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3 .She purpose _.of. this . calculation is to show that the use of Non-Class lE
a

g __ _ resistors in-_the output .circui.ts of. Westinghouse Type V-4 transducers
'

- _ which .are . connected ..to optical isolators, is acceptable. ,
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Since._the. . output of the transducer is .only wired to an optical isolator

b hich..provides.a Non-Class lE output, the inaccuracy or loss of the
_
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..

- | e
'

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

! ' !
.'. i i ! ;'

--

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

,

8601280236 860124-.
. . . . - - . . _ _ _ . . . . . ~ _ . _ . , , _ _ _ _ _ _ _ , , , _ ,

PDR ADOCK 05000461
A PDR



_ _ _ _ _ _ _ _ _ - _ _ _ _ _ -

, CMes For ' en-C la s s lE Resistors Used cme No i % -d -- / e
m'

/

j SARGENT s LUNDY . . | Osts % <, ;~>-
With Westinchouse V-4 Transducer _t R ev. 0eusmer=ou .

X | 9 ,,,,_ q , lated N !Non-Lferv-Related
c-e m

hge 2 of 15
|

' C; ent T1*4-4= M. .n r* ~ a 3 . . Precared by ! Date. _ .

Prore:t Clinton Power Station - Unit 1 Revewed by |Date
Pron No. 4536-00 Ecaic No VARIOUS Accrewed by | 0ste

ANALYSIS

The sketch on page 4 shows the typical connection of a Westinghouse
Type V-4 transducer to analog optical isolators furnished in panels
1H13-PS22, 1H13-P851 and lH13-P861. The Non-Class 13 resistor is

used to develop a voltage signal for the isolator since the output
of the transducer is 0-LMAOC while the optical isolator requires
a 0-10VOC input. The resistor is assumed to fail by shorting, opening,
or shorting to ground. The effect. of the resistor failure on

Class lE circui'try on the . input side of the transducer must be
considered as well as the effect on the Class lE wiring contiguous
to the wiring between the transducer and the isolator.

See attached telecon memo between Mr. E. Horn and J. S. Paniagas

dated March 18, 1982 concerning open and short circuits on the I

transducer output side. An open or short circuit on the output side

will have no ef f ect on the transducer input side. Also, see the I

attached descriptive catalog excerpts describing the amplifiers.
Specifically, note the description under " Operation". The signal

frcm the pulse generators passes through an amplifier to convert it
$ to a " load-independent" (constant current) output. Therefore, therec

1

is no effect on the input from open or short circuits on the output-

8
side. Also note " Amplifier Protective Circuit" and " Surge Withstanda

.j Capability".
i
s

, The wiring between the resistor and the optical
isolator would not be affected by the 1) shorting out of the resistor

since the transducers ~are rated to handle O to 10,000 ohms output
load nor by the 21 open circuiting of-the resistor since the output
of the transducer would see a 200,000 ohm input impedance of the optical
isolator (see attached 7PR No.147) which would limit the voltage across
the optical isolator input to 200 volts (1 X 10-3 amp x 200 x'10 ohms3

200 volt). The safety-related panel wiring is rated 300 volts and=

. . .
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ANALYSIS (CONTINUED)

therefore, the 200 volts imposed on the transducer to isolator wiring

will present no ha:ard to contiguous safety-related wiring.

CONCLUSION

The use of a Non-Class lE resistor in Westinghouse V-t transducer-to-

optical isolator circuits is acceptable.
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A;;Gcation Printed Circuh Construction The Sarge Withstsac Test *+ : ; : -Nesar g.,

Tree V4 vo:tage an: c rre-::;aasda:e s Ali cv poreats are me ntec on ermicc cir- house bs SO M: trans .:e's ...; rnee:is
ceaser tae c.::st c' pcteat.a a s*:-e's cwt tea es oi; ass-epesy Th.s mate' al cos-
aac :urrea t a s':~e's to ;'::ema' c: sesses g eat strength;it cees not sw: peat t SWC Test Wave- An es:Ms::ry v. a.c 10
s ; 3 s Tr.e e.t:a: ca9 te t :e: cve::4 cy Nag.s g* *tn. :: has a h.;9 res:s a :e to to 15'.1Ha. 2 5 tc 3 : G : es: va e : tee f.rs:

.

co wie's c:at's are :::a s,s: ems er by ca-age c.e to re-so ce eng of parts cu +g herf-crcle pean ce:sven; to 50*. of : e . nit.atr r

ana':; or c ; ta' ins:r wmea:s re:se or m:cif.:st.on uacer f.e:cM:ond :!cns crest valve in 6 0 rme csec:ecs c' tea;c.
The cW:u:t boarc is resc;;y accessee venen Swr;e Gene'ater term. a. imee=sa:e 15:

The ty:e V-.1 we': age aac :w~ eat t*aasa.:ers the : ver has been removed ohms Test waves are a :-e: et tae rate ofre::a:e "Te ees: cr'''" treast e s **,ch net less than 50 tests per seconc f:.r nct sees*

wcre entroc.:e: => V.est.n; ::.se m 1!!! to Swrge Withstand Capability (SWC) than 2 C seconcs-
y:e.c n;;*e c.:: t leve s Nan 3.adat.e frem E=:er.or:e in the a :..:st.cn of soi.c-state
t*e t'en use:: eW c:nve e's kne tre cevices to ::*e's> stem control c't:w:ts has 2. Test Procedure; The t easduce'is term-
Te'e:we:o' tPe Vt-4 aae the Vf 4 transcw:e's snewn :*e ree: for in;eg ai surge p'oiection eatec mto e res stor w th a wa+e ecsai to tae
are eve age res;ondm; cev.ces E.e::rica; cites't'y The ma cr concern has been in the maemum ratedlose res staa:e Tae p:v er

] pc*e' r9eas.*e ents s'e * arc en a9 res orete:: ion e'sohd s ate cro'act *e re'ays s.:C'y 's ere'; led th'oug* an ss.atir.;
J tas s se tha t'aas:.ce's are ta : ated as. frem da age ce r"a'N9c"> n uncer.traasient traas' ortner so tha :ta ttaas:wcer is .n

s.m,; a pe'de:: s ne wave ia: :. fc a f a-m sw ;e c:ac .:ns :EEE S.ar.Jarc 4721574 c erat.n; concitico Swr;e sc:tage is thea
factor of 111 :ev at c s from :.re see a ANSI C39 9:e 19742 ceve's the sve;e test.nc 8L he8-
w eve reswit.n; 8r09 harmo'.cs of Ch: 09c of prote:: we re.ays. ,

naves *'h 'es.': n ce viat n f:cm r*$ cut- al Setween case end es " aC input torn aal
pa t. In gesig ing the V-4 trensduce's Westing- inciud ng power suppiy.

he.se was able to draw UOon the acusaced
IheIcaf ir%ce:e"Jent '6atw e se es these A*ow;edje Of ris s'atic rel#Y design enc ap- D! Be!*een Case a*3 each cc output ter-r

traFsjsbe's :a''!. .|arly sut3 Die f0r re9 te Dbta;.on eng. nee's. In 30 coing it be:ame min al.
irs: s eatat :m serw:s *ne e t e c.r: sit re- e:: vent that the re av SWC sc.ecifiest.on
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e
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~

pre: s.on amphf.ee of much lower :a:acity.) d) Ber*een each ac :r:wt e e ent and every ',-st;cn
other a: cir:wt e<ernent. e

...n traasc.:e' coat's s Of a m irout trans. The IEEE s*andare cef;nes the test was e and
forme' to prc :e scianon from rne ees- :ocates t*e tes: Ocmts en a relay Westing- e) Across the cc output.
urec circu t. sec a f a'l wave c oce bod;e to house has sc:Dte3 the sarr.e tes* waire cut
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AmpFer Protectrve C.tcuit
.he c.:;st a ' f.e* 's : ::e::e: * em ca- Sg.c stson s

eage c.e te as:.e e n a:f e:ve : ages e, Esp hesaucer Cw rent besheerinc.,:e ss ;cs ca t e e. :s:'eads ?re a o- Tyce VE4441 Type Vl4 841
lif.e :a *.tes:.a r*e at?' :a : a:ress :ts
te*m na s f a s. ;. e: ..a eet to *e S WC F." Sca!e Inout 15W 5A
tes:. an: taesaon t e :a::r:mira.ateev 5 'Pt''"5'c Ac:.ra y +0 5% at 23*C, EC H2

+0 5% at 23 C. 50 Hrrectes, a;;F:st.:.. Of 1 0 vc.:s a:in 19e Lin e a * @ C.5%e,emt of r sairing Overload 0E%
150V coatmucus ICA continuous

.
Rad;c Fre:ueac) fete 8ev en ce (RFi) Ful S:a'e Cwtout Ir .A cc 1m A de

100A 1 sec.
im munity OutputLoss

0-10.000 chms 010.0C0 chmsThe tra-se.:e s by t e mats'e of ?*eir cireurt ?da M e % 4 W Wdes.ga. pre P0t f Me:?*f b stray ra:60 fre.
p g. g g.g,g, Freavemey 50-70 H: 50-70 HAm;r '.e Power Selt powered Seff.g:werec

e

Corrent Amprfie, Less (So deal 2SVA 1.0VA
r
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Lessthan ATms Less than 4%msta9ce The a ;i.' e s se '.; *e+ed (fr:m the Cal. ora .cn A3;us: nent - 10 %
sow ce tete; easureti 0 esctric Test +10%r

1500v rms 150CV rmaSorge W t* stanc Capodihty tEEE 4721974 ANSI IEEE 472197A ANS!Modsfer Cesign
C33Sa

The case e: eseats t'e tes :essWe c: n- We;ght C39 Sa
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, a) Va:st u*: cranret

.
*

h) Stanca c re'ay ra:t pa e s.
.

c.' S:a ca : ra:k u ,1 r c.ed.9; sing. .

d Pre-crine: :hann et t

el Pre-drJ?ec:anet [
.

C Trees eare se uvstegt ce,3 I
'

The bas;c rascJe fo the V t traasc :er fine
is 3 in:hes wice and uses the 5% each ve t, cal
d stam:e Oe?*eem moor.t mg hc'es as sug-
gested by ar IEEE ; roc:se: s:ance c Car-
rem aad verta;e t*aas:.ce s are ace.n
ha:f moc. es (1% . net w in the sa e 5%
inch m:wnting e.r eas. n. The her.roatat
holes are arraage: so tP ar say a rav cf trans.
dwce's cd9 te r90unted s:de ty s.de witn
D e-drined mown:.eg holes on t b each cen-
ters. If ra:k uht mou ; ag sti;c is t. sed therer

will be a % or % .nc* s:a:e betweeawaits A
19.;n:h ra:t wd! 0 et a u;I set C' *att. ver,r

WC!:sge sac c.f rent treas0. e s f 3r a t*1ree-
pense line The e is ac e .te a:?.ca tetweena

transasco s regar !ess c'mo ntin; seace. i

Terminal!!ocks
Mo+def ter%na! Ofocks w I6

s 9 3* sc ?*s to
ecce:' wire s.tes u; to e 17,e y;s :s h"
wictri.

|

R ep air ability }
I

Wesbeg*:.se mas eeve* pcted ria traasdse-
ers. Ac:essGai tv f or 'e0a# cr r90cifiC4 en
has been a feat.re :8 Westra ghewse trams-

Ce's since t989 TPe V 4 tra*scocers con-#
%.oue IP.e tradit.cn cf ease c'ge ts reef ace.
meet Curre9t am ver: age traa ew.ce s u%:e -s
only dia: rete cc.m poneats seicered in p:a:e

W
-.

k-

t-

~

_ _ _ - - - -



1,

Calc, /6 19 8D-/7-

K.si.J., s4 ' .9 - 17.S~ D Lv,= A j4w /Ag/f
3.e

. - - d 1
e

'

1 .,,
g s s.

hfg i/ L ~
e ~j

/ h0(ud<' p M' / PMiec.T Ah, 4 5 34 -OO V
_ e pc,L ~ fc isre d< J

/.

E nterr et Wiria; sad Owems;oas in Imhes (Centwete's) Fu rt her Inf orm atica
Pr.ces Pr. e Lis' 43 870
1*. st ructicas i6 435419.*

,,5,., WaN and Var,

3,

raesc.:e's,

"
, f (Coastant Cw'' eat?: Des:*iotis e Sw!'etim
| 43

.

-871
''

' 2 3 'a Q; :, . , _ _ _ - ^ 13 Oth er Tra'sduce's-

i V D. ' is si 1% Low Ow!:wt.
+

i - n

|h. h|h i ):
c., | Cescrotwe 9."eM 43-20* *,

6 *f | (t si g- %S Wan Lew 0.tourt
jja Des:rotive Se enm 43,34:
1 | %% Freasea:y Ces: et we i r e' a 43 sat

|(- '*3
? %% Pwise Ces:not ve B."et a 43 B::

i

. J Curreat aad Vo.ta;e Te e act:r-.

e g3, ,,,,, Descr$tive Ewl:etin 43444
- .

o.s *-a4 c . .,q .: s g
.

.
4

0. h |f ||r . ,
_. ..

-~-.

x

|
1

1

i

d '%

d?'e

.
(12 el

$
.

|
'

i

l
i

,
U e {

$85
(14 81 I

c
% 0.emeier (4) kwee [

/
e

p* f t%*
. * 7(3 as

, i

| ' %

i[ ]. : it 91
1 -

16E

8g '* 205:054

4%
i 8

West.mg*o se E:actric Cor;, oration
P ed a v *a st*wm eat 0.v.s.on
N eaert. N J. C7101

- __

__

_ _ _ _ _ _ _ . . _ _ _ _ _



_ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - ,
N O : S T.''.~.1 (jd, b.c. 1 (5 p - / ') | g /3 g /. I @. /q 1LL:C0v'A'

ct:s cQ p;Yren;: FIELD PROSLD: REPORT FPR NG. / / //74/SI A!!C:: hO f tl'W gf3 ?-fd -..e T
-

1 Uf 3CPS UNIT I 4 -/ (, - g 5.v, g g [ gce_,q f""
_

-j
3 j 0:.'. C:NA 0 ."(ATI Ilj HTi.hE .CES: S'J FILE NO. f#

.

;.n :: e r[' . f ,l p#',.7 ,3.',2 0 , E O .' - 1 AF 12 , Inst. Index,.Applic. Data Shocts
''

.

-.

_ c v c - ..I. ; . . Pewcr hjNIEDDATE d {, ^ 4 * U 'U||.} bb hb| s AT10'. CD:E __ 77- ?;ovember 29, 1980 . g. Fm'i ,

d, Q'. :5TIO:;/Pri I 19i ,

!

| The Indicators (and Isclators) en the attached sheets will read
|

g5'. Icm cue to an incorrect resist or si::e. S&L designed resistor
strings c:ntain a SK(10K) ohn resistor ~that is driven by a 0-1 n A:p ;

,

signal. Tne indicater is then driven by the voltage developed across
this resistor. S&L neglected the loading effect of the indicator / 3

isciatcr (10 CI: oh./200R ohn) which results in an inaccuracy cf ,

4.764. Th:s is in addition to the 2% accuracy of the indicator. !

:
I

t

i
i

11 REC;.u.NIN. :.u a_xu'!!cN 5
,

(1) SCL Replace the 5K/10K ohn resistors in the resistor string with
cne that will cc:.pensate for the loading ef fect of th: indicater/

.isolater.
!

(2) S&L Review their enti're design to verify that other instances, *

j such as this, de net occur iti other systems.
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fg .g/b Indicator /Iselater,

Indiestor/!solater Function Data SheetDF.x!Ng

E02-1AP12-014 1CO-AP614A Bus lET4-4KV Bus 191 Amps MD020

E02-1AP12-014 1UO-AP614B Dus lET4-4KV Sus 131 Watts MD020

Bus 1RT6-6.9KV Bus 13 Watts EI 052A
E02-1AP12-017 lJ:-AP826

E02-1AP12-017 lII-APS28A Bus 1RT6-5.9KV Bus is A:.ps EI 052A

E02-1AP12-017 1JI-APS23 UATlB-6.9KV Bus 13 Watts EI 052A

E02-1AP12-017 lII-AP825A UATIS-6.9KV Bus 13 Amps EI C52A
EI 0523

E02- 1AP12-018 III-AP990 Aux. Trans 1M Amps
'*2B

E02-1AP12-013 III-AP873 Aux. Trans 1E Amps r.

EI 052L
E02-1AP12-OlS III-APS61 Aux.. Trans II Amps

EI 052B
E02-1AP12-OlS III-AP853 Aux. Trans 1G Amps

EI 0523
E02-1AP12-01S III-APS69 Aux. Trans 1K Amps

EI 052A
E02-1AP12-CIS III-AP415 Aux. Trans F Amps

EI 0523
E02-1AP12-L18 III-AP940 A 2x. Trans N Amps

MD020
E02-1AP12-019 1CO-AP619A DGlA Watts

MD020
E02-1AP12-019 1UC-AP6193 DOlA Vars

MD020
E02-1AP12-019 1UC-AP619C DCIA Amps

MD020
E02-1AP12-C20 1U'0-APG203 DGlB Watts

MD020
\ E02-1AP12-020 1UO-APS20C DGiB Vars

MD020
E02-1AP12-020 1U0 AP620D DGlD Amps

EI 0533
E02-1AP12-027 lII-AP979 Aux. Trans Q Amps

EI 053A
E02-1AP12-027 lII-AP753 Aux. Trans I Amps

EI 053A
E02-1AP12-027 lII-AP415 Aux. Trans G Anps

EI 053A
E02-1AP12-027 III-AP418 Aux. Trans K Amps

EI 053A
E02-1AP12-028 lII-AP417 Aux. Trans J Amps

EI 0533
E02-1AP12-028 lII-AP982 Aux. Trans R Amps

EI 053A
E02-1AP12-028 lII-AP749 Aux. Trans H Amps

EI 053A
E02-1AP12-028 lII-AP759 - Aux. Trans L Amps

EI 052A
E02-1AP12-030 111-AP738 Aux. Trans C Amps

? |
E02-1AP12-030 lII-APS70 Aux. Trans O Amps

-EI 0523 |
E02-1AP12-030 lII-AP974 Aux. Trans P Amps

EI 0523
E02-1AP12-030 lII-AP419 Aux. Trans-D Amps1 .
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Indicator / Isolator

DF. AWING Indicater/Isolater Function Data Sheet

E02-1AP12-001 IJI-MPSO4 Generator Gross MW EI 009A

E02-1AP12-001 LEY-MPS23 Generator Gross MW MDB27L

| E02-1AP12-001 1JI-MP805 Generator Gross MVAR EI 009A
lE02-1AP12-004 III-AP889A UATlA-4KV Bus lA Amps EIO53B
|

E02-1AP12-004 lJI-AP891 UATIA-4KV Bus lA Watts EI 053A

E02-1AP12-004 III-APB93A Bus 1RT4-4KV Bus,lA Amps EI 053A,

E02-1AP12-006 IJI-A?894 Bus 1RT4-4KV Bus lA Wat'ts EI 053B

E02-1AP12-006 lII-AP901A Bun 1RT4-4KV Bus 1B Amps EI 0533

E02-1AP12-006 1JI-AP903 _ Bun,1RT4-4KV Bus 1B Watts EI 053B

Edh~khb~b kh!-kb bbkb !N!kbh5$!s ~b!
E02-1AP12-007 lII-AP805A RAT 1 Amps EI 051F

E02-1AP12-008 lII-AP807A- ERAT Amps EI 051F

E02-1AP12-0C3 IJI-APB10 UATlA-6KV Bus lA Watts EI 052A

E02-1AP12-009 lII-APS12A UAT1A-6KV Bus IA Amps EI 052A

E02-1AP12-009 IJI-APB15 Bus IRT6-6KV Bus lA Watts EI 052A

E02-1AP12-009 lII-AP817A Bus 1RT6-6KV Bus lA Amps EI 052A-

} E02-1AP12-010 lII-AP743 Aux. Trans E. Amps EI 052A
i s '

'E02-1AP12-010 l!I-AP936 Aux. Trans M Amps EI 052B
E02-1AP12-010 lII-AP865 Aux. Trans 1J Amps EI 0523

E02-1AP12-010 lII-AP849 Aux. Trans IF Amps EI 052B

E02-1AP12-010 lII-APB57 Aux. Trans lH Amps EI 052B
,

, E02-1AP12-010 lI.I-AP845 Aux. Trans 1D Amps EI 052A

E02-1AP12-010 lII-AP985 Aux. Trans lL A=ps EI 052B

E02-1AP12-Oli 1UO-AP611A 4KV Bus lAl Volts MD020-

E02-1AP12-Oll III-AP762A Bus 1RT4-4KV Bus lAl Amps EI 0143

E02-1AP12-Oll III-APS33 Aux. Trans. lA Amps EI 014B

E02-1AP12-Oll III-AP703 Aux. Trans A Amps EI 014B-

E02-1AP12-012 1UO-AP612A Bus lET4-4KV Bus lAl Amps MD020

E02-1AP12-012 1UO-APG12B Bus 1ET4-4KV Bus lAl Watts MD020

E02-1AP12-013 100-AP613A 4KV Bus 1B1 Volts MD020

,3 E02-1AP12-013 III-AP770A Bus 1RT4-4KV Dus 131 Amps EI 015B'

E02-1AP12-013 lII-APB37 Aux. Trans 13 Amps EI 015B || -

\E02-1AP12-013 III-AP709 Aux. Trans B Amps ?- |
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