 6268167013 1. Replace all contacts as a group to prevent mis-4 3 Polee 6268187017 alignment.

2. Oc ex apply any electrical power when any part of
the contactor is disassembled.

1 Use the appropriate DC polanty as marked on me
CONTACT REPLACEMENT

4. not ne any AC power sourm to either coil
Order replacement contacts by part number shown terminal or to any portion of the control circuit whicn

in Tante 111. is connected to a DC cource.

2
.. __ _ _ - _ _ _ - _ _ _ _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



. . _ _

, 7;j 'I. ** * $,

%j.
.

ACTUA'IED Cot 4TACTORS g,L,136290'

.

1

6

1
A i

\
\ . . .
i
t

.

1

gegg ;
.

,
!

-

i.
, g 4.sted canW* (

\

2



_ _ _

;
.

'

an INDUSTRIAL CONTROL RELAYS a*

Type BF,300 Volts Ac, Fixed Contacts 95
'

Type BFD,250 Volts Dc, Fixed Contacts: s .
'i

| .. Universal Contact Retere BF Relay tiedrical Retinge -(

l'
-

These stenderd BF and 800 refers. At Hating NiMA A300 ,l '1-'*
I vs.'C|TTshown in bold print below, ere the er ost v e'* * * ~ c .,".ai

frewently ordered reiers in generei. c.~ vo, e....
% ' @7 -i ese relays have equel number of NOh

, *p
f . ,

, , , ,, ,o
|,,, ,Qand NC contacts, of "potes", where no io m 3

4 each pole es en isolated Form A (NOl of
I form D (NC) contact. toch of the Uni-

--

HP Reting' (UL Pe(09"i8 dlt| versal Relev,s are speciaMy priced to pro. -

:. vide one no meny op,,n and oes .. . e . -,

' no"* alltclosed contact at no additional in ~g,

,, ,,,, y ,,,,y, chstge These relays can be orderec , ,, 7-,1 without 6nowing the enset contact con. 3 ,

'. Type BF and BFD relays are compact guratio tNV versus NCl until the last _
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