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In reply refer to AP-13.69

Mr. W. G. Bairston, III
Alabama Power Company

§00 North 18th Stree:

Post Office Box 2641
Birmingham, Alabara 35291-0400

Dear Mr. Hairston:.

Josepli M. Farley Nuclear Plant Units ! & 2

Bechtel Job 73597-011

EQ Solenoid Valve Splices -~ Justification for
Continued Operation

Bechtel File E-91

AP-13169

In a telephone call on July 21, 1987 APCo (Mr. J. E.
Garlington) requested Bechtel provide justification of
continued operation for EQ solencid valves which are
deenergized to perform their accident miti ation function,
ard for EQ solencid valve coil pigtalil splices
(terminations) located in the Main Jteam Valve Room.

The rejuested fvstification for continued operuation is
attached.

‘If you have any gquestions or comments, please contact us.

Yours very truly,

C AQLVt ‘;
K. C. Gandhi
Project Engineer

KCG/AJD/DGB:irah
Enclosures
Ar gtated above
e¢ J. R, Crane, w/l
J. D. Woodard, w/!
J. B, Garlington, w/l
R. G, Berryhill, w/l
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o Attachment 1 to AP~13.69

: Subject: DPva_ uation of patancial deficieccies ir piotall
epliceas (termications) used for fafety Related
. '4lot Solmrold Vilves 4in the gcope of the
: Eavironmental Qualification orogram,

v 4.0 Introduction:

An evalurtion has besn performed to addiess two
s ¥ potunt.al curcerna. These concerns arn:

~ 1, The safety 2 ction and assoc . ated position

T indication of adl operated vaives with pilot

! sulencid v . ves tha: 2x9 deenergized by thr

sutomatic actuation signal (e.q. Safety Indectiun,

' Containment Isolation, atc.) The applicabla
solenciv valves are listed in Appendix A,

Z. D, The ¢ \fety function and associcted position
] indization of als operated velves with pilot
so'encid valves that are located is the main stean
va.ve room and are eneryized on the automatic
‘& L.etuation signal (Steam Line lsolation). Th

aprnlicable salencid valves are listed in Appendix
A,

2.0 2Xualyeds

”-
o

‘ s Alr operated valves with pl
, that are deenergiced by the
signal.

ol

8 i
cOma

o

.
40L

e
-

R

P
&
L *
<
o i
o e
™ <
.
O®

:

-

5L typical eschematic of a sataty related air
.. Operate” valve which han its 2ilot sclencid
' ' deenergized follovwing an automatic actuation
signal (see Figure 1) shows that both current
Pathy to e solenoid are interrupted. The d
path (path 1) is interr.pted ~y the control s
' congi ¢t 1A and the meal-in pavh (path 2) is
4 intersupted by the -ontact of the automatic
A éctuat on signal (1-X6085 contact 9-10, whick i
opens) . As a vesult no current path <an be )
A astadblishec regardless ¢f +he cend. cion of the

sclanoid piotail spiices (sgvminations)

-

. It is
.

5 not.d that no other splices are present in the ’
- : ) ’ . " L
b\ Conuuit system that contains the solancid platail
2 ; splices

"‘
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§!.ce & ‘current path cannos ﬂt established the
solencid will remain deenergiied, Purther, any
postulated zau't (e.¢. short circuit) at the
splice fann.. uffect the functien of the poeition -
tagsf:g on elisle since thers is ne Polenttal
ayal ¥ ‘ ' \ ¢

3 il ey ' LTS _
:m‘fu ¢ u’:u 'ﬂ»ﬂ‘.e; bre) for ool:iotu u:t
ve anergi- e RN tion
wignal aad*l:cqghyotangf nea :
H

Ftean Vaive Roam

A typical _rangwment used for providing

electrics  conduit and Junction boxes necessary
for terninsting the control wir 0 the
enviroomes ally qualified solencid valves located
in the vaca »team valve roum is shown {(n Figure 2.
The soienold valve coll 1s provided with qualified
ptqtail vonductors which in some instacces may not
o6 "t sulliclent length to reech the o enoid
valve jurction bex for termination to the
quaiifled fileld cuntro! wiring. It 18 wuspectsd
that in there caues, qualified single conductnr
#12 ANC (Cable Code J02, JA2) was
spliced/terminaten ueing a detall similer to
Figure 3. The o lee (termination) to the coil
Pighaile &y sont. .ned in & condulet or gmall
Junction box located iz the conduit run betwean
the solencid valve Junction box and the solenciAd
valve body conduit antrance. As shown {x Pigurs
i, the sclecoid pigtail conducter, tho pigtail
eplice (termination) when used, and the f{e1d
control cable and terminal block teruinat.cns are'®
rnclosed {n the ~onduit and junetion box raceway
sydtam,

The design basis acCident envircnmental and
flooding effects postulated to oocur in the main
Ftean valve room are addresped in FEAR Appendix
3X.4.1.1.0 and IX.4.1.2,7. As shown in ~416787¢C
and U-4167590, all anvircamentally qualifies
sclencid valves {n eystem N1l, W12, «nd Mi3 whigo
A¥e requUired to be energized for ecu.ideny
mitigetion and their wesociated junction boxes
(condulets), corduit and fiteings are located
Above the maximum prétula su fleod leva: of

3% +AA AR A
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alevation 130' $*., Ja shown in PSAR Avpendix IK,
Pigures E<1A and 22, the postulated worst case
tduperature and pressure transient conditions
prodicted for & steam or foedwater line rupturs
Are mitigated in less than two seconds wi
resulting pradicted stesdy state temperature of
212 Y and pressure of 18. peia,

The meterials and construstion of the subject
#plices at Farley Nuclsar Plant are expected to be
ehle o withetand the conditions previously
deecribad as discussed below.

Okonity T«9% tapa in rated for continuous uae at 99 C
(19¢ F) and emerqency use at 130 C (266 r).

Okonite product data sheet indicatas that 7«55 can
be vaed at 130 C amergency duty for five 10¢ hour
cycles without loss of physical and alectrical
integrity, The solenoid i) eircuit carries le;o
than 0.f ampere and conductor/splice is likely to
run welil below 90 C 1 ait.

Okonite test report NORN=3 Rov. 1} documents

acceprable qualification tests pirformed on § xv

in-lina splicos using T~95 taps for insulation and

T-35 tapa for jacket, Splices vere subjetted to

:gCA/ltLl Lemperatures ic exceps of 308 P for 10
urs.

Wyle test report '7959-02 ¢isted Veconfigquration
Spaices with T-95 tepe for insulation & T«35 tape
for jecket with no 1 wulation tare in the crotch,
All specimers except one passed iOTA/R!Ll test
with peak temperature of 360 F. Tre fallure of
the specimen was attributasd to likely flaghover to
encleiure grouand dus to sccumulation of cFemical
spray st bottom of test anclosurs.

J.b Cenclusion:

Alr operated valves with pilot solencid valves
that ::o deensrgized by the automatic isolation
signal.

The solencid coil will remain deenergized and the
position indication will finction as designed con
an automatic actuation signa. regardless of the
condition of the pigtail solenoid splice
(termination).
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b.

Pigtail splices (terminations) for solencids that
are energized on rocotft of an automatic actuation
signal and are physically located in the Main
Steam Valve Room;

As indicated above, the T+95 tape has been
qualified to more severe environmental tenperature
than anticipated to occur in the design basis
condition for the main steam valve room. Vrom
qualificat.iun testing a similar V-splice conductor
configuration, the only failure mode observed was
due to an assumed flashover between the crotch of
the splice and ground during LOCA/EEZLB testing
where the test specimen was exposed to chemical
sprays. Due to the enclosed configuration of the
V-splice located in main steam valve room at

Farley Nuclear Plant Units 1 and 2, and the short
duration and nature of the worst case anticipated
transient conditions, it is very unlikely that
sufficient moisture would exist to cause a failure
of the splice dnring accident mitigation.
Therefore the required energized state of the
solencids and the function of the position
indication will be maintained.
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