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Mr, Richard €, DeYoung, Direetor “)
07%¥ice of Inspection & Enforcement
U. S, Nuclear Regulatory Commission

wWashington, D, C. 205558

Subject: 1CCFR2) Report oni Target Rock Solennid Actuated Valves, Models
77L-001 and 770.003

Dear Mr, DeYoung:

This letter confirms Mr. A, E. Scherer's verbal notification to you of
Nuvember 5, 1982, pursuant to 10CER2], concerning & potential defect in Target
Roek suivnoid actuated valves.

Four Taruet Rock Valves prucured by Comdustian Engineering (C-E) for use at
Palo Yerde Wuclear Generaving Station, Unit 3, were shipped to €.E for
additional qualification testing in 4ecorvance with AUREG-0588, For this
program, two ong-inch Target Rock Model 27L-001 (Serda) No.'s [173 and [18])

and two two-inch Target Rock Mode! 270L-003 (Serial No.'s [5] and {63} were
received, These vatves were intended for use as the Safety Injection Tank Vent
Vaives (Model 2770-001) and as the Pressurizee Auxtbiary Spray Valves (Hode' 77L-

a0d).

The major cumponents of the NUREG- 04EB fest program involved irradiation to 80
Megarads, thermal aging at Z6OVF for 635 hours, mechantical) cycling,
vibrational aging to represent normal secvice vidbration, seismic testing and
finally testing in a simulated LOCA envirnoment.

Inspections conducted prior to the test program as wetr as Lhe results of the
test program itself revesled a targe number of anocmalies {ncluding:

Incorrect valve assembly

Significant migssing parts

Limit switeh valye position indicator fatiures

Valve fadlure to open (due to electrical sheet In solencid leads during
seismic rest)

valve failure ta close {due ta failure to seat propecly during feiemic
test)

Worn and shorted velye operator electrica? leads.
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Mr. Richard €. DeYoung g
November B, 1982

The stontficance of and relation between thexe varigus dafects ts difficylt tg
trace in all the ciccumsatances tn whigh the gperation of these valyes would de
important to the safety of the plant, C-F delieves, however, that assurance of
cpevability of the duxibiary pressurizer spray valves is very important in the
Palo Verde design since they play a vital role in the principdY path to cold
shutdown in aceident situations Inyolving extended toss of off-site power, C-€
beiieves that the nymber and variety of defects observed during the valve test
progeam gre 2)30 not consistent with the required level of assurance of
cperabiiiny which our design places on these valves,

In appraising the safety significance of the observed “efeetrs, C.E has
considerqd the yibretory damage of the solenoid as a common made of farlore
which, in a seismic event, could potentially disable several reduncant valves
at ong time, Although the l-inech valve fatled due to & displaced seat in Lthe
seismic test, evidence of satenoid lead wire damage also ealsrs, presumadly for
the same reasons as those that led ta the elecyeliedd shorting of the 2-inch
valve splenoid, Thus, both valve modeis sppedr vulreradle to solenoid damage
due ta motton within the housing caused by exsernal) vibration when comdined
with the degradation of wire insgtation assgetated with rediation and aging at
elevated temperatures,

Attachment (1) provides additiong) information as required by 10C€FR23.21,

If you have any questions om the shove, please feel feee to contact me ar
Mr, A, £, Scherer of my staff ar {203)668-1911, Eatenatan J822.

Very truly yours,

CUMBUSTIOR ENGINEERIKG, (KC.
T _
P2y 2o

Jo M. West

Vice President

Nutlear Power Systams
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Attachment (1)

Information Concerning Potential Safety Hozard for Certain
Target Rock Salenold Aeruated Valves

NKame ¢nd audress of the individual or fndividuals Informing the Commissien,

Comdustton Engineering, Inc.
1000 Prospect Hi}} Rpad

P. 0. Box 500

Windsor, CT  06095-0%500

ldentification of the factlity, the actiyity, or the bastic component
supplied for such faetlity or such activity within the United States which
fails to conply or contains a defecy.

The basic components which are the subject of this report are Target
Rock Solenoid Valve Mode} Numbers 27L-00)} and 77L-003 supplied to Palo
Verde Units 1, 2, and 3 which are being constructed by Arizona Public
Service.

ldentification of the firm constructing the factitty or Supplying the
basic component which fails to comply or containg & defect,

The valves in guestion were prucured by C-E frome

Target Rock Carpora%ion
1966 E, Broadhollow Roan
Fast Farmingdale, NY 11738

Nature of the defect or failure to comply and the safety bezard which 1s
created oc could be created by such defert or fetlure to comply.

The conditians noted below were found during inspection and in condycting
NUREG-0%B8 quallfication testing, For this program two Taiget Rock Model
77L-001, Serfal No.'s [17] * and [13] (1") valves, and two Model 27L-003,
Serial Now's (5] and [6} (2*) valves were recedved ot C-E. Eagh valve was
disossemdled and inspected, and one of each modet, [5F and [1B], was
subsequently subjected to testing, The fotlowing was observed during
concuct of this program,

a. Incorrect Valve Assembly -- Examination found an off.center
Tnéuvating wasner .eag¢§ in the Yand Detween the pressure housing
and the lower zase of the reed switch housing, This prevented
pressure from the assembly nut baing tranemitted to the boriom of
the tatengid housing end the lower D-ring sea). The misalignment

was cuyvacted,

b, Significant Missing parts -- The deliyered valves lacked D-ring
Seals on DOEN valve and [6]. [In addition, rubtber grommets
protecting the solenoid lesds from chafing by the housing were
missing om valves [17] and [18]. The missing CO-rings were
replaced,

e ———————

* For canvenience, these valves will be subsequently identified only by the

serial number in square brackets, «tz, [17].



€. Limit Switeh Valee Position Indicator Fablures

d. Valve Failed to Open -- About 753 through the setsmic test,
valve L5J Talled En open dug to an electrical shurt in the
solenotd Teads, which welded together at a point about l-in. from
the solenotd, On disassembly, the solenoid was observed to he

freg to move in al) directtons.

The lead wires of the other valve tested [18) were also damaged o
the extent of exposing the conmductors, but they had not as yot
Come 1nto contact efther with vach other or with the housing,
where the grommet was missing.

€. Valve Failed to Close -~ Although valve [18) was std)) operating
eiecirlcatily ok termination of the test, it was uneble to seat
properiy in the closed position because the soft seat ring had
::arted to come out uf 1ts retention groove in the end of the
plunger.

The safety significince of these defects 1s, of course, dependent on the
particular usage of the valves. They are employed inm two Importdnt
}og?t1uns in the Palo Verde reactors, The serviee applications are as
OfiowsS:

The Safely Injection Tank (S17) Vent Valve i3 2 ong-inch made) of the
subject valves.

The Pressurtzer Auxtliary Spray valve is a two-inch model of the
subjevt velves,

C-E believes that the patential safety significance ean be summarized as
follows:

Fatlure of the SIT Vent valve does not present a significant safety
hazard becayse shotdown and depressUrization ean be dccomplished
without ft. Reroval of 4 SIT from service for repair is also
permitied by the technical specifications.

Faillure of the Pressurizer Auxt)igry Spray Valves could present a
significant safevy hazard hecayse, in the Palo Ver £1gn, these
valves play a vital role in the principal path to cold shutdown for
accident sitvarions Involving extended loss of off-site power,

The date on which the informatton of such defect or failure to comply was
obtained.

Testing of the subject valves was terminated on or about September a2,
1392 and a review for potential) safety hazards instituted, The
evaluation was completed on Kovember &, 1982, eoncluding thar 8 rdefect
nay etist,

In the case 2f a basic component which contains 3 defect or faiis to
comply, the number and Jocation of adl such companents in use at,
supplied for, or being supplied for one or more fa lities or dctivitiee
subjecs to th> regulations in this psrct.



7.

8.

Table 1 provides informacfon pertaining ta the aurder and locarion of
Target Rock Model 770-001 and Model 77?-003 valves supplied Ly C-F,
Other model number Targer Rock solenotd sctuited valves have been
supplies dy C-E for a varfety of applications, but are not the subject
of this report. This |s because C-E does not have suffictient
information at this Lime to determine that the reported defect can be
eatropolated tu these valyes,

The corrective acxion which has heen, i3 helng, or wil) be taren, the name
of the fndividual or organization responsible for the ackion end the length
of time that has been or will be taken to complete the astion,

Appropriste correcsive actions including potentia} modificarions of
the valve design are belng tansidered by C-€ in conslaration with
Targer Rock, Ko schedule for implementation of corrective actions has
been estaditshed at tnis time.

Any 2ction related to the defect or failure ta comply about the factiity,
activity, or basic component that has been, is being, oe will bhe given ta
purchaters or licensess.

See Attached C-E Infobulletin B2-11, dated Woverbur 9, 1982,



TABLE 1
LOCATION OF TESTED TARGET ROCK SOLENOID VALVES N C-E PLANTS

PROJECT vy TAG KO, SHIE SAFETY CLASS MODEL ¢0.

Palo Verde 1| 8 $1-605, €06 1° 2 77L-001
607, 608
613, 623
633, 643
Palo Verde 1 2 (H-203, 206 2¢ 1 77L-003
Pelo Verde 2 8 51-60%, 606 1° < 77L-001
§07, 608
8§11, #A23
633, 643

(H-203, 208 2" i 77L-003

Y

Pala Verde 2

S1-606, 6060 1 2 770-001
607, 608
613, 622
633, 643

Palu Verde 3 2 CH-203, 205% 27 1 77L-003

w0

Palo Verde 3

NpLe:

1. Palp Verde 3 valves, Tag Nos. 51606 and CH~Z03 ave presently being
quatification tested at C-E.
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AN ADVIZORY CONCERNING A TECHNICAL DEVELOVMENT RELAYED TO THE
APPLICATION OR OPERATION OF NUCLPFAR PLANT EQUIPMENT SUPFLIED BY
COMEURTION INGINERRING. November §, 15982

. TARGET POCX SQLENDID VALUE
! R yigan

ntraduction: This Sulletin 1x 20 ddvise uzilities of amamnl fes nbsevved durtng-
quaiitication tasting of Targat Rock selencid agtuged-velves pe=formed by fomsustion
Engtreering. C-£ has reported this information o the ARC under 10CFRRL.

Discussion: C-€ was requestad by a utility customer to perform quatifieation wsting of
cortain Target Rgck 1Qlemoid valves 0 upgride them o the requirecenty of WRLL-02E8.
For the qualtfieation prugram two Target Rock mudet 770001 one~dnch valvas and two Target
Rock modal 771003 tvaeinch valves wera recedived by £+8, and one 0f exenh modet valve vas
subspquently tasted. Tha major commangnts gf the pragraa invoived frradtarion eaposure 1
an sssoulates 80 megarads, thermai aging at 260°F for 638 houra, mechanical eyeiing,
vibrational aging to represent normadl service, seismic mﬂn?, dnd finsl.y testing In 3
simulated LOCA envirenmant. Stmilar valves had been pravicusly gualified-hy Target Rock
for trradtaticn, aging and seissric vidbrution ynder 1EEE-123-1974 {1EEE Trial.yuse Standard,
General Gufda for Qualifying Class 1 Electrical Fouipment} and 1EEE-J44-197% (IEIE Guide
for Seismic Qualitication of Llass 1 Electrical fquipment).

During the NMEC.OULEE gqualificatica. testing at &-&, ¢ acwer af dnomxites svure fdentified In
thess tlies. The tasting was finally Jistontinued when both teet sglves faited to function
for diffyrent reasony during the selsmrie tysts. The anomalfes and fatlures noted during the
teating included tncorrest valve assemdly a8 reckived, missing parss a8 received, failure oF
valye position {ndicator Herft switehes during taating, fatlure of & valve %0 open on demzno
as a reault of 12lenoid lead sherving from vidration induced wear, and fatlure of 2 valve o
fully close when de-energized due 3 & seat mmtfunction.

In appraising the cafety simnificinee of the ohserved predlemns, C.f has considered the
vitratory carmge of e 10lenuid as a comomn made Qf fai1lure which, in & satlsmic event, <aul<
putentially disahle several recundant valyes at qne time. Although the mdel 770-001 valve
fatled dug 20 & dispiacad seat in the teismic test, avidence of 10lemid lead wire damage was
noted, ostansibly for the $2ma ressons ay those that led to the electricalt shorting of the
=41 J7L-003 @alve solencig., C-€ belfeves that assQrance of wperabitity of some Of these
vaives I8 vary mpurtant in the Jystem 20 destgn since they play 3 vitad role 10 achisving
eald shytsown during events involving exterdied lo2a- of off-site power.

Qeromegndeyicn: (- recostends thgt ytititles canslder & raview of jafery releted sysiems
wiich incorparate Targel ROck 20lewid valves and that, {f necessary, such valves le
inspected &n & schadyule consistent with plant operstions ta verify thelr consistency with
the manufezturers drawings. Utilities tshoyld alsa constder Increasing the frequency of
surveiNanee testing of Target Rock snlenntd valves Installed In safety systems. untit
appropriate corrective actions are evaluated, (-8, n consuitatian with Target Rock, is
eviluating patgntial modifications to medely 77L-00) dand 770-003 valves.

fooidesbility: Target Rock model 77L-001 amed 770-003 20lencid valves have besn supptied

Ey C-t Tor usa In the safety Injection tamk vant gystem and the peaszurizer cuxillary spray
system:at Pele.Verde Unity ), 2 and 3. Qther model Targat Ruek $0Yer0id valves have Yeen .
supplied Ly -8 for use in 3 auzber of safety and nometafety applleatvions in various plants,

THE INPURMATION CORYANED 1 THIE ERANESA NS (NFDBLULLETIN B PROVIDED DY E 8. VA DENRTwE TERME 05
Tl NUCLPAR BIRAARYPS g A D OTIM SUNIDAST- VLT wE AMRLCope® JLIAY S O WHIFF TN ITUR ORT AN
ISATION. A8 A RAEEULTY, AND S14CE CPERATION OF YOUR #LANY 15 COMPLITERLY wiiTHIA YOURM CLOANTROR 29D
RESPOMNSIBILISY. AND INVOLVES MaANY FAZTOAS NDY WITHIN SE 2 AANSWLEDCR, 18 (s DR AT DN AIAY B
LUTILIZED ONRY WiTH THE UNIDRETANDING Twat Cf MaAKES ND WARRMANTIES OA mEJAIZIATATIONA
CUPRESAED OM ML D . INCLUDING THE W kRaNT R UF FPAAIRS TR APOAT EURLARIPLSFDSR R LIFHEHINT ~
ARLITY WITH RESPERY TO Tws ACCORALY, COMFLETENESS ON USIP U nT28 OF THE A3 0RAMAT DN CONTAINYD
g ToS QULLEYIN, AND THAT CE DECLAMS, AlD YU ABZUME, 200 3'af 3 T N AEDLIOENCE UR DIHIPYIER
A ARSIULY DN YOUR VAS OF 7o e DAMATIDN.

L. & 00 eapmaaas AR 000



