SSUP

N\

SWE'4 Positioroa sideall pressure was that
installed cable was acceptable, and the e-going
evaluation waol d provide documealstion to verif
it's adeguacy. For this reaon,-a SW test was
conducted at TVA's Central Labrtotories titled,
"Cable Sidevall Bearln Pressure Test." The
objective of the test was to determine the maxim
possi bl e on cable pulls without cable



The Intustry considered sidevall pressure as the
I'taitnug-tactor for cable pullin activities,

therefore, the SUP resolution vill also 4eteraiue
the resolution to NPT.

inuimmlen adius

nBR concerns were actively being *viuated by DN
During the period of February 28 through April 15,
1985, TVA's Nuclear Safety Review Staff conducted on
investigation ,t Watts Bar Nuclear Plant in regards
to the adequacy of cable installation and



shielded shl*evMias bei neal i t ed sparately.

: : aEAfn-al report Providing ac sve detaiel;

2.3.1.2

results,_ conclusions, and roea .SOtoas.usot
yet available for review.

SUW. T, 3B3 issues WEre to remain ope"::til
lilt ~ fimal response to glpstions 174sied in MSK8

Site Specific
The mar bissues i the cable palli subsection
were 51 n.d NM .- The majority of the

SW
co ceras this subsection dealt with one e these
three sAbissus. All three subitsies had be
I deatifilesl previously MB report 1-85-04
AC aresult of thei reco ndatites "de In this
report, Don was #valuating all tkree subiesses for
all sites. The actions takes were described 1~ more
detail inthe enerit, portion of the cable polling
subsection (section 2.3.1.1).  owever., specific
cases were sumarised bel ow.

"aom concerns gave specific locations where NBU

Ioroblems were preseat. The areas mentioned were
ocated and exmined. In neither case were problems

ickedttified, «trasath ot cphcerrisl wer ¢ Inotv Reri pied a



chok*rs. The use of steel chokers was verified in
Interviews. HNoever, the stated purpose for their

use was to prevent injuring personne itf a
break rope snapped i na nechanically assisted
pull.  The use of steel chokers for safety purposes

was verified i nthe investigation conducted due
to NSRS report |18S-467, 466, 568, 573, 518,

575-VBN.  Existence of abuse was verified inan
i nvestigation connected with pulling the unit 1



the issue was undertaken. nhe rest or the concerns
i nthe NPT area were so vague that a meani ngf ul
evaluation was impossible. Novever; their solutiun
was tied to the DNB eval uation of SUP probl ens

whi ch was described further insection 2.3.1.1.
These concerns were factual and presented a problem
but corrective action for the problemwas initiated
before the evaluation of the issue was undertaken.



raccuai. . ine rest or thle concerns in the pooi
work section dealt vith a management emphasis

quantity over quality or were so vague that a
meaningful evaluation was impossible. The qui
over quality issue was verified in

interviews with inspectors and el ectricians.
An exanple was cited by inspectors who were
required to watch sinultaneous pulls. They
had essentially verified the correct type
cable was being pulled and that the ends went
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2.3L1.2., Site Specific - UBN (continue-_

-to the correct |ocations. 6oth areas had
-Beprobilech: touSUB orokleits vestineviiglitathtod.

by -ME. Thfs effobt mas, dencibea fTrth

befort & ecl ov concerns ihiluttiona
of the-issue was undertakinb.

S bi' were,,nt o tically.- h

-ttt s .= 7w bEonceSey | or lack of. tha t

it fric, draijgs‘ innkk  StiPeal

red e eolZGenrd)Congtruction Specificatioa 638

did,irveal that S alculatias were not a,

reguiremeat uuntia  otuywer 20, 1%85 with

Specification Revision Notice S 4-3%6 Th

absence of a SWP chiculation relafrelat 4 __Iso

+° ’)+| J+ - +
PR R R B R " ) I+ € i [V m + - +. + . ] ' ""m

Wlth it presonnel mvolved vlthtls issue revea

'fﬁ;: ++ 1A A @%@lﬂggam el been, gtr{ﬂ Qéﬁtgﬁbw?lg' Iror|I o

et g - e cglégl ectlH@groquemuc dU”’eor’?;E There ap, : L 8F0 T
o wermeeenn C [ owever as§ SR
Ot R ) oneratve gt%j ot e, g edl g 7! ~nm

%Ié%ov% ?] %ndUCt% pr ormegh(teﬁeW%E?de of

calculation. from these sketches. Twelve of these
"t +Sve -conduttsdesere tlesh «the thiee obricet aegentance,
criteria) contained cables whose SWP valuesihed boea
exceeded. DNS had determiui from Energ Power
Research Institute (VPRI) report £L-3333 thatTVA's
SUP values were four to five ttms too
conservative. ASUP test was developed to determine
actual SUP values. This test-and later developments
were described in section 2.3.1.1.
The subissue was factual and identified a problem,
but worrective action for the problem was initiated
before the evaluation of the issue was undertaken.
o - Seven concerns dealt with overfilled conduit.  UBN
NCR 6609 had been generated when specific instances
of conduit overfill were discovered. | nthe course
of dispositioning this NCR DNS discovered the cable
outside diameters used by Vatts Bar gngineering
Project (UBWP) i ntheir conduit fill progrma were
not suditable. S 8n|f|cant Condition Report (SCRs)
WONSEBBSS9 and 8590 were generated as aresult.



Sleport

ecessary,, b

ediiti'in e inc f
Ince porate nto-th?.icofiihiit ilh progbriam. “zh DME

'prtogram-te abtyeiseubie * ta “"ctaai e

ad d 2ekig™ 9ahenk _

e wenrcrathe eafdl Its
hee altbon sWii s the ﬁh hlp t of
nota cThrsSpVaI urti onc et o t kd
aprobles helh of temporary«ca fca,le t hbl
IcBilntforaebl or ackeat t\oz= fpeede) cS

tin an itiatiamonducted due to Alle atton
it 69 uSt

&Bﬁg to haea@é&?%mpéete‘th Weﬁ’fbﬂRF’“q/r (Were non-62

_ cogchble o ofj the ice cblondenser air heawri ins unit

1515 wssil pn pnig ee—-nt

Ak-24 t. aop cep0| I N fCtnI u
et Lot st O 8 Bl 0 ©
S edpray cables dtill in use

placoOem.adbil eonrat Alteration Coutrolpob  ri

N55-1 WEOSTIE opv BRAIG & &cketedcabie
iemroprta cales,  This subissue als tactual

theproblenswas altitesl  befort he heevaluation of
th ~ Subissuoe undertako. twas

There was one subissue, which dealt with the use of,
an improper cable lubricant on asbestos

cables. The use of Yelow 77 14t improper cabl
lubricant for asbestos jacketed cable) was verified
in an investigation conducted due to Allegation
Report 1-80. The only asbestos jacketed tables
faond to have been pulledrwith Yellow 77 were non-QA
cables for the Ice condenser air handling unit
backdraft damper controls. The calilesl repulled
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2.3.1.2 Site Specific - UBN (continued)

using the proper tpe cable lubri ant. Thisijubissue
was fictial anddti  fieid a problem, but corrective
-attion for the problei w s initiated before the
@valuation of the subissue was undertaken.

t 'h same - ratiain
(0 subissue reported pullike improperly. | -.d
cableu to the 480 receptaclis in-the Additional
.Diesl Geneator i and that en th poble

in-s | ncoaedeneestisEpervisor told
to | Porelt. A n -l it th Dbl e
revedled there ias aproblem vith the ireui z to

the 46 rcpjtacles in the Additonil m ieWoo
Generator Blldunhs whn ciadbl eemUpostilou4
acceptable by DNS in a demnstrition.ihis

which in no way resenml ed the coAftiurationlu in&
plan. The same s uation was-found to have eisted
laother areas in the plant Miterviews oithDrC
Spersonne. In these situations a sader -o0e ie
had been spliced to thei bles and these small er
cables were connected to t uh receptacles.
In reration to the secotd portion of the cocern,
the engiti  er was asked | ws told to ignore
the problem. The supervisor had indeed sai dt Afis,
- but the eai aeer had coatinued investigatingthe
2)roblem. Tb subissuie was factual and presnted a
probls ftoimich corrective action had been; or
was being, taken as a result of stealuatio.i

AconCrn .at wth Inpoptily upport$Nucl ear

I nstrunentation System (.(\8)8ab3l o. ok

design drawings did-ndicg< | - unuspportid

Bistance between the rael bwi th itaMles xited

to the detectors. A literviewvit. -a0 inghouae
engineer verified that the cables wereir 4ltadled as
required by Westinghouse design. ti e concera a. -y

factually accurate, but what it described was ot a.'-
problem (i.e., not a condition requiring corrective'
action).

Two concerns were eval uated which dealt with

i nadequately cleaned conduit. No interview ever
revealed a problemw th rocks or water inconduit
during acable pull. Al individuals enphasized
that conduits were required to be cleaned before the
first cable was pulled through the conduit. The
concerns were not factual.



where there were individal concerks 1 nAn area, th
conc  Serelsot evaluted on a catse-by-cese
basis. Instead the-ari. was eval uated.

SUP sad HP siubissui were detrminied to be
ftaictual and iclerhified a o trietiy
acti6ii for the problevtgA inittitd before th
v'aluation of the s-bissui. was un ertiki SRS

progrsam (applicabtle 'toi SQN) ws inad6acteo to
accopl i -h.able pull cti itieSA ht

| nproper inastillition of' cable could po6t ati..fly
I nvt;:lll idate the-enviroieatal quaiification' ofthe
cable.

DNE was actively evaluating SIUP sice the in ustr
considered SWP as the limtini actor.eA sal ti ba
O sSixteen worst-pase. conwauts was made bt |

desi gner who hadbeek itwolved with the dsig» of
most of the conduits inthei Antli rtButildi.
conduit co uraeins re tabulated. soeene
sketches were drawn, and cable pult cards Vero
obtained for SW calculatioi. Thp final ,
calculation for each pull diroction was not Yot
availabl1for review.

SCRM SONSt 529 was generated to document condut .
overfill of 55 conduits (considered as part cif the
SW and MPT subissues). The SCR 'as dispositioned
use-as-is. The reason 8!ven for this was that
exceeding conduit till did not constitute a
failure - it was a violation of values given to
Elrevent damage to cable during installation. _
owever, itwas later discovered that cable outride
diameters used in the cable till program were not
auditable. Now val ues were being Incorporated iato
the conduit till progra to determine it there were
any problem conduits. NCRs will be written on any
condui ts where SUP val ues may have been exceeded.
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The  IB&bissue wes detirmied to be factual ad4d
identified a problemi, bt corrective action far the
problewas. intiated before the ivauatibri of. ti

s bissue.vas undertaken. A review olf RS rf.por
[-85-06-BMN revealedithat a conprehensiierevi ew of
cable bend radius issues from 1979 through 1985

identifidn@ﬂ] %ga%iglggreogt wﬁtlatu%/ lnﬁ(gjeue
-app-ecabilit to SQ.  The lectrcltt] insifiriin.
Branch Was conducting ai udy to deternine t|' _
effects of the wo st'cise beads to whith acib e i ad

or could have been sabjected. Prelimnary
conDasions of thle study indicated that-the

-worst-cTse bend did not reduc the cables available

elongation properties bel ow that required. forit to

.perfor it's safety-related function. Final

recowndattons were to be formulated which, Pi
necessary.i may include cable testing, surveillance
inspections or rework, or replaceneit of the cablb
in estio.

The SQN concern which delt with ezepsive Rpifor
Conas conueetors was factual. A Co-ictie MAtion

Riport (CAR) had been ilitiated and all unacceptable
coanectors "had been reworked.

The subi ssue which dealt with inpropr wiring to
480-volt receptaciles was not factual at SQL The
receptacles at SQX were rated to be used with three
conductor number 2 American Wic. Galg (AVG) vire
and were acceptable based upon a valkthrough, review
of the 'anufacturer's catalog and through
discussions with an Bletrical aintenance engineer.

The subissue 4iling with M'S cables which was
determined eneric to SQN through theuBN evaluation
was not factual at SQR The design of the system
was different betwu n SQN and WB. The SON
orientation did not have the large distances found
between th raceway and the detectors as specified
in the enployet concera.

One subissue dealt with improper routing of cable.
The evaluation concentrated on permanent cables
because the problem with temporary cables at WBN
was associated with construction activities.
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sprogro Were not auditable. This probleis w t
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Site Specific - SQ (continued)

Based upon interviewswith tw Rodificatioms . ~-"=-~
engineers and field observationi, tei conc, .,

found fa tal  sad presenatid a problem forii h:it Loy
corrective action had been, or was being, t.iken as t
a result-of an evauation.

st.  Bfilrcitie . RPM - C

— v
The cable pulling conceras at B war* divided into T .
four sies: PT andSWIMBIR, 480-volt-receptcles,

onfli e roautn. - cept in those cases he

there were individual concerns In an are, t he ——
concerns were not evaluatid on :eas-by-cals .
basis. Instead, the area was evaluattd. :.t.

SSW and HPT issues were determined to be factual and

.identified a probl m but corrective action.or the ) J

prom ea was initiated before the evaluation of the

subi ssues wasB undertaken. The cal cul ation of ,C
sidewall pressure was not addressid in Construction "
Specification 0-4, and 0-3 did not linit themn . abeov

of doegrees of bend in coadut runs between pul | -
points. SCR BFNhbB8631 reportes that sufficienta -
Installation guidance was not given to ensure that

the sidewall pressure of cables was not exceeded. J

SThe cabl e outside diameters used i nthe conduit fil

associ ated with the SP subissue. The new val ues
were being added to the conduit fill proran to.
determine it there were an problemconduits. NCRs
will be witten on any conduits wheret SWvalues nay
have been exceeded.

Final resolution of the SWsubissue was to depend
on DNE's ongoing evaluation and final report as
di scussed i nprevious sections of this report.

Sthe nB subi ssue was determined to be factual.

SCR BFNEBB8634 was written because Construction
Specification 0-4 did not provide installation
guidance to ensure that cables were installed

w thout violating cable manufacturer's limtations
on cable bend radius. An onaoing eval uation by the
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mectrical Enlineering Branch (ueatished i nprevlbus
sections of this. rep((l)rt as t(g cFeterl t P

eeU~iO-'..to the Mr jssue. Final recobeiation’
were to be f6rtulatiaich, if ncessa Y,y

rinclude cable telti4 sr:dfl aen inspections or
revork -r replacement of cable in question.

subts.ue- +eiib" hh dmproper virint
48,0volt reecepttles was not eiefld at U m-I.
Opo-. ulktbrough aid -jjirof th
msifitut r's catald ifoesl . , the reciptacles
S re ettaied to be proply instaled.

0

SOnie dalt wibissugoropr routing of i:blie .8.
a"-ed Jupon atreview of Discrepancy eport (DR)
FDIR--0120, -cables Old be found rulning outside

table trayr at BF3 and the coacert wai verified.
$hi cables were dispositiond usie-as-is.

Sit, Specific - bLM.

The cbl pullnig concerns at Bi wr divided into
our areas: NPT and SU, 13l, 4---volt
rncenptacle, and cable routings . bzcept i those
cases where theri werd dii idval Concerns in an
are;, th coacens were not evaluated on a
ceshy-«tas basis. lastead tbhe ari was *valhted.

SW and eFSblstli were dertetmind to bei

dual and I datitied aproblem but correctist
Sction for th pribl s atinitiated before  the
Svdutis of the sabtuses wie n'dertaken. Problem
Sle-ntitt.1e.on  iRpart PIR BILUBSSi reported that
ig lculatitons wre ot considered In the dCliig
1 eroeand Construction Specificatio @338
4111 on 5Bdid -not address SW

Inrelation to th NPT subiss.- 1C2987. Revision 0,
was rieviewd. It was writie to refort that

cablti installid frarw October 14 1983 until

-arch 1, 1914. -irl installed and acceptd by

Qaalit Control without asing the new break rope
requirements as given in General Construction

Sed
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Site SpDCiCle - BLu (conalttaiu

SSpecification 6-36 (SMI-G-352).  Cable pulled
during this priod was spl to determine it cable
damage had occurred and so forter problems were
identified. The CR was closed on February 20, 1986.

DIE was actively evaluating SP and HPT subisues
cansed by inadequate procedares for cable pulling
and inadequate control over condutit overfill

Actions bei ng taken were srmarized in Gteneric
Section 2.3.1.1. Final resoltion was to depend on
UDK' oangoing evalaitleo and final report. At the
writiag of this report, dats had not bea collected
f(t)r BtLHe specifics on worst-oeae condu arrangements
a .

The BR issue was determined to be factual at UBL
based upon program inadequaci es identified in i M5
report 1-845-0644-M. A uemorandum was issoad hy
W. S. Raughley (155) on September 2, 1986, which
provided direction to each project for steps
necessary to resolve Bllonocen for Classii
installations. At the writing of this report. the
MBR problem had not been resolved. B's ongoing
evalurtion was responsible for providing a
resolution to the problem. final reocemandatior.s
were to be formlated which, if necessary. m
includt cable testig, survellleanc tnspectioBn or
rework, or replmaceo @t cible ia iuestion.

The sabi ssue which dealt with ioproper wiring of
80-volt receptacl e* was not factual at 58M.~ The
receptacl es mwe observed to be iredw tthree
conductorea oer.2 A wire spliced to a cialler
wire before trnminattion Based pon a walkthrough
and aredvie of TA drwting nomber 861740-10-33
the receptacles were determned to be properly
installed.

The issue raised by the concerns for cabl e routing
was factual since problems with cable routing wern
documented.  owever, these were isolated instances
and had boon addressed prior to the evaluation.
These included NC *97S. Revision 0, which was
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$2.3.1.5 Site Specific - B (cotined)

written because cable was not routed proprlyit. th*
point where the cable transitiont ftro a codvivto
a cable tray. The CR was issued on Agust 12 996,
and had not been closed out. ICR 1249 Ws a so
witten due to iproper cable routi ngi frenaci bl e
tray to a conduit. The cdle was pulled back  d
according twadlledouting, sad the NR

SProcedurea for routing cable was rtveiwd ant
deternined to he adequate.

-7.3.2 Splicing
2.3.2.1 Ceneric

2.3.2.2 Site Specific - W

One of the splicing concerns gave aspecifi
Satance of cable splicieg <Ksthee placisi the
Ssplice ian edsit. The test cart we obtained o
24-3V1-7229 (the cable questined i the cosnera)
This card and a iatervime with the respeaoible
Blectrical Ingisan as Uilt (350? enainer

pi aci tedheplice t nboadulet. A-"ei ot
Standrrd Draipon SD4-e.. $t ote A ma *drwieo
S15110-3, Revisio IS, rvealed that glitd tww
atOened in ceodul ts. Tth coer W revmd fiw
the fitttingi d thesplie was loated. It Was in
the condalet as al | wed by procedure. Trhe foetr
wa factually accurate but wat it described w
not a problem (i..,  net a conditiones relritg
corrective action). Toere were three othaT cocers
| athe subissue of splices in csoadtt Aboe
descriptions were so vvaige that a leantitful

etl aetion was impossible. It ws podibld  that the
cos rn*d nldisvidul ws confused about the
acctptability of splictes i condulets as dits66eer
with cable 2-3V-31-7229.  Proceduraly (SD-Itl.S 3
and 12.5.6) a splice was not allowed In a conduit
or cable tray. However, the only technical
consideration noted was that the plic* was not
easily accessible if aproblem devel oped with it.
These concerns were not factual .
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2.3.2.2 Site Specific - WD (conisoed)

OVe of the conceras deall with electriieas ho we

hired to specifically pertors splicesubhich' a work

that they were aot traisedfot. Aa e iple wats-g*eu

| owai ck one of the splices peiforma by thse
electricians bad failed theMith potketial t st.e

The concerned individuak-heleved that the Lpoftti al
test ue ht mise more of th btd splices. The

specific example gives was not veiri.d. Theem , 2
iadivid, in M on QC Werel _

possibil.tj, the high potetial thst assi

unacceptabl e, the test would catch it., The re

al so questioned about hiring electricians to
specifically erfrmsplices. They stated m
electrcias bad not be hiredto peform pi

jobs. The concern was not factal.

A concern was evaluated that the CMdlaifstlatse a
splicing problemat VAN but the. contered iuvid a did
nsot kn ~ of say eorretieacti mwhicih Vd sorned as a
result of thisiaestigatio. The MC CQOpes stms | o
was rviewed. so op itis wers aoted 4 | phtia
other than thoseld listed i nthe est paregrag . Any

corrSecivtdi ctio, ith secessalry, oS.t b.
CopleQe. *teconcernwas not factal.

MEOT the genrie splicintg te*rws wastied to the
Sresolutio of tfi.v IrC. The oncer delt with
Siproper splicing ard splice lecumetattlo. Cb
6208 and 62 wOre corncerd teith satfty-relate
itples tloharh eavirotmats Chih wre aa mad in
accordance with Stundard Drawit D0-172.5.7-1.

ework of the splicesw to be performed tder W
MRf -1 (ult 18 .RGO0A (A at2). Mt hel

wor kpl an was conplete.  CR 6536 WS wvritta because
600. volt connectors wre listed i ssite procedures
to be usted in6.9-~ splices. Work 0a this nl was
to be performed under W 536-1 which was noat et
conplete. NRI 6623 nd 6774 stated that cable
splices and termnations nade before Decenber 2
1985 did not met current reqirenents as specified
I nDM's Standard Drawi ngs. General Construction
Specification 6-3,8 and the nmuastacturer's
application guide. These OCRs were dispositioned
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Site SpeCific - WB (continued)

Site Specific - SN

leanttieta p
problem was in the
concern was un

WeN ICEs 6208. 6224, 6536, 6623, and 6774 were also
*valated at QN In relstion to a general splicing
concern. CRI 6208 and 6224 were evaluated together
because they dealt with the sam subject. These
INCs were generic to SQ and correctye action had
been carried out by ONP. | nan aiterview with the
person in charge of the xperience Review Program,

It was revealed that *Il splices inquestion had
been inspected and corrections had ben made as.
required. This documentation had been sent to the
Environmental Qualification Project to becone a part
of the EQ binder. These NCRs were closed on the SQN
site. NCR 6536 was not applicable to SON because
the Thomas and otts 54500 series connectors had n~.
been used on 6.9KV splices. As stated it section
2.3.2.2, eNCr 6623 and 6774 were dispoeationed



2.3.2.3 Site Specific - SQX (continued)

use-as-is by DNS. The concern was factual and
identified a problem but corrective action for the

problem wasinitiated before the eval uation of the
oncern was undert aken.

2.3.2.4- Site-speciric - BFN

- UBN CRs6208. 6224, 6536, 6623, and 6774 were also
evaluatedatB  on the subject of poor splicin
practicei. NCR 6536 was notntoud tl-'b applicable
to BFP based ea the fact that WAI-13 (the CF1
procedure for installing cable) listed the. correct

- _butt splice gg t.-rs for 0 through 600-volt and

» =7 80T through"15,000-volt applications. NCRs 6623 and
6774 were deemd non-generic because of the tact
that FN wMas c€omitted to General Construction
Specification G-4, not -38 until after Deceber 2,

2at3ia. flood level existed at i- This probleg

vas being hastled by SCR BFNQP8501. Discussions

with  QF eonineers revealed that they were comitted
to perform ealkdowns on all cable termination

splices for all safety-rolated equipment. The concern
was factual "hdidenotfied ptblem,, but

corrective action for the problem was initiated before
the evaluation of the concern was undertaken.

2.3.-25. Site Specific - BLW

UBI NCRs 6208, £224, 6536, 6623, and 6774 were
evaluated at ILN on the subject of poor splicing
practices, NCR 6536 vs not generic to BLl since
Thomas and Betts connectors were Nt used at BLN.
The problems identified because of NCks U408, 6224,
6623, and 6774 were not applicable to BLN since the
splices had already been reworked by way of BLN NCR
2494.  This NCR reported that the shin i nRaychem
type NPKV-2-14 Kits was being omitted when the
Raychem sl eeve was being used as the lug and bolt
cover sleeve. Al Class 1l installations using
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2.3.2.4 Site Specific - B (continued)

NPKV-2-14 splice Kkits in harsh environments were
reworked to the proper configuration. Splices in
[1*  tnronments were determined by EQPPto be

acceptabl e without a shinm.

2.3.3 Cable Terminations

S2.33.1

2.3.3.2

Generic

See sections 2.3.3.2, 2.3.3.3. 2.3.34, in 2335
tor details of the conclusions reached at each siti
So 8CR BB538537.

Site Specific -S B

One subissue dealt with non-electricians terminating
cables. Two reports (MSRS report 1-8544S-BM  and
theiRT report written for 81-85-148-001,
-1-85-474-001, and IN-8S-705-001) were reviewed
relative to this area. In both reports, instances

- of non-electricians perforin electrical tasks were

discovered. The practice was stopped in DC.

SSubourneymen were no longer used in DII, and

provisions had been made to inform subjourneymen of
the limits of their duties if they ever return.

The OP response gave the checks prepent inthe
systemto ensure substandar4work was detected. °In
both reports, it wa impossible to determine which
work had been perforned by unqualified personnel.
However, it was determned that i f the work was
performed on safety-related equipnent itwoul d have
been verified by a QC inspector, the concern was
factual and identified a problem, but corrective
action for the problemwas initiated before the
eval uation of the concern was undertaken.

One of the concerns inthis issue naned a specific
junction box which was a source of bent lug and W 5’
problems. The junction box (1918) was located in
the unit 2 Accumul ator Room Number 4. Problens with
bent lugs were verified. The junction box installed
inthe field was found to be smaller than the box
DNE had specified. The box was replaced with a

| arger box on WP FRO63B-Z. The workpl an was craft
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2’480 sife- BRI E - UBN (cantinued)

-complete and was on hold for inspection. The concern

Swas factual and presented a problemfor which i
correcthir  action had been, or was being, takenas
aresult of an evaluation.

The mierob-liit switches specified i none of the

ten ination concerns was |ocated. The concecei was
with violations of HBR to ta i1 ktions

Mg 6n the back of the tersmation slips -ioa

approximately two tines thi value obtiued afte

calclUationi usiing 47A80 (the Tik dkraing which
-gave actual cable outside diaetetrs for vithios _

types of cable). Therefore, the R of iih t al h4di
S cables was acceptable. The concern was not factual.

* Three concerns reported a | ack of aegg.r and

continuity tests inthe cable installation prcess.
S Areviewof site docuents reveled that i nONP, the

Ssgger and continuity tests were-perform by QCif
the cables were safety-related.+ CQhewiis, the
tests were performed by the craft. InDEC t.
freger test was-deleted fro site procedures on
Nay 1, 1984, due to the fact that Institute of
Electrical and Electronics Engineers (IEBS) Standard
690- 1984 did provide for functional testing as an
alternative t thd8 gger test Presently, QC
performs continuity tests for safety-related
cables. It was possible that the concerned
individual was not aware that the egger test bad
been deleted as a requirenment for safety-related
cables. Non-QA cables were handl ed under SOP-14.
This procedure required the engineer to performa
maeger test. This was not being done as verified in
interviews with former EI0 engineers. The concerns
were found factual and presented a problemfor which
corrective action had been, or was being, taken as
aresult of an evaluation.

One concern dealt with recrinping a lug. General
Construction Specification 0-38 reveal ed that
recrinping was allowed as long as: 1) the
orientation of the recrinp was the sae, 2) the
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e c- (contiBled)

¢'im tool as ca-ibated ad 3)the rcri  wis
compared to ai)roperly pj ef ored C”Tp lit ts ao
trus,:that the cridp 1as &part of thi 16" ti6a
criteria oi ty-relatid cibles. e c.oncit

was factuall y accurate.. but what it described, Os

not a probl s (i.., not-i condition requiring.
corrective a iction).

Anather-of the concerns diilt i t h-a probi
bactards ita dee-

| teotdciQ sal'i t oy (9401 setor*ax .

interviewed Sfor i ftiati.on.’'on th - - te* c. i

ondl wai i twas dotermned that 1sts, th

_ ckward& Ceuld be $f thi cables were
terminated tack to back anl thil gs whs ieitill e
such that tley were not luish (SO-B12 .5.7-i :
12.5.5-1 w&e used to illustrat bhow thhe problm:
could occur). e*stated that this was not a
widespread irobles ad that it the lugs weri
installed this way tietirBmintiao wiad be
unacceptable Sto the inspector. the oigera us
not factual.

Four concerti were Identiti*4 which Oealt with the
msalpplicatl on of AIM Ditond grlp Insulated RPI)
lgQs.  These lugs were y be used on sol
conductors.  Thi's problem bad been iedstified; PCR
6076 which i baid di ositioned use-as-is. UM33
report 1-85..101-UB differed with this, As a
result, -Ensginrin ChanPe Notices t(CNs) 5579 and
5880 were writtep to replace or older over these
ligs if they were ied with solid conductors. WP
95879-1 and 2 were reviewed. Thfe workpias d
replaced or soldered over unit | airspplicatiobl of
PAND lugs. The unat 2 work hid not ylt belgua.

There were otheBide issues identified with SRS
report 1-85-101-UB.  The only other issue pertinent
to the lut probli was the revision of all Dn. DNC,
and OMP procedures to prohibit the ueo of PID0 lugs
on solid conductors. All applicable docments

been revised. The concerns ere factual and
identified a problem but corrective action for the
prob..o was initiated before the evaluation of the
concern was undertaken.

Jith
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reogired because the work f4ll under the

jurisdi ctidrwei-3.06-3. The concerns we e
not factual.

Qe of the concerns dealt with six or "sevnadti
Beactor Building feas dbose been | adja
bt not termiated. Ihi. s stiti  in the otirn
that these toamnations had beefd*eca rtd, sad the
doc'm tatioh was | nthe vealt. Tie comce 4a261
Satfan* , . that the |eadts wore wadrn- nlitid It
was verified through an Interviewwith tho
Sreponsible DUC echn.ical Bl ngedig uit (NE)W
inateer that the Uper CoMrtmsnt Coould = anerthi
ontainment Air Retiru Fans had bee balanci.d hi
verified the leads ere terminasted, Visual
observation of the hadswi t chesai n thhe nawCotrol,
Room (INCR)verified that all efour Lweer CdeStr  at
Coolori w e operatnag. |Since the (REO UKca
were listed as not terminateO on the cable ni t ot
son.t , they were not coasidered trthr saince-th
concetliated that the questionable termiationse
wero documented. The other portion of the
concern which dealt with trayed &a0 (4aied leads
was investigated for the Upper Com W ct Coolers.
The dContaianet AiReturia Vans a4 Lover
CompartenAt Cooles were QA tens whose | eadmere

not only examined by the QC Inspector, bhéso by
the enviromental qualification group onsite stice

these tons were 10 CM 50.49 ap*ijcable. The |eads
of Upper Cpartneat Coolers Asad 2i were

raianed.  The braided covering for the bad ws
frayed, but there was so danage to the coaductors.
Aa interviewwith anli Cinspector reveal ed thot the
braided covernla was cut back to apply Rayche
material & He stated that the coeringl  would be
tr!eJd back amstly for a QC inaspctor. Since these
were son-QA cables, the electricians had not
bothered to trimthe covering. This was only a
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- *Soldered

S"2.3.3.2 Site Specific - UBI (contitnYed)

costic. problem.. A review of Standarg Dra
SD-812.5.6 werified.la stet»»D that braidedApe

coverlns over ere tob tmovd to

The concern was not factual.

"electrical traao t Theava..ees  oef

the concerns precluded jattempt to -6
evaluate the concdnls. tbi-e waepesit

program for headlingA ad ac7%4cables. The
non-QA program was covered in S0-14 a #*.r ed
the use of the systemeoni*wr for inspettioa. Th
QA cable tirtlastion program was contained In
WUB-QCI-3.06-3 and required the use of.* QC

i nspector for verlficstilo of cceiptance criterti.
The concerns were not factual.

2.3.3.3 Site Specific - SIX

J.

ghe only gweneric subject inthe spliciang issue dealt
with the al sopplication' O PIDG lugs,

As required by NOW5 report 1 -5 UM aBCR
Bl 38537 (biche was gmeratet as a result of the
1S8 report), a replicxmnt proutv fot PINS less on
solid conductors was4 i d:-eep, -. The wark was
carried ost i Special Nalateasce Instructin
é},-%;.?il?- 25. ork oethe sur 1 supprwessigp
networks bad not bets becaUne the Compliace
S%ctlon had been asked to justity not replacing
-theselugs. The m eOndBr respoesible for
resolving the issue stated reork was required for
all networks on valves i eMAolseids were required
to enegi se to performtheir safety ftectio. It
was rquegited that these hbie did not e*engixs to
perform their safety factleon b roplaced or

over eventually. The coanern was fact ual
and identified a problem, but eorrgetive aties for
the problem was iaitiated before the evaluatien of
Sthe conCern was undrt akes.

The particular cable i nquestion In concern
XX-85027-012 could not be identified from the
information on the t-form The concern wa uwth a
SN unit supervisor wdo cut insulation back frm
termination lugs to make them appear properly

113



2.3.3.3 Site Specific - S (coatie—d)<mWmS

Installed. Since there Was limited latermatlo, tie
UREBORH OPaHmesss forAtMteabibns waitlit te.
Ahis tpe. The ipesios received from all
Interview was that the actl utwad be mpossble

-- to bide erefore the
able coulp be soz-. Tslde tp ottdsaplace

Identifid es discrepadnces. !'e tootsalated

group as set up). Pria to that, the esSamn
L@ sidepect stihet hermmseethess theeo  segdhtord*ilc

termination Ing#. -MW procedures In 0 e Wtes 2976

given, but Vwder litterture am "its specfle a
eisdelestione -ere to be peiftoted. As the

Flu%al%ss()d?(lji' Itnc ms,[tb\i\llsh4 Isolatetd

procedures. tae inet weuisolfate ad the

procedarolivoE ar literatureiea tdOtest so farther

(actioaWas aiM eary. Theasm We et fasteul.
2.3.3.4 Site 3pnife -- usw

ItSRS eport 1S-101-w desribed a (o tion

Sconcnatigf the inlisatieetsof AV P telm a

| oemaeordiets to th nsweterst*e theetefs
wemmaet ntvded to be used witt solid .coa ctar

a result. Maws Aettdelyg valutts the rtioft
sad had identitfed the insteace$ f 1*0l4
tconductor win 9druetd foar ot at e ue the
Blectrical Suter Bill of Naterial. rwterU
evaluation vas required to determine the "tot  of
FPlo lugs *sed with solid eeafteter Wir. MR Ws
in the proess of scheduling alkdews simtilar to
those conducted at Ms sad $ea. TMe oenern wse
factual and identified a prob.lem, bt corrective
ction for the problem was iitiated before the
evaluation of the coneern was undertaken.

1,3
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2.4.2 w

Aother of the eoms dealt with aC imspectr

0 had boo psrusted frw vtwilt *ea e ptall.
This wtialwr lastme as ussed | eatie
U.3.1.2. As rprted prwoleoly. the cable as
crawed the (m at gmral torms were
disciplied. The am aw factual *a idestifie
* proble. bet carstive cits for the proble as

ltutited besere the O  stles of Ithe ecnse
a-nateks.



2.3.4.2

2.3.4.3

2.3.4.4

2.3.4.5

St eitic - M (ceatis)

nant h eem- mrse hewes it S
mepr t sa* @aket st Us

ot the wg~i.4ft Bite eamwat 6*sto Usito
-" asreosest tobotouabatleismgurS

| runl &tilifaetb Mt b Mt

cansed 3n*tes bs Ue' nl
sennse |a tesastst

a g twe maeni S ehanees def tk

1st eW assei t | uas 4* ecr St UwW Is
the c:fisra. , _'$NTtrtp 1977,

addi  c'Y-~s rt o het i4d

W g ¢ theblikaes. ©  rtha '@ $al A

hag ast Wresaoe tois nay¢ pal. a
sttiaw, hrear, meatseer wer satesto |aw
aliptli* sl e Ro Cubhe gl ases
laurvl es ad bles aute towatch Muul tip [.(P
aeof t Us. laswWtdnAs 1le rm sluilt ter.tie
suit 1 baster athin adt eeitost kb ew
¢ |.eth of the sag*' ms Ons bed utate
taltiple Qules at MM ht thin*lav bee
tn Oi ti emr efrifty ae teet ab glo ago
*a rlh tire thathDé at©et tom eot
places. P*oet  stslee Ases at  MUtg
liasoteor to al sue thev  Came pon at
*t*e. the waes-ss factua at ldeatted

w4 iattted betwon Uhe ofi st ewsews

Site Specisic - S

There s as S\hal estl es fotwthis | sme.
Site Spadflte - t

TWhere we so-W vlaties for this les.
Site Spelfie - i

Thwe agsye St eluaetls for ets inO.



aelers " st featudl.

The timreettn sOMs deadt with bWsie
alw a testlee wtlh .ns, thale.
thst bet "asst salmS to dissipate. S

OOwWw) wr NU O lillt O tran% lweeml  the
Vi, "~ oad U le) sable wrle bahed eud a
gpenal by MB. Tho seaterw wit het blide was



« met rhee lcdi™  1TNEWIrCeftls Gamv
nme fatMIl aNd Pmeet |, grlin f.r *bl*
cwectie otlet ha those, orv bem , takes as a
remit of -aowvaltlo.

Aetier of the flrmrettl claee _ reporte that
Vla ¢ cable bok pplied ever la
pleces of trask. As inat low with the tferr

seeoti oper visor of the greup wiue IstepetS the
esotins applleatilo reatloed that cable elealites
was QC hold polat. A revie of I|U-QCP-3.
serifiod that the cables "re repilred to be
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or was

The portion of the SQ0 investigatioa wich dilt

w't tto  use of cable coatins ad their effects on
cable Apacity was factual. New a.paclty tabl es,
wbich were usd to sie cable, were dveloped to
Incorporate the effect#eof Flnmastic. This anB
that all cables pulled*ad coated before the
issuance ot this table wor in question. An

eval uation of as-installed cables was schedul ed.

However, no work had been completed at the ti e the
report was written.

9 f



One of the fireproofing concerns involved breachng
a fire barrier to pull cable without the proper
form. Based on discussions with two cognisant
Roditicetions eaineera and revigw of Discrepancy
Report number Bf-DR-0397, BFN had been using
improper forms to breach fire barriers. Corrective
action had been initiated. All breaching of
electrical fir* barriers was suspended until



A OSN coBncern: decribed an "illegal fish book type
tool used to remove RTY at cable tray peetrations.
Use of this type device was docueted tn CR 4222.
The identified cjble was reeorked. -SLIN  was observed
in the field to currently be using a netal split
conduit type tool with awooden head. The c@cern
was factual, and identified a problens but
Scorrective action' for the problemwas [nitiated
before the evaluation of the concern was undertaken.



Spr ovi si ons

seritation, Site proceaurce (WBN-QCI-3.05,
WN-QCP-3.05, and WBN-QCX-1.36) all had provisions
for protectin cable in this situation. H@wever, a
val kdown of plant areas found oxsaples of cables
which were lying on the floor. It should be
enphasi sed that inboth cases the cables were i nout
of the way areas. Sin& the procedures did have
for protecting cable, the Assistant
Construction Superintendents who performthe
housekeepi ng wal kdowns should be instructed to pay



There was no -FN eval uation for this issue.
2.3.6.5 site Specific - 8LN

There was no BLN evaluation for this.issue.

2.3.7 Insulation Damae

2371 Generic Z

There was no generic issue.
2.3.7.2 Site Specific - UBN

There was no WBN eval uation for this issue.
2.3.7.3 Site Specific - SON

There was only one concern evaluated at SQN for this
I ssue.
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2.4 Siffinar of Collective Siafficance

Th  subcategory findings revealed a general Lack of manageaent control
over the issuance of adequate design output criteria, copliance

with installation requirements, and aquality inspection program

The findings also indicated that for some issues there was a |ack

of enpl oyee understanding and execution of the technical requirenents.
| nadequate technical criteria, procedures, and training (hoth

design and site) had contributed to the situation. The findi ngs
repeatedly indicated a lack of adequate technical criteria

and procedures to control the work.



-managmeea ana empioyjes lia not reconsaie a ueem to protect
msta?lm cable when tondulo t covers were.m oved.

No cause was determ aed for insulation deamae.
umarv of Corrective Action
6.1 Corrective Action A ready Taken

The following corrective actions had been perforned:

* Constjrction Specification 0-38 and 0-40 had been revised

to incorporate resolutions to SWP, NPT, and NBR Issues.

*  \\l kdownas were conducted at VBN to sel oct worst-ease
conduits for SWP cal cul ati ons.

SViolations of procedures were discovered at VBN with
corrective action which consisted of NCRs, timl off-t
wi thout pay, and scrapping the questionable cables.



*

*

At WBN, there were cases where an it
watch more than one cable pall at ti
timeframe of 1978 through 1979. Th!
case since an inspector watched one
the time of the evaluation.

The use of fish tape to breach fire barriers

removed from site procedures as a result of | rsport
1-85-702-4M.

* At BLN, NCR 4222 was witten because of cable dma| e

caused by a hook tool, The cable was reworked.



adequacy of the installed cable. It cable S exceeded
test values or acceptable marsins, conduit reworkrk i d
cable replacement was to be necessary. CATD 109004PS-61
was written. In the corporate line response,

it was revealed that the SW test at Central Labs
concluded that allowible pressures were tour to five tinel
higher than proviour naufacturer's linmts. Initial
calculations wore cegiplet at WBN while final calculatiaon
were complete at SQI. The test results at SQN concluded
that cable pulling in the worst-case conduits did not
result i nexcessive SW alues. These same cal cul at ons
were to be perfornmed prior to restart at BIF and before
fuel load at BLN. An independent third party had
concluded that the |'VA testing was a reasonable basis for
increased SP val ues.



ogation propert lowthat r inwu
safety-related I on.

* |CR W290-P and 6295 had baen generated on violations of MBR
inthe NCR and viol ations because of nonexistent acceptance
criteria inKA-4 and 5. These procedures had been revised to
give iBR acceptance criteria. However.
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PM 64tt Fi86 -6

otinued)
CATD 10900-BN-O1 wtas ri te-

a 41 u-oalL concr ii--

atly thorii ogt he!n 64 | Z
on  Cou&®y9s 9SM  pW=-P,

bead6 (ay r *a
ma Were lid gsa, . jee

rtgd because of SCRs _
Eroject was to evinate their
. If problyms were

enerated and corrective_
L ATl NE0800- NASt Qic t -

Ititons to dtotaip
IP asa result

)62,0ad 4931) ere genwA-h

t s@ question bectuA abe.
1-06-WB and will 4i t

i report. Tho line response,
)9004PS-01 aUi htionod Wprgvios

* PIR WBEB28534 Was written Lo identify the fact,)ak le
SSW  calculations were not considered in te desuigo pritess,,
This condition was identifilid in NSRS report 1-85-06-UBN.
NCR 6270 was issued for tracking purposes. Duffl fnial
response to 1-85-06-1BN will be'requlied to dispsil'ttn
this MCL.  The line respons to thiswis given "a
CATD 10900-NPS-Ol mentioned pr evi ousl y.

* ltwas dlermned that 480-volt receptacles i ntbe fifth 4diT
area at WIN wer sized for nuabers 4 through 8 i \wireeWhbile
DN speciffited a nmber 2 AUG wire. Corrective action must-be. . .
initiated to splice asmller wire t ohe



7||

s~lu-:~

-ad -d

(Altteti

RMVSION M-R: 3

SPAU' 65 OF 286

r crivae  Action Reuired (conlsteied)

4- sti-i,.re. CATD 1090-UB.-02 was witten. The line
. €. response stated that these receptacles had

Pi orpe cohnectors,with a diameter of 0.312

ese receptacleshad three single conductor size 2

cables Idiater 0.a292 inch) routed to them Two
-reept-eleswere ffo- d checked and no loose terminations
of 0t hf Niaional Electric Code-.

1 M3-P.was written to d6tie.mt uaidentified cables

if-O litp_roiblimuh. i _dThe _%:_ororlectivle action consisietd
of - INg or-| identified cables. . -
Stl'ﬁ?t S€ we.rtj okaylaced under t ? Those bles

Canttol Progrea. ~ This program bid not yet
ifilot to include tepor.ary cables. CAMI
16900- 181 -04 was written. llectrical Raintenanc. had not
let 44vited Al-2.15. After the revision, workplan Mb515- 1

lait to le closed.

*SMAGB4PIUBBE3L  was written because cable SWP cal cul ations

*

it c6osidered in th& design process. The tesolution
depended on-WS's ongoing evaluation of SW problems
discussed previously. The line response t9 this was.gl uen
i nCATD 109600- PS-01 nenti oned previousl y.

Violations of NBR at 8FM were being tracke ty SCR BEMNUB634

whose resolution was tj T to- MSs ongoing

evalution oftR probism discussed previously. The line
rs-ponws-to this was gv-p tk CAD 10900-NPS-01 ientionid
pr-tio - L sl

At B the fact;t~at cable SW calculations were not

o-i dered in the desin procres was tracked by
P RiLNE11A05 The resolution depended on DNE's ongoing
viuationl  of. probl ens discussed previously. The line

Srespop to this was give in CWD4 0900-MPS-OI mentioned

Spreviously,

Violations of HR8at BLN wer beij ng tracked on

Pl -4MEI B605 whose restolution was tied to DNE's ongoing
eval uatln-.of RKe probl emdiscussed previously. The |ine
response to this was given i nCATD 10; 0- NPS- 01 nenti oned
previously,



FRwork of AR PID lugs on solid conductors at U wlas
emplette for unit 1 (WCN879). This bd not beemn
completed for unit 2 (ICN 580). CATM 10900-iPS-03 was
written.  The line response Wac to replace PIDO lugs or
solder over those lugs used in safety-related cirelts
where failure would create a safety concern.

Sework of P PIDO lugs on solid conductors at SQ was
conducted using SI-2-317-25.  All work was coople
except for replcament of Igi on surge suppression
networks for solenold valves, The line respons tothis
was given i n CATD 10900- 1PS-03 nenti oned previously.

*FN was in the process of scheduling walkdown.4 to
determne it aproblemexisted with the use of AMP PI DO
lugs on solid conductors. The line response to this was
given in CATO 10900-NPS-03 mentioned previously.
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2.6.2 Corrective Action Required (continued)

D0 was actively evaluating spacity |osses because of
cable coatings. The establishment of a samplig progr
to determine the deqcy of bleswith respect to thir
ampacit rating at each site uas requested by DA. A
schedule had not bee established to finalize this work. |
C 10900-PS-04 “as writte.  The line respons S that
cable pacity was to be evaluated in accordance with

morandtl  B43 861008 909 and DS-i12.6.3. CATDs_
10900-1  -10, 109000-sQ02, and 10900-'4-@4i twmi
on the iadequacies of the Josly Factory Atual test
reslts for derating. factors of” caie coatiags.

and § responses were to evaluate the tests. The BM
response stated that tray derating factors wuld be

-wW " redtht toedd s

ﬁﬁa&‘ hd beenb?gq%ip_gd bS)t/ t%H'elt i@r}do't'é)d?isst ateneats to site
procedures prohibiting the use of sharp instruments t o
remove cable cdn gs and to provide for a visual
inspection of cable for damage before the costing was
retpplied. OsP bd not done this. Thiswas also t e at
d M. CATXs I1900-is-09s. o0  I-S0-,

1 -04 were writte.  The line response fra
and OUeas to add the precautions. TheiB  respons
stated that DI C was to issue a division level proeed re
thich contained guidelines for the removal of Flammatie.
Site procedures were to be initiated as required.

* In the past, fire barriers had been breache-d haphaardly
at WM Only two groups were now alowed to breach fire
barriers using on*e procedure, and a maximu of 25 breaches
were alowed at one time. Rowever, SP-42 ws eout of date
and required revision. IL reterenced a
DC group which no longer *exist. CATO 1W09004U-11 was
written. The line response was to del ete SOP-42 since
requests for breaching were outlined in QCI-|.60.

* At SQ-. thete was evidence that Flemn  ethad been applied
thi cker thea required by site procedures.
So corrective action had bn lantiated. The line response
to this wa given in CATD 109004 P-04 nentioned
previoudly.

* Fish tape was used to breach fire barriers at Sq$. The SMs
had reconmended that WBM discontinue the use of fish tape
to breath fire barriers. This nost be eval uated at
SON. CATO 10900-UPS-02 was written.  The lies response us
to review 0-38 or otheW applicable procedures and revise as
necessary.



2.6.2 Corrective Action Required (continued)

*

Coineras whilc dealt with excesive :abl.e costing were
verified at  Xbecause of TFCARSIh . Asew sampliun
progra mtined sectio 7.2.5.4 of thisreport a the
adeacy of ampecty of nastalled cables was to be used to
solve this problem.” The line respoSse to this was given Is
CAD 10900-PS-04 meotiosed previoudly.

Because of Br-DR-0307t it was erified that fire barriers
were breache at sang Improper paperwork.  All
electrical fire barrier breaching had been stop?ﬂed. Maw
instractions anst_be writtetdpproved. CAT
M109@6-k#d8en. The procedures had be&s

approved.

"At IB, examples of steel filings in tostult worec

d vered. OP and DC procedures most be revised to
include provlisios for protecting cable wen codlet
covers were removed. OCTD 10900-UM-12 was written.  Site
procedures wre being.rlvised to add provisions for tale
protection when condul t covers were rw ved.

rAt W0, it was alleged that cables were left nprotected
after they wre pulle. Ao were procedures taich
described how the cables were to be protected. Thre. were
also provisalos for soatbly ttsdowns, but siace esaples
aidred cables wMre discovered, more emphasis mest be
placed on watching for poor cable practices. CAD
cbl900 tr-13s as writte.  Ameo-SQrO  was generted from
John Porch (General Costructio  Superlantenadet) to John Poe
(Blectrical Superiatesdeat) to add addltlona? masagement
atention to the cable protection asne. Al-1.8 was to be
revised to add-a rlonseaut for the protection of cables

* Although Yelmlo 2 had bes bassed from suclear pleat sites,

*

the laterials gpagimnat System Indicated this materia was
at WIS on, aid S CATO 10900-MPS-06 was written. DM
was to Issue a memorasdta to all nuclear site; to remove
all unused portioss of Yelow 72

It was verifted soe germasnet cables were rotted outside
cable trays at SQL. CATD 1900Q-80-01 was written. A
valkdons was to be contacted of class 13 cables is trays.

13



quired (continued)

* At WBN. eel choker
during
to have
sed by t
tigat-ad

ry of the specific eval uation
tion of the concerns contained
L this subcategory.

3.1.1 Cable PIling

The enpl oyee concerns contained within the issue were
eval uated utilising the fol | owing nt hodol og:

SStandards and requirements for pulling cable were compiled
and rvi ewed.

Various memorandums, procedures, ipstructions, ad
practices from each site and desip documents relating t
all areas of the cable pulling program including HB. NPT,
SP, and rokeing were compiled and reviewed.

Plant wlkthroughs were conducted to investigate conacrns
Involving improper cable routing outside of cable trays

and a specific concern which dealt wit4 inproperly saied

cable for 480-volt receptacles.



SMBRS/ ERTI PO and SQ! GCTF reports pertaining to cable
pulling concerns were compiled and reviewed for adeguacy
of previous evaluations.

* The WBN ECTG files were reviewed for additionm! informatio
regarding this issue.

3.1.2 Splicing

This issue was investigated Wilizing the folieving
methodology:

* Standards and requirements for splicing were compiled and
reviewed.

SVarious memorandums; applicable [N procedures,

instructions, and practices; UBN generically applicable
NCRs along with any site specific NCRs generated as a
result of the WBN NCRs; and design docunents rel ating to
cable splicing were conpiled andrevi ewed.

SPI ant inspections were conducte to investigate a specific
concern involving placement of a splice inconduit and
splices under the switchyard.
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3.1.2 Splicing (continued)

- *1 nf or mal interviews with four DUC engineering an

S
S .
S

S;

%
)

I
inspection personnel, eight DKE onsite and central staff 1R3
engineering personnel, and three oNP modificationsiind - |
maintenance personnel were conducted concerning:

(1) the location of splices inconduits,

(2) the ability or the high potential test to detect a
:detfective splice,

(3) probllems associated with splices |ocated underneath
the switchyard, and

(4) B generic NCBR which dealt with inadequatet
instructions for the type of Thomas and Betts

?connectors used on 6.9-K[V splices and inadequate

instructions for installing Raycbhem splieintg kits.

SThe BW ICTG tiles were reviewed for additional information

regarding this issue.

3.1.3 Cable Term nations +

This issue was investigated using the follow ng methodol ogy:

*

Various memorandums, applicable TVA design standards, a General
Construction Specification, |EEE Standard 690-1984., and WBN DXC
and OUP procedures were obtained nd reviewed. I

18WCRs which dealt vith cable terminations and applicable
NSRS reports were obtained and revi ewed.

Pl ant wal k-t hroughs were conducted to:

(1) investigate specific locations identified by the «ubject
concerns, and

(2) evaluate the condition of terminations inthese locations.

Informal interviews were held with fiie DNC engineering and |

I nspection personnel, eight ONP nodifications personnel and 1R3
the VBN Instrunent Mintenance supervisor, and six DNE I
personnel for the follow ng reasons:
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3.1.3 Cable Terminations (continued)

(1) to investigate a bent lug problem i njunction
box 1918 at WBI,

(2) to determine which RB fans had been operated,

(3) to investigate termination documentation requirenents,
(4) to discuss megger and continuity testing requirenents,
(5) to discuss corrective action for NCR 4563, e ad
(6) to inves*™'ate the misapplication of PIDG | ugs.

*  The WBN BCTG files were reviewed for additional information
regarding this issue.

3.1.4 Inspection of Cable
SThis issue was invostigated using the fol | owi ng methodology:
* Construction inspection procedures, |IEE Standard
690-1984, and a General Construction Specification were
conpi l ed and revi ewed.

* VB NCRs which dealt with inspection of cable and a 1BRS
report were obtained and reviewed.

* Informal interviews were conducted with five DNC
engineering, QA engineering, and inspection personnel and
two ONP inspection and training personnel concerning;

(1) past and present inspection practices concentrating
on inspections between 1978 and 1979,

(2) deletion of the negger test from the DNC testing
program, and

(3) violations of QC procedures.

* The WBN SCTO files were reviewed for additional information
regarding this issue.



3.15

Fireproofin  Cables

This issue was investigated utilizing the following methodology:

*

VBN and SOQN DC and OWP procedures, BLMDEC procedures. and BFN
QUP proceduresorelating to the application and remova of cable
coatings and breaching of fire barriers were compiled and
reviewed.

Test reports dealing with variaetions of cable ampacities with
various cabl e coating thicknesses DM and Unitkd Bngaiir'sa
calculations. BFN Corrective Action Report IF-CAR-86-0078, and

VARV MY mSeqn the subject of cable coatings were

SRSBERT/PO reports, SQK GCTF reports, and ICRs pertaining to
cabl e coatings And breaching fire barriers were conpiled and
reviewed for adequacy of previous evaluations.

A plant valk-through was conducted at SO in the Cable Spread
Room for evidence of excessive cable roating.

Informal interviews were conducted with seven DE onsite I
and central staff personnel, 11 OP modifications. 13
safety, engineerin., and inspection personnel, and four I
DNC engi neering personnel concer ning: |

(1) corrective action required because of excessive cable
coating thicknesses,

(2) the extent of the cable coating thickness problem
(3) the proceodure used to apply and renmove cable coatings,

(4)  the procedure used to install and inspect conduit and
cable tray *rap,

(5 the resolution of NSRS recommedati ons which dealt
wfth the testing environment used during the smpacity
tests, and

(6) past ard present fire barrier breaching procedures.

The WIN ICTG files were reviewed for additional information
regarding this ilsup,



U I8 procedures relating to maitenance of cablles after
installation were compil nd reviewed.

* 8l site specific ECis pertaining to maintaining cable
were. compiled and reviewed.

A walk-through was conduct--fr a specific concern
location i nregard to |nadequate maintenance- of cabl es
before ternination and to determine damage associated i t h
open condul ets.

Informul interviews were conducted with four DOC

i nspection personnel and one ODP nodifications and QA
engi neers concerning the DEC procedure for installing
condul et covers.

ThBM  ECTG files were reviewed for additi onal
information regarding this issue..

L.7 insulation Domnae

This issue was investigated utilizing the following
nmethodology:

*

Applicable design documnts. SQN OUp documents, a vendor
field change package, and various memorandums concerning
specific insulation damage incidents at BIJ and SQI were
conpi l ed and revi eved.

A wal k-through was conducted of the area specified at SQ
for the condition and status of the cables i nquestion.

Informal Interviews vith five oW operations, systems

engi neering, and maintenance personnel and two OC
engi neering personnel were conducted concer ning:

(1) the acceptability of taping insulation and

(2) the present status of the Cono.,oser Circulating Wter
&at# hoist notors.

The VBN ECTO files were reviewed for additional
information regarding this Issue.
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Reaiarmnts and Criteria

e folloing is a listina of the various re rnmests sad iteria
which  re tilised isderiving the findings Contaid withi this
subcategory report.

3.2.1 TWA Ceneral Construction Specificatins

3211

3.21.2

0-4. "Installing | sat ed Cables Rated Up to 15,00
Volts | cluaive, revised Jaeary 9, 1973. Set the
relgiresnts for cable installatilon at fssil
plants, dans, and the original construction of M

-38, Imastalling nasalated Cables Rated  t
15,000 Volts. Revison 0. dated Ju% 5 1973
Revison 1. dated Cctober 22. 1975. Revision 2,
dated August 3. 1978, tevisien 3, dated

Sept. )or 27, 1982, hvisoE 4, dated

larch 29, 198#Revisio 5, dated Febrary 13 198,
Revison 6. dated September 1S,119.  Revisiua 7,
dated January 15, 1986.,ad Revistin 8, dated
March 17, 1916. Set the require.ats for cable
installation at Sp ead later nuclear pleats

IT lueli  BWh difications.

3.2.2" TVA Electrical Design Standards

3.22.1

3222

3.2.2.3

3.2.24

DS12.1.S, 1M | Radii for Field Istalled
Insulated Cables Rated 15,000 Volts pad Leds"
Revision 0. dated Septber 20, 1983. Otlied the
minim beading radii for plliag cable during
installation sad for trainiag cable after
installation.

0-112.1.13, "Class ! Coetract Specific Cable 0De
and \tights," Revisie 2, dated April 1S, 1986.
Specified cable ODe and wi ght's by mark soer .

0D8-12.6.3. "wApacity Tables for Auiliary and
Control Power Cables (0-15,000V)," Revilioe 0, dated
September 2, 1986. Took the deratiag effects of
cable coatings into accoust for sising cabl es.

DSB13.6.2. "Use of Conduit bodies is Conduit

System e-tvisioa O, dated Novenmber |S. 1983.
Qutlined the conditions for use of conduit bodies in
conduit systems based upon the minimsu beanding

radi us requirenents of cables.



~dEE-gl4~~—~—~

3.2.3 Eaglinaering Calcelations

2-3.2

3.2.3.3

3.2.3.4

3.2.3.5

3.2.3.6

Wisio O dated Febray 2, 1984

cal-alated for all Cei 1 edi oltag power
able rofted is cable trays sd ts compard with
each cable's fall-load corret.

SR calcnlatioe, hnstificaties of TWA M U12. 1.t
Tabl e 2 aad 3 able Send Radi us Factersn
Revisne O' dated égust 6, 2Ms (e43 sSS800T).
Provided further justificatie of the as of

cauid 3 erpbe  radiys fachgscusedhis Tehigs 2

sand  giserlering iatemtio.

MS clculatio, "PDterlasttes diass 15

(#t 8 27 007). Dtemr ed average and mie
cable otsideJacket diat, serae and maim
cable aight/ftoot. ad aimea insulated siq
coedcter whsite dimter eah eabl ear k
amber.

M calculate, "Jestification of TIA' s depetity
Tbles as Rlated toi 3, W3A. sand 3B Cable
Trays, Codits,Uith ¢ Thaa three Cables. arouped
Condeutt. ad wtMergreow Codult Baks,"

teistok 0, dated Mch 6. 1986 (843 60307 902).
Analysis Justlfied the ad4 cy of existig TA
Electrcal Design Staartd a ellty tables fer WU.

Bnited blaneLr's calclatteo, ' avllatieof the
Wffect of Codtiau es Cabl~e Aa ty,' eliote 0,
dated August 4, 196. Deeloped a action pla to
detomlae the derttl g effect of Plammastic en to
evaluate the effect on the iestallatioa.

M calculation. " Itbodolgu Ued as lasts for
Cable Apaclties Shon | WA llectrical Design
Standard 06-112.6.3.0 Reevison O. dated Septmber 2,
1986 (843 80902 90UL). Provided the justifieation
for the see anpacity tables i n(0S-312.6.3.
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3.24

I w
3.2.3.7

In bea

3244

3..4)
3.2.4.3

334.1

3.1.744

352.4.68
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TA Drb
3.249

3-2.4 -10

3.2..S3
3444

3255

3.25.7

s (cotiseod)

Steadrd Ormi, . s41.S-2. e
et \Wb  veltsae (S15U ) nlatedaS sto

draliae was O costimatien of -Ugns MIIE
pspersted the use  taspter plate.

Stsedart -;ing  W.g 2.S., N *Ss.CksmutilSe t

Se WA " Psthe J8TLRBHoreifpee

Seelate 3. dated FPbrary 14, 1"6. geort uritte

e Remld. ta e Wik o per  ality

pteob oll18. 1*M.Ispent wd.with S et
-t5-6"4 14 = t the problems itsrt

*f | cseasle egiitinex kbreobles o fir. brriens
MIR repert f-or |141S30 "I-eti*to f

6T Pepdibt I-5M-16-86 « diuly 6 1. T

NM repeW  1- *,-W.Zuwestti-Ales at U

a%b?ih i l(E:ar‘[m Urés cabebt mestias,.
el (RRERRATIS ¢ ay % Edt
daesel am seutruutleIBrems is

S (t@D*SQDO 9511k

ﬁv{ ritfe PRl & é/’l"éatef 2/\1?1I

Tubsge ateg Septa *5,
Repeot desh with the amlsagletiee Of AV FMO

report |- JIS4 M* Slubject mme"  Cable,
dated Jhw zI. abm. Reo dalt vit  asteam
-S-3713Mon - the ae*Jt of der, ad eable Is
the unit 1 to d bine Castre Cab
(MIS " 6*023 099).



3.4.14) MS SPIt zerews. fint:  fresbibga
UlXctrifl Pketrtdes. dated Ruo-ber Ut 158S.
The Crt as a** to waloCat seen _
4-4-94*- e the fUjet f tmhe e t fish tas
to kra  patust tS ( M 107).

3.1.5.4 M raget [-SZ-4253M. Uttjnt: CabfleAgsetly
Neid VVtbt fte MatU, date feeer ft =~ S.
The sout -a wittet efamen -44-774 a
the ajeot eats" s EAm smé oN).

3.12..1S Pl) rupert li4S-4t0a 4delt wit the
retsetlem that aablebe ap dtoUL first
matleltlterem st twhe pll test a the eale.

3.28.16 S repet a- 1-5i-O4 dealt with the leas
dte etable roetl.



(contiaed)

3.2.S1

3.25.1i

3.2.6.4 1-qCl1-3..6-4. *C e spltns.” |
August 28. 19S. Doemet *ehi a
procedre for splici  eble.

3.2.6.5 WS S5, "S s PRrSe Itps. Chle
Coetig." nvist G dasted rCtorh 6, 195. Prieset
site preedwe fio appying Insesable omtlg.

3.2.6.6 m-CgP-3.03. aspedlti of Uleetrie8l Cohkit ad
Justtlie e . ellee ir (drft). eMie i
w dated eV  27. 115. Sit me dre for
ispeti.e of edolft lustallatile. It we mreW
ttetw a refree to iastallls eedonut vers.

3... W-W-3.0S. "Mgtallati, laspecties. at Trstint
of I'sulated Coetrol. Sital, an Peer Cabloes*
RoAvilo 01 dated nireh f2.A976; Ified 5 dated
Pebrru 7. 19768 tAoles 6. date(b:A est 16. t198t

eviss | sdated Aprlt] ? dated
t M ~r ly15s8 dtoS|e| Sdated NI veber
26> 19M. This wC the Itpettle s reWtor
pilia$ceble.



3.2.7.2

3.2.7.3

- " Revid » dated January ~, 1986.
e Fotads ROt v

Uss-gcxuqcus.os.

Al-S, "Installation of Internal Uiring and
Inspection of Electrical BQunpmt," Revision 8,
dated October 1, 1986, ONP procedure for
termnation of tndor wiring.

MAL-14, "Installation and Inspection of Electrical
Penetration Pressure Seals, Fire-Stop Barriers, and
PFl we- Retardant Cabl e Coating," Revision 6, dated
February 25, 1986, ONP procedure which
corresponded to WBN-QCP-|.55.



2.8.6
of som
trays wi

.3.2.8.7 NCR 4274, Revision 1, dated May 9, 1983. The NCR
Sdealt Ath exceoding the IBR of type AN cable in

inch LBi..

S3.2.8.8 NCR 4367, Revision 1, dated October 25, 1982, The
NCR dealt with craft performnce of work without
proper documentation.

3.2.8.9 NCR 4413, Revision 0, dated October 29, 1982. The
NCR dealt with exceeding the NPT of three cables
durins a pull.



11, 1l
i durial

3.2.8.19 , Revision 0, dated April 14, 1983. The
t with cabl es which were pulled without
'of a QC inspector.

3.2.8.20 NCR 4790, Revision 0. dated April 14, 1983. The
NCR dealt with running NIS cables from the detector
Junction box to the source ran&e preanplifier for
greper then 200 feet.

3.2.8.21 NCR 4921, Revision 0, dated June 14, 1983. The NCR
dealt with cable Jacket dasage during installation.



3.2.8.30

3.2.8.31

3.2.8.32

3.2.8.33

NCR  592. Revision 0. dated April 18, 1984. The
NCR dealt with lack of douaentation on pull slips.

NCR 5612, Revision 1. dated June 12, 1984. The NCR
dealt with damae to a cable beause of removal of
Vimasco.

NCR 5636, Revision 0, dated Nay 16, 1984. The NCR
dealt with cable jacket damage during instl!ation
of a Kaowool fiber board.

NCR 5675, Revision 0, dated Junec, 1984. The NCR
dealt with violations of fBR because of outdated
acceptance criteria.





